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Introduction:

The educational program is a well-planned set of courses that include
procedures and experiences arranged in the form of an academic syllabus. Its main
goal is to improve and build graduates' skills so they are ready for the job market.
The program is reviewed and evaluated every year through internal or external audit

procedures and programs like the External Examiner Program.

The academic program description is a short summary of the main features of the
program and its courses. It shows what skills students are working to develop based
on the program's goals. This description is very important because it is the main part
of getting the program accredited, and it is written by the teaching staff together under

the supervision of scientific committees in the scientific departments.

This guide, in its second version, includes a description of the academic program
after updating the subjects and paragraphs of the previous guide in light of the updates
and developments of the educational system in Irag, which included the description
of the academic program in its traditional form (annual, quarterly), as well as the
adoption of the academic program description circulated according to the letter of the
Department of Studies 3/2906 on 3/5/2023 regarding the programs that adopt the
Bologna Process as the basis for their work.

In this regard, we can only emphasize the importance of writing an academic
programs and course description to ensure the proper functioning of the educational

process.




Concepts and terminology:

Academic Program Description: The academic program description provides a

brief summary of its vision, mission and objectives, including an accurate description
of the targeted learning outcomes according to specific learning strategies.

Course Description: Provides a brief summary of the most important characteristics

of the course and the learning outcomes expected of the students to achieve,
proving whether they have made the most of the available learning opportunities. It
is derived from the program description.

Program Vision: An ambitious picture for the future of the academic program to be

sophisticated, inspiring, stimulating, realistic and applicable.

Program Mission: Briefly outlines the objectives and activities necessary to achieve

them and defines the program's development paths and directions.

Program Objectives: They are statements that describe what the academic

program intends to achieve within a specific period of time and are measurable and
observable.

Curriculum Structure: All courses | subjects included in the academic program

according to the approved learning system (quarterly, annual, Bologna Process)

whether it is a requirement (ministry, university, college and scientific department)

with the number of credit hours.

Learning Outcomes: A compatible set of knowledge, skills and values acquired

by students after the successful completion of the academic program and must
determine the learning outcomes of each course in a way that achieves the
objectives of the program.

Teaching and learning strategies: They are the strategies used by the faculty

members to develop students’ teaching and learning, and they are plans that are
followed to reach the learning goals. They describe all classroom and extra—

curricular activities to achieve the learning outcomes of the program.
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1. Program Vision

To attain leadership, excellence and creativity in the field of systems and control

engineering and employing capabilities towards modern teaching, scientific

research and community service..

2. Program Mission

To provide outstanding education in systems and control engineering
topics, preparing students to excel in control, automation and intelligent
systems. The department foster industry partnerships, engage in cutting—
edge research and develop solutions for society challenges aligning with

technological advancements and labor market needs.

3. Program Objectives

1. To graduate specialized engineers in the field of Systems and Control
Engineering who possess a strong ethical commitment, are capable of working in
both the public and private sectors, and are dedicated to lifelong learning and the
pursuit of postgraduate studies.

2. To establish modern engineering practices that meet the needs of society,
guided by professional responsibility and ethical standards.

3. To prepare graduates with creative knowledge that enables them to develop
problem-solving skills and adapt rapidly to evolving technologies.

4. To develop the self-learning capacities of graduates to ensure continuous

educational and professional development.




Objectives of the Systems and Control Engineering Department:

1. To graduate specialized engineers in the field of Systems and Control

Engineering who are capable of working in both the public and private sectors.

2. To embrace continuous learning and career growth for students and graduates.
3. To support scientific research and collaboration with industrial partners and
key entities.

4. To enhance the leadership aspect among staff and students, and to instill a
spirit of collaboration among them.

5. To continuously update the curriculum to meet labor market requirements and

achieve accreditation standards.

4. Program Accreditation

Does the program have program accreditation? And from which agency?

NO

5. Other external influences

Is there a sponsor for the program?
Yes, the Ministry of Higher Education and Scientific Research is the

sponsoring body of the program.




6. Program Structure

Program

Structure

Number

Courses

of | Credit hours

Percentage

Reviews#*

Institution

Requirements

6

15

9.32%

Basic course

College

Requirements

15

38

23.60%

Basic course

Department

Requirements

41

108

67.08%

Core course

Summer Training

Compulsory at 3rd stage

Other

* This can include notes whether the course is basic or optional.

7.Program Description

Year/LeveI

Course Code

Course Name

Credit Hours

theoretical

practical

1st Stage / 1st
Semester

NVEE206

Mathematics |

4

1st Stage / 1st
Semester

NVEE215

DC Circuits Analysis

3

1st Stage / 1st
Semester

NVEESC301

Physics of
Semiconductors

1st Stage / 1st
Semester

NVU10

Computer Skills and
Al l

1st Stage / 1st
Semester

NVEESC302

Engineering
Mechanics (Statics)

1st Stage / 1st
Semester

NVU12

Democracy and
Human Rights

1st Stage / 2nd
Semester

NVEE207

Mathematics Il

1st Stage / 2nd
Semester

NVEE216

AC Circuits Analysis

1st Stage / 2nd
Semester

NVEESC303

Engineering
Mechanics
(Dynamics)

1st Stage / 2nd
Semester

NVEESC304

Computer
Programming

1st Stage / 2nd
Semester

NVEESC307

Digital Design

1st Stage / 2nd

NVU11

English |
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Semester

2nd Stage / 1st
Semester

NVEE208

Engineering Analysis
|

2nd Stage / 1st
Semester

NVEE210

Signals & Systems |

2nd Stage / 1st
Semester

NVEESC305

Control |

2nd Stage / 1st
Semester

NVEESC306

Matlab Programming

2nd Stage / 1st
Semester

NVEE212

Analog Electronics |

2nd Stage / 1st
Semester

NVU13

Crimes of the Baath
regime in Iraq

2nd Stage / 2nd
Semester

NVEE209

Engineering Analysis
Il

2nd Stage / 2nd
Semester

NVEESC309

Control Il

2nd Stage / 2nd
Semester

NVEE213

Analog Electronics I

2nd Stage / 2nd
Semester

NVEESC311

Measurement and
Sensors

2nd Stage / 2nd
Semester

NVEESC312

Machines

2nd Stage / 2nd
Semester

NVEE201

Engineering Drawing

2nd Stage / 2nd
Semester

NVU16

Arabic |

2nd Stage / 2nd
Semester

NVU15

English Il

3rd Stage / 1st
Semester

NVEESC314

Digital Control

3rd Stage / 1st
Semester

NVEESC315

Mathmatical
Modelling

3rd Stage / 1st
Semester

NVEE204

Digital Signal
Processing |

3rd Stage / 1st
Semester

NVEESC316

Thermodynamics

3rd Stage / 1st
Semester

NVEESC317

Power Electronics

3rd Stage / 1st
Semester

NVEE202

Industrial
Management and
Ethics

3rd Stage / 1st
Semester

NVU18

Computer Skills and
Al ll

3rd Stage / 2nd
Semester

NVEE

Numerical Analysis

3rd Stage / 2nd
Semester

NVEESC319

PLC

3rd Stage / 2nd
Semester

NVEESC320

Control Systems
Design

3rd Stage / 2nd
Semester

NVEE

Statistics and
Probability

3rd Stage / 2nd
Semester

NVEESC321

Communications

3rd Stage / 2nd
Semester

NVEESC322

Microprocessors

3rd Stage / 2nd
Semester

NVU17

Arabic Il

4th Stage / 1st
Semester

NVEESC324

Robotics |




4th Stage / 1st
Semester
4th Stage / 1st
Semester
4th Stage / 1st
Semester
4th Stage / 1st
Semester
4th Stage / 1st
Semester
‘”hSStage s NVEESC337 Project Design
emester
4th Stage / 2nd NVEESC331 Robotics Il
Semester
4th Stage / 2nd NVEESC332 Optimal Control Il
Semester
4th Stage / 2nd NVEESC333 Adaptive Control
Semester
4th Stage / 2nd NVEESC334 Soft Computing
Semester
4th Stage / 2nd NVEESC335 Computer Control
Semester
4th Stage / 2nd NVEESC336 Modren Control
Semester Systems
4th Stage / 2nd NVEESC338 Project
Semester Implementation

NVEESC325 Optimal Control |

NVEESC326 Linear Algebra

NVEESC327 Process Control

NVEESC328 Industrial Networks

NVEESC329 Embedded Systems

8. Expected Program Learning Outcomes

Knowledge

Learning Outcomes 1 Learning Outcomes Statement 1

» Understanding the fundamental principles of Upon successful completion of this course, the
feedback control systems, including mathematical | student will be able to:

modeling using differential equations, transfer 1. Model Dynamic Systems: Construct
functions, and state—space representations. mathematical models of physical systems
 Explaining the stability criteria of control (electrical, mechanical, chemical) using
systems and analyzing the factors that affect various techniques such as differential
system performance. equations, transfer functions, and state—
* Describing the role of feedback mechanisms in space representations.

various engineering disciplines, including . Analyze System Stability and

electrical, mechanical, and chemical systems. Performance: Evaluate the stability of

» Demonstrating proficiency in using MATLAB control systems using theoretical criteria

and Simulink for the analysis and design of (such as Routh—Hurwitz) and analyze

control systems. system performance through its transient




and steady-state responses to identify
influencing factors.

Assess the Impact of Feedback: Explain
the principle, types, and vital applications
of feedback in improving the accuracy,
stability, and performance of systems
across a wide range of engineering
applications.

Utilize Computer Simulation Tools: Apply
practical skills using software like
MATLAB and Simulink to simulate,
analyze, and design effective control
systems that meet required

specifications.

Skills

Learning Outcomes 2

Learning Outcomes Statement 2

The aim of this course is to develop the following
practical and personal skills in students:

« Skills in design, experimentation, and analysis.
« Effective communication skills.

* Teamwork skills.

Upon successful completion of this course, the
student will be able to:

1.

Design, Conduct, and Interpret
Experiments: Design appropriate
engineering experiments, conduct them
practically, collect data, and analyze and
interpret it using suitable statistical tools
and quality assurance measures to reach
sound conclusions.

Communicate with Clarity and
Effectiveness: Present and defend
technical ideas and reports confidently in
written and oral forms, using clear and
structured language for diverse
audiences (peers, supervisors, clients)
and different management levels.
Collaborate Effectively in

Teams: Actively engage as a productive
member or leader in a work team,
participating in setting goals, planning
tasks, managing time, and adhering to
schedules to achieve shared objectives.




Learning Outcomes 3

Learning Outcomes Statement 3

The aim of this course is to develop the student's
capabilities in practical and communicative
aspects, including:

1. The ability to design and conduct
appropriate experiments, analyze and
interpret data, and apply quality
assurance principles.

The ability to communicate effectively
with diverse audiences and across
various organizational and managerial

levels.

Of course. Here is the professional translation of
the provided learning outcomes into English:
Upon successful completion of this course, the
student will be able to:

1. Design, Conduct Experiments, and Analyze
Results:

e Design systematic engineering
experiments that meet specific
objectives.

Apply data collection tools and statistical
analysis techniques to accurately
interpret results.
Evaluate the quality of outcomes and
apply quality assurance standards in
technical reports.
2. Communicate Effectively Orally and in
Writing:

e Formulate clear, well-structured
technical reports suitable for diverse
audiences (e.g., technical teams,
management, clients).

Present ideas and projects orally using
persuasive and interactive language,
supported by visual aids.
Adapt communication styles according to
the organizational level and cultural
background of the target audience.

o

Ethics

Learning Outcomes 4

Learning Outcomes Statement 4

This course aims to enhance

the following professional and

social values in students:
1. Commitment to ethical and
professional responsibility in

engineering practice.

Upon successful completion of
this course, the student will be
able to:

1. Evaluate the ethical and social
implications of engineering

projects:




2. Analytical thinking based on
scientific and logical
foundations.

. Respect for diverse viewpoints
and the promotion of
constructive dialogue.

. Teamwork with a collaborative

spirit.

o Analyze the economic,
environmental, and
societal consequences of
engineering solutions and
make balanced decisions.

o Apply standards of
professional and ethical
responsibility in practical
situations.

2. Adopt critical and analytical
thinking:

o Analyze complex
problems using scientific
and logical
methodologies.

Evaluate proposed
solutions based on
evidence and objective

data.

3. Engage in constructive

dialogue and respect
diversity:
o Discuss technical ideas

objectively while




respecting different

viewpoints.

Support teamwork by

expressing opinions

confidently and valuing

the opinions of others.
4. Collaborate effectively within

teams:

o Contribute to achieving
team goals through active
participation in group
tasks.

Adhere to deadlines and
assume individual and

collective responsibility.

Learning Outcomes 5 Learning Outcomes Statement 5

This course aims to enhance Upon successful completion of
the student's values related to this course, the student will be
continuous development and able to:
leadership, including: 1. Engage in Continuous

o Commitment to continuous Professional Development:
professional development and

identifying relevant knowledge.




The ability to work effectively as
a team member or leader.
Commitment to meeting
deadlines and managing risks

and uncertainty.

Identify knowledge gaps and
seek out appropriate learning
resources to address them.
Effectively and systematically
apply new knowledge to
engineering projects.

2. Demonstrate Leadership
and Teamwork:

Guide a team towards specific
and clear goals.

Delegate tasks fairly according

to team members' capabilities.

Manage conflicts and foster

collaboration among members.
3. Manage Time and Risks:
Develop realistic, actionable
plans and adhere to deadlines.
|dentify potential risks and
formulate strategies to mitigate
their impact.

Make quick and effective
decisions under conditions of

uncertainty.




9.Teaching and Learning Strategies

Teaching strategy

The systems and control engineering department has an educational strategy that
can be summarized as follow:

* Presenting the curriculum syllabus to the students at the beginning of the
academic year, specifying the study hours that are appropriate for each topic that
will be addressed during the semester.

* Assigning the dates for submitting homework and asking for it in an orderly
manner.

» Specifying the dates of the quizzes mid and final exams according to the
university’s calendar

* Provide students with a detailed explanation of the grade they will obtain during
the semester.

* Allocating textbook and supporting books that the student can use.

Learning strategy

One of the duties of the department is to follow up on the development of
students’ learning ability through:

* Motivating the student and highlighting the students' own abilities.

* Using modern means and presenting the lecture in an interesting way to draw

the student's attention to the scientific material through illustrations and linking it

to practical applications that can be understood by students.

* Involve all students in continuous discussions to make all students engaged in
the lecture atmosphere.

* Non—discrimination between male and female students when they are involved
in the different education sections.

» Make laboratories working groups of both sexes.

14




» Using modern means of illustration to enable the student to see things that may
be difficult to convey verbally.

» The use of direct speech by the instructor of the lecture, while allowing the
students to discuss the subject matter of the lecture.

* Follow up the students' grades through their performance of the various exams
to find out the failures that some students suffer from and try to overcome them.
« Strengthening the relationship between the student and the lecturer so that it is
not limited to the lecture, as well as providing ample time for students to review
the teacher at other times to clarify any problems that students may encounter
from not understanding some of the things that may appear during his studies.

* Work to avoid using the method of memorization and indoctrination, but rather

focus on stimulating the mental capacity of students by the appropriate method of

presentation of the lecture and practical examples that increase the student's

focus and expand his perceptions.

10.Evaluation methods

* Participation in physical or online classrooms.

» Submission of laboratory reports.

 Evaluation of practical implementation of experiments.
» Submission of various activities.

* Daily, midterm, and final exams, both in—person and online




11.

Faculty

Faculty members

No.

Name/Academic
Rank

Specialization

Special
Requirements
[Skills (if
applicable)

Number of the
teaching staff

General

Special

Staff Lecture

Abdullah Ibrahim
AbduIIah/Asst.
Prof.

Electrical

Engineering

Control

Engineering

1

Jaafar Ramadan

Mohamed/Prof.

Electrical

Engineering

Digital
Communication

Engineering

Ibrahim Khalaf
Mohammad /Asst.
Prof.

Electrical

Engineering

Control

Engineering

Mohammed Abdul
JaIiI/Asst. Prof.

Electrical

Engineering

Control

Engineering

Ahmed Jamil
Abdel

Qader/Lecturer

Electrical

Engineering

Communicatio
n

Engineering

Hussain
Mohammed

Hussain/Lecturer

Electronics

Engineering

Electronics

Engineering

Nashwan Zior
Hero/Asst. Lec

Electrical
Engineering

Communicatio
n
Engineering

Yazen Hudhiafa

Shakir/Lecturer

Mechatronics
and Robotics

Engineering

Mechatronics

Engineering

Ali Khalil

Mahmoud/Lecturer

Mechatronics
and Robotics

Engineering

Mechatronics
Engineering

Omar Yaseen

Mechatronics

Control systems

16




Ismael /Asst. Prof.

Engineering

Muhammad Nusrat

Younes/Asst. Prof.

Mechatronics

Engineering

Control systems

Muhannad Nihad

Nouman/Lecturer

Mechatronics
and Robotics

Engineering

Mechatronics

Engineering

Salam Ibrahim

Khader/Lecturer

Electrical

Engineering

Control

Engineering

Muhammad Abdul
Razzaq

Thanoon /Asst. Lec

Computer
Engineering
artificial

intelligent

Computer

Engineering

Abdel Hamid Nabil

Hamid/Lecturer

Communication

s Engineering

Computer

networks

Thakwan Akram
Jawad/Asst. Lec

Computer

Engineering

Computer

Engineering

Awan Nahil
Mahmood/Asst.

Lec

Computer

Engineering

Computer

Engineering

Ismail Khudair

AbdaIIah/Asst. Lec

Mechanical

Engineering

Mechanical

Engineering

Muhammad Salem

Qassem/Lecturer

Mechatronics
and Robotics

Engineering

Mechatronics

Engineering

Rafal Raed
Mahmood /Asst.

Lec

Electronics

Engineering

Electronics




Professional Development

Mentoring new faculty members

The educational institution offers services and trainings (teaching methods and

techniques training) that are suitable for new faculty members, together with a

suitable supportive atmosphere and setting for faculty members.

Professional development of faculty members

—The academic institution provides resources for the faculty member to attend
conferences, workshops for professional development, and workshops for local,
regional, and worldwide training.

—As there is an instruction manual that contains contemporary teaching and
learning techniques, there are clear and precise instructions that cover the
teaching and methods.

—Scientific prizes are awarded to renowned teachers as one component of faculty
member evaluation, and the educational institution operates by implementing
guidelines and standards for scientific research, scientific prize awards, and
faculty member performance evaluation.

—The department of Systems and Control Engineering maintains connections with
most of ministries, in Iraq. Under its direction, several seminars have been held
throughout the department's history to benefit the ministries. These relationships
give faculty members access to real-world experience.

—Regarding the lecture topic, the department's members arranged numerous
workshops covering various aspects of knowledge, which ultimately led to the
acquisition of significant experience. Nearly every member of the department has
received training in a variety of pedagogical approaches.

-Since 2014, about seven department members have studied for master's and

doctorate degrees inside Iraq and abroad in countries including Malaysia, and




Iran. The University and College Continuing Education Center assisted in the

department's growth and arranged a number of workshops in various science

disciplines.

12.Acceptance Criterion

The conditions for admission to Iraqgi universities are subject to the instructions
of the Ministry of Higher Education and Scientific Research in accordance with
the first chapter of the Guide to Student Affairs Procedures and Admission
Controls issued by the Deanship of Studies, Planning, and Education, Monitoring
Department. To view the guide, please visit the website below for the any

written policies that apply:

https://www.dirasat-gate.org/assets/documents/daleel-process

13.The most important sources of information about the program

Comprehensive information about the department's programs can be obtained
by visiting the official website of the University of Nineveh and browsing the
website of the College of Electronic Engineering:

www.uoninevah.edu.iq

Additional information can be found in the self-evaluation report



https://www.dirasat-gate.org/assets/documents/daleel-process-2022-2023.pdf

14.Program Development Plan

Assessment Methods for Achieving Learning Outcomes in
Systems and Control Engineering

1. Introduction to Assessment in Engineering Education

Assessment in Systems and Control Engineering is crucial to ensure that students achieve the expected learning
outcomes, including technical proficiency, problem-solving skills, system modeling capabilities, and practical
control implementation expertise. Various assessment methods are used to evaluate different levels of student
learning, from foundational knowledge to advanced system design and analysis.

The selection of assessment methods should align with Bloom’s Taxonomy, covering:

e Lower-order thinking skills (knowledge, understanding)
e Higher-order thinking skills (application, analysis, synthesis, and evaluation)
e Professional and practical skills (design, teamwork, communication, and real-world implementation)

2. Types of Assessment in Systems and Control Engineering

To ensure comprehensive evaluation, diverse assessment strategies are used, including formative and summative
assessments.

A. Formative Assessment (Continuous Feedback-Oriented)
These methods provide real-time feedback, guiding students toward better understanding and skill development.

1. Quizzes and Short Tests
o Evaluate basic concepts of control theory, system modeling, and stability analysis.
o Can be conducted online or in-class using multiple-choice questions (MCQs), short-answer
questions, or problem-solving exercises.
Homework Assignments
o Reinforce learning by applying theoretical concepts to solve real-world control problems.
o Can include MATLAB simulations, coding exercises, and derivations of system equations.
Classroom Discussions & Peer Assessment
o Engages students in problem-solving discussions on control system challenges.
o Encourages peer feedback on design projects and reports.
Laboratory Experiments & Simulation-Based Exercises
o Hands-on assessments using MATLAB/Simulink, LabVIEW, or hardware platforms (Arduino,
DSP, FPGA).
o Evaluate students’ ability to implement controllers (e.g., PID, fuzzy logic, adaptive control).
Project-Based Learning (PBL)
o Assign real-world engineering problems where students must design, model, and implement
control systems.
o Encourages teamwork, critical thinking, and innovation.

B. Summative Assessment (Final Evaluation-Oriented)
Summative assessments are used to measure students' overall achievements at the end of a course or program.

1. Midterm and Final Examinations




o Assess theoretical understanding and problem-solving skills in linear control systems, nonlinear
dynamics, and modern control techniques.
o May include analytical problems, system stability proofs, and controller design questions.
Design Projects & Capstone Courses
o Students design, analyze, and optimize control systems for real-world applications (e.g., robotic
arms, UAV control, industrial automation).
o Assessed based on technical correctness, innovation, and implementation success.
Case Studies & Research Reports
o Encourage students to analyze existing control systems in industries like aerospace, automotive,
and biomedical engineering.
o Develops technical writing and critical analysis skills.
Oral Examinations & Presentations
o Evaluate students’ ability to communicate complex engineering solutions effectively.
o Can be used for final-year projects, conference-style presentations, or thesis defenses.
Industry-Based Internships & Work-Based Learning
o Real-world experience through internships in industries such as automation, robotics, and process
control.
o  Evaluated through employer feedback, reports, and practical skill demonstrations.

3. Mapping Assessment Methods to Learning Outcomes

Effective assessment ensures alignment with ABET (Accreditation Board for Engineering and Technology)
criteria and program-specific learning outcomes. The table below illustrates how different assessments align with
specific learning outcomes:

Learning Outcome Assessment Methods
Knowledge of system modeling & Exams, quizzes, homework assignments
analysis
Ability to design and simulate Lab exercises, MATLAB projects, capstone
controllers projects
Problem-solving in real-world Project-based learning, case studies, design
applications reports
Practical implementation skills Lab experiments, hardware-based assessments
Communication & teamwork Oral presentations, peer reviews, collaborative

projects




Program Skills Outline

Required program Learning outcomes

Course Code Course Name Basic or Knowledge Skills Values

optional A2 | A3 B2 | B3 c2

* * * *

NVEE206 Mathematics | Basic

Basic
NVEE215 DC Circuits Analysis

NVEESC301 Physics of Semiconductors

Computer Skills and Al |

NVEESC302 Engineering Mechanics (Statics)

NVU12 Democracy and Human Rights




NVEE207

Mathematics Il

NVEE216

AC Circuits Analysis

NVEESC303

Engineering Mechanics (Dynamics)

NVEESC304

Computer Programming

NVEESC307

Digital Design

English |

NVEE208

Engineering Analysis |

NVEE210

Signals & Systems |




NVEESC305

Control |

NVEESC306

Matlab Programming

NVEE212

Analog Electronics |

Crimes of the Baath regime in Iraq

NVEE209

Engineering Analysis Il

NVEESC309

Control Il

NVEE213

Analog Electronics

NVEESC311

Measurement and Sensors




NVEESC312

Machines

NVEE201

Engineering Drawing

Arabic |

English 11

NVEESC314

Digital Control

NVEESC315

Mathematical Modelling

NVEE204

Digital Signal Processing |

NVEESC316

Thermodynamics




Power Electronics
NVEESC317

Industrial Management and Ethics
NVEE202

Computer Skills and Al 1l

Numerical Analysis

NVEESC319

NVEESC320 Control Systems Design

NVEE Statistics and Probability

NVEESC321 Communications




NVEESC322

Microprocessors

Arabic Il

NVEESC324

Robotics |

NVEESC325

Optimal Control |

NVEESC326

Linear Algebra

NVEESC327

Process Control

NVEESC328

Industrial Networks

NVEESC329

Embedded Systems




NVEESC337

Project Design

NVEESC331

Robotics Il

NVEESC332

Optimal Control Il

NVEESC333

Adaptive Control

NVEESC334

Soft Computing

NVEESC235

Comnutar Contral
=omopLiar lanioo]




NVEESC336

Modren Control Systems

NVEESC338

Project Implementation

® Please tick the boxes corresponding to the individual program learning outcomes under evaluation.
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MODULE DESCRIPTION FORM
Al Al BALal) Chia g CJJAA

Module Information
Lol ) 3alall e glea

Module Title Mathematics I | Module Delivery
Module Type Core Theory
Module Cod NVEE206 o Lecture
odule Code O Lab
ECTS Credits 6 Tutorial
150 O Practical
L (h
SWL (hr/sem) — O Seminar
Module Level 1 Semester of Delivery ‘ 1
Administering Department SCE College Electronics Engineering
Module Leader | Hussein M. Hussein e-mail Hussein.hussein@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor | Shaiemma Kadder Ismaile e-mail E-mail
I 1 Khudhai . . .
Peer Reviewer Name smazb dullllah ar e-mail ismael.abdullah@uoninevah.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
G A dgasl all o) gall e A8DM))
Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

1. Develop a strong foundation in calculus, including a solid understanding of vector
operations, complex numbers, matrices, and determinants.

2. Master differentiation techniques, including the chain rule, implicit differentiation, and
higher-order differentiation, for various types of functions.

3. Apply differentiation skills to solve engineering problems, such as finding maxima and
minima and curve plotting.

4. Gain proficiency in differentiating trigonometric, exponential, logarithmic, and inverse
trigonometric functions.

5. Understand the concept of definite integration and its applications, including finding
volumes of revolution, lengths of curves, and surface areas of revolution.

6. Apply calculus principles to solve real-world engineering problems, developing
problem-solving skills and the ability to apply calculus concepts to practical situations.

Module Aims
ol ) 3alall Calaal

1. Demonstrate a solid understanding of vector operations, complex numbers, matrices,
and determinants.

2. Apply differentiation techniques, including the chain rule, implicit differentiation, and
higher-order differentiation, to various functions and engineering problems. Also, apply
definite integration to find areas, volumes, and lengths in engineering applications

3. Solve optimization problems, including finding maxima and minima, using

Module Learning differentiation. Also, solve engineering problems involving differential equations,

Outcomes including first-order linear equations.

4. Differentiate trigonometric, exponential, logarithmic, and inverse trigonometric

Al all Balall aladl) il 2 functions accurately and efficiently.

5. Analyze functions and curves using differentiation and integration, including
determining concavity, points of inflection, and intervals of increase and decrease.

6. Develop critical thinking and problem-solving skills by applying calculus principles to
practical engineering scenarios. Moreover, Communicate mathematical ideas and
solutions clearly and effectively, both orally and in written form. Finally, apply calculus
concepts and techniques to model and solve real-world engineering problems.




Indicative Contents
Lali Y @il siaal)

Indicative content includes the following.

Review of Vectors:

1) Representation of vectors in space (i;j;k) unit vectors. ii) Scalar product iii) Vector product.
[4 hrs]

Review of Complex Numbers:
i) The Argand diagram. ii) Addition; Subtraction; Product; Quotient; power and roots. Iv)
Demoiver’s Theorem. [4hrs]

MATRICES AND DETERMINANTS:
i) Definitions ii) Properties. iii) Inverse of a matrix iv) Solution of Equations (Cramer's rule) and
Elementary Row Operation. [12hrs]

DIFFERENTIATION:

Techniques of differentiation; Chain rule; Implicit differentiation; Higher order differentiation;
Applications of differentiation; maxima and minima; Curve plotting; Differentiation of
trigonometric functions. [12hrs]

TRANSCENDENTAL FUNCTIONS:
Inverse trigonometric: i) Definitions ii) properties iii) graphs iv) derivatives and integrals,
Natural logarithmic: 1) Definitions ii) properties iii) graphs iv) derivatives and integrals,

Exponential and power: i) Definitions ii) properties iii) graphs iv) derivatives and integrals.
[12hrs]

Review and Applications of Integral:
1) Volumes of revolution. ii) Length of the curve. iii) Surface area of revolution. [12hrs]

Learning and Teaching Strategies

il 5 olal i) i)

Strategies

The main strategy for delivering this module in calculus is to promote active student participation
and cultivate critical thinking skills. This will be accomplished through a combination of
interactive classes, tutorials, and hands-on experiments. The classes will cover key concepts
through lectures and visual aids, encouraging students to engage in discussions and ask questions.
Interactive tutorials will provide opportunities for problem-solving and practical application of
calculus principles. Additionally, incorporating simple experiments and sampling activities will
help students connect theory to real-world scenarios in control engineering. By implementing
these strategies, the module aims to create an engaging learning environment that enhances
students' understanding of calculus while refining their critical thinking abilities.




Student Workload (SWL)
llall sl Jaal

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jaadl) DA Qllall alaiall ul jal) Jasl) e sand calldall alatiall sl Hall Jaall
Unstructured SWL (h/sem) %7 Unstlzuctured SWL (h/w) 6
Suaill I8l aliiiall e (ol al) Jaal L sl Ul wliiiall e a3l Jaal)
Total SWL (h/sem) 150
Jaadll JA Qlall S ol all Jas)
Module Evaluation
Al all salall Pty
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome
Quizzes 2 10% (10) 5,11 LO#1,2,4and 6
Formative Assignments 2 10% (10) 2,13 LO#3,5and 6
assessment
Report 1 10% (10) 13 LO#4,5and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1,2,3,and 6
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o sV zlgiall
Material Covered

Week 1 Review of Vectors.

Week 2 Review of Complex Numbers.

Week 3 Matrices And Determinants: Definitions, Properties.

Week 4 Inverse of a matrix.

Week 5 Solution of Equations (Cramer's rule) and Elementary Row Operation.

Week 6 Differentiation: Techniques of differentiation; Chain rule; Implicit differentiation.

Week 7 Higher order differentiation; Applications of differentiation; maxima and minima; Curve plotting.

Week 8 Mid-term Exam

Week 9 Differentiation of trigonometric functions.

Week 10 Transcendental Functions:

Inverse trigonometric: Definitions, properties, graphs, derivatives and integrals.

Week 11 Natural logarithmic: Definitions, properties, graphs, derivatives and integrals.

Week 12 Exponential and power: Definitions, properties, graphs, derivatives and integrals.

Week 13 Review and Applications of Integral: Volumes of revolution.

Week 14 Length of the curve.

Week 15 Surface area of revolution

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
il e i) zlgid)
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
Gl 5 lal) Holan
Text Avail-able in the
Library?
Required Texts G. B. Thomas Jr., M. D. Weir, J. Hass, and F. R. Giordano, Yes
"Thomas' Calculus," 12th ed., Pearson, 2019.
Recommended Texts Zill,.D. CT" Wright, W..S., & Cullen, M. R. (201 ?). Advanced Yes
Engineering Mathematics. Jones & Bartlett Publishers.
Websites https://www.coursera.org/learn/introduction-to-calculus
Grading Scheme
Gilaall Llads
Group Grade Jpaadl) Marks Definition
(%)
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good EENREEN 80 -89 Above average with some errors
(Ssu chels; 0();r0up C - Good 2 70 -79 Sound work with notable errors
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Galladll 28) il (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.




MODULE DESCRIPTION FORM
Ll ) Balall Ciua g 3 g

Module Information
mba&\ BJLAS\ C'_iLA}lM

Module Title DC Circuits Analysis | Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEE215 Lab
ECTS Credits 7 Tutorial

O Practical
SWL (hr/sem) 175 O Seminar
Module Level 1 Semester of Delivery | 1
Administering Department SCE College Electronics Engineering
Module Leader | Nashwan Z. Hero e-mail Nashwan.hero@uoninevah.edu.iq
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | Name (if available) e-mail E-mail

) Thakwan Akram . . . .

Peer Reviewer Name jawad e-mail thakwan.jawad@uoninevah.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number ‘ 1.0

Relation with other Modules
G AV Al 5l o) gall me A8

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
Jand Al salal) Calaal

7. To develop problem solving skills and understanding of circuit theory through the
application of techniques.

8. To understand voltage, current and power from a given circuit.

9. This course deals with the basic concept of electrical circuits.

10. To understand Kirchhoff's current and voltage Laws problems.

11. To perform mesh and Nodal analysis.

12. To perform Thevenin's and Norton theorems).

Module Learning
Outcomes

Tl 3alall el s jie

7. Recognize how electricity works in electrical circuits and list the various terms
associated with electrical circuits. Then, summarize what is meant by a basic electric
circuit.

8. Discuss the reaction and involvement of atoms in electric circuits.

9. Describe electrical power, charge, and current.

10. Define Ohm's law.

11. Identify the basic circuit elements and their applications.

12. Explain the two Kirchoff's laws used in circuit analysis

Indicative Contents

Indicative content includes the following.

Basic Component and Electric Circuits

System of units, Charge, current, Voltage, power, Voltage and Current Sources.

DC circuits — Current and voltage definitions, Passive sign convention and circuit elements. [15
hrs]

Combining resistive elements in series and parallel. Kirchhoff’s laws and Ohm’s law. Anatomy
of a circuit, Network reduction, Introduction to mesh and nodal analysis. [15 hrs]

ALY Syl Fundamentals
Resistive networks, voltage and current sources, Thevenin and Norton equivalent circuits. [19
hrs]
current and voltage division, input resistance, output resistance, maximum power transfer,
power dissipation, current limiting and over voltage protection. [19 hrs]
Revision problem classes [6 hrs]
Learning and Teaching Strategies
el g aladl) il il
Type something like: The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time refining and expanding
Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials and by

considering type of simple experiments involving some sampling activities that are interesting to
the students.




Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 9 Structured SWL (h/w) 6
Gl I3 Ul il o sal) Jasl Lo pansd lUall Jaiall gl Jal) Jaal

Unstructured SWL (h/sem) %3 Unstructured SWL (h/w) 6
Geaill IS Ul alaial) e asd 5l Jaal Lo sauad lUall Aliiiall e sl Jaal)

Total SWL (h/sem) 175

Jamill ODA Calldall IS ol 51 Jasl

Module Evaluation

Aaud ol salal) s
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,4and 6
Formative Assignments 2 10% (10) 2,12 LO#2,4and 6
assessment Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#3,5and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

b e s zleiall
Material Covered
Week 1 Introduction - Difference between Circuit Theory and system of units
Week 2 Basics of Network Elements (voltage and current sources)

Week 3 Resistance and Resistivity, Ohm's Law

Week 4 Series and Parallel connection

Week 5 Voltage and Current division

Week 6 Resistors in series, parallel and Delta-Star conversion

Week 7 Kirchhoff's current law

Week 8 Kirchhoff's voltage law

Week 9 Mid-term Exam

Week 10 Methods of Analysis:(Mesh Circuit analysis and super mesh)

Week 11 Methods of Analysis:(Nodal Circuit analysis and super node)

Week 12 D.C. Circuit Theorems (Linearity and Superposition)

Week 13 D.C. Circuit Theorems (Thevenin's theorems)

Week 14 D.C. Circuit Theorems source transformation

Week 15 Maximum power transfer

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
Sl e sl zlgial

Material Covered

Week 1 Lab 1: Introduction to Agilent VEE and PSPICE

Week 2 Lab 2: Ohm’s law

Week 3 Lab 3: Voltage and current division

Week 4 Lab 4: Series and parallel connection

Week 5 Lab 5: Kirchhoff's Laws D.C. Circuit Theorems

Week 6 Lab 6: Kirchhoff's Laws D.C. Circuit Theorems

Week 7 Lab 7: Mesh D.C. Circuit Theorem

Week 8 Lab 8: Mesh D.C. Circuit Theorem

Week 9 Mid-term Exam

Week 10 Lab10: Nodal D.C. Circuit Theorem

Week 11 Lab 11: Nodal D.C. Circuit Theorem

Week 12 Lab 12: Linearity and Superposition

Week 13 Lab 13: Linearity and Superposition

Week 14 Lab 14: Maximum power transfer D.C. Circuit Theorems

Week 15 Lab 15: Maximum power transfer D.C. Circuit Theorems

Learning and Teaching Resources
U‘“ﬁjﬂ‘} (J’_ﬂ\ )JL..AA

Text Available in the Library?

Required Texts Fundamentals of Electric Circuits, C.K. Alexander and Ves
d M.N.O Sadiku, McGraw-Hill Education

DC Electrical Circuit Analysis: A Practical Approach

R ded Text . . N
ceommenced Texts Copyright Year: 2020, dissidents. ©
Websites https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
Grading Scheme
Gilayall lalass
G . Mark
roup Grade paal) arks Definition
(%)
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good las 2 80 -89 Above average with some errors
S G
( Sli)ccels(: 0) roup C - Good 2 70-79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.



https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering

MODULE DESCRIPTION FORM
Al Al BALal) Ciua g CJJ.u

Module Information
:ﬂ:\u\‘)ﬂ\ 3Ll uLAjl’.A

Module Title Physics of Semiconductors | Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEESC301 Lab
ECTS Credits 6 O Tutorial

O Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery ‘ 1
Administering Department SCE College Electronics Engineering
Module Leader | Awan Nahil Mahmood e-mail
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor | Name (if available) e-mail E-mail
Peer Reviewer Name Maryam Abbas e-mail

Mohammed

Scientific Committee Approval Date 01/06/2023 Version Number 1.0

Relation with other Modules
G AV Al 5l o) gal) pe A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
Al salall Calaa

1. Understanding Semiconductor Physics: The module aims to familiarize students
with the physics of semiconductors, including concepts such as energy band
theory, carrier generation, recombination, and transport. Students will gain a
deep understanding of how electrons and holes behave in semiconductors and
how these principles are applied in electronic devices.

2. Analysis of Electronic Devices: The module aims to introduce students to the
operation and characteristics of various electronic devices, such as diodes,
transistors, and integrated circuits. Students will learn about the working
principles, fabrication techniques, and applications of these devices. They will
also gain an understanding of the basic device models and how to analyze and
design circuits using these devices.

3. Circuit Analysis and Design: The module aims to develop students' skills in
analyzing and designing electronic circuits. Students will learn fundamental
circuit analysis techniques, including Kirchhoff's laws, nodal analysis, and mesh
analysis. They will also explore different circuit configurations, such as
amplifiers, filters, and oscillators, and understand how to design and analyze
these circuits using the principles of electronics physics.

4. Introduction to Digital Electronics: The module aims to provide an introduction
to digital electronics and the principles of digital logic. Students will learn about
binary number systems, Boolean algebra, logic gates, and sequential logic
circuits. They will understand the operation of digital devices, such as logic
gates and how to design and analyze digital circuits.

5. Practical Skills: The module aims to develop students' practical skills in
electronics. Students will have hands-on experience with laboratory
experiments, where they will learn to measure and analyze electronic circuits
using instruments such as oscilloscopes, function generators, and multimeters.
They will also learn basic soldering techniques and circuit construction.

Module Learning
Outcomes

o Al salall alasll sy

1. Knowledge of Semiconductor Physics: Students will demonstrate a
comprehensive understanding of semiconductor physics, including concepts
such as energy band theory, carrier generation, recombination, and transport in
semiconductors. They will be able to explain the behavior of electrons and holes
in different semiconductor materials.

2. Understanding of Electronic Devices: Students will be familiar with various
electronic devices, such as diodes, transistors, and integrated circuits. They will
understand the principles of operation, characteristics, and applications of these
devices. Students will be able to analyze and predict the behavior of electronic
devices in different circuit configurations.

3. Circuit Analysis and Design Skills: Students will possess the skills to analyze
and design electronic circuits. They will be able to apply circuit analysis
techniques, such as Kirchhoff's laws and nodal analysis, to solve complex
electronic circuits. Students will demonstrate the ability to design basic
electronic circuits, such as rectifier, clipping, clamping, regulator, amplifiers,
filters, using the principles learned in the module.

4. Knowledge of Digital Electronics: Students will have a solid understanding of
digital electronics principles, including binary number systems, Boolean
algebra and logic gates circuits. They will be able to analyze and design digital




circuits using logic gates. Students will be capable of designing combinational
logic circuits for various applications.

Practical Skills in Electronics: Students will have acquired practical skills in
electronics through laboratory experiments and hands-on activities. They will
be able to use electronic instruments, such as oscilloscopes, function generators,
and multimeters, to measure and analyze electronic circuits. Students will
demonstrate proficiency in basic soldering techniques and circuit construction.
Problem-Solving and Critical Thinking: Students will develop problem-solving
and critical thinking skills in the context of electronics physics. They will be
able to apply their knowledge and analytical skills to identify and solve complex
electronic circuit problems. Students will also demonstrate the ability to
evaluate different design options and make informed decisions based on their
understanding of electronics physics principles.

Indicative Contents
Lol Y1 @l ginal)

Introduction to Semiconductor Physics:

Atomic structure and energy bands

Intrinsic and extrinsic semiconductors

Carrier generation, recombination, and transport

PN junction and its characteristics

Diodes:

Diode operation and characteristics

Diode models and equivalent circuits

Diode applications: rectifiers, clippers, clamping and limiters
Special types of diodes: Zener diodes, and LEDs

Bipolar Junction Transistors (BJTs):

BIJT structure and operation

BJT modes: active, cutoff, and saturation

BJT models and amplification principles

Common emitter, common base, and common collector configurations
Electronic Circuits Analysis:

Circuit analysis techniques: Kirchhoff's laws and nodal analysis
Amplifier circuits: common emitter, common collector, and common base
configurations

Laboratory Exercises and Practical Skills:

Measurement and characterization of electronic components
Breadboarding and soldering techniques

Oscilloscope operation and waveform analysis

Circuit simulation using software tools




Learning and Teaching Strategies

aslal 5 abeil) ilan il i

Strategies

10.

Lectures: Conduct interactive lectures to introduce and explain the theoretical concepts
of electronics physics. Use multimedia presentations, visual aids, and real-life
examples to enhance understanding.

Demonstrations: Perform live demonstrations of electronic circuits and devices to
illustrate their operation and behavior. This can help students visualize abstract
concepts and enhance their understanding of practical applications.

Problem-solving sessions: Organize regular problem-solving sessions where students
can practice solving numerical problems related to electronics physics. Encourage
group discussions and provide guidance to help students develop problem-solving
skills.

Laboratory experiments: Conduct hands-on laboratory experiments to allow students to
apply theoretical concepts and gain practical experience. Provide well-equipped lab
facilities and clear instructions for conducting experiments safely.

Simulations and virtual experiments: Utilize simulation software and virtual lab
platforms to supplement practical learning. This allows students to experiment with
different circuit configurations and observe the effects in a controlled virtual
environment.

Group projects and presentations: Assign group projects where students can collaborate
to design and build electronic circuits or systems. This promotes teamwork, problem-
solving, and communication skills. Encourage students to present their projects to the
class, sharing their design process and findings.

Case studies and real-world examples: Discuss case studies and real-world examples
that demonstrate the applications of electronics physics in various industries and
technologies. This helps students understand the relevance and practical implications of
the subject.

Online resources and self-study materials: Provide access to online resources, such as
interactive tutorials, video lectures, and e-books, to facilitate self-study and
independent learning. Encourage students to explore additional resources to deepen
their understanding.

Assessments and feedback: Regularly assess students' understanding through quizzes,
tests, and assignments. Provide constructive feedback to help students identify areas for
improvement and encourage active engagement with the subject matter.

Guest lectures and industry visits: Invite guest speakers from the industry or academia
to share their expertise and experiences in the field of electronics physics. Organize
visits to relevant industries or research centers to expose students to real-world
applications and emerging technologies.

Student Workload (SWL)
Gallall gl jall Jaal

Structured SWL (h/sem)

Juadll P QlUall alaiial) ol jall Jasll Le gaud cadldall laiiall ol jall Jaal)

77 Structured SWL (h/w)

Unstructured SWL (h/sem)

Suadll IS L alisiall e a3l Jaal Lo sand Ll alisiall e ud 3l Jaal)

7 Unstructured SWL (h/w)

Total SWL (h/sem)

Juadll I8 lUall IS a3l S

150




Module Evaluation

Al all salall andi
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,2,and 6
Formative Assignments 2 10% (10) 2,12 LO#3,4,and 6
assessment Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-6
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
shill e s zledl

Material Covered
e Introduction to Semiconductor Physics.
Week 1 e  Atomic structure and energy bands.
o Field effect intensity and potential energy .
e  The ev units of energy .
Week 2 e Nature of atom and Electronic of structure of elements.
e  Electronic structure of elements .
e  Transport Phenomena in semiconductor
Week 3 e  Mobility conductivity
e Intrinsic and extrinsic semiconductors.
Week 4 ° Conduct-ivity modulatio-n. . -
e  Generation and recombination of charge and Diffusion current.
e PN junction in equilibrium
Week 5 e  Volt Ampere characteristic
e PN Junction characteristics
e Basic theory and analysis of simple diode circuit
Week 6 ° D%ode operation and ck.laracteri.stics.
e Diode models and equivalent circuits
e Types of diodes
e Diode applications
Week 7 e  (Circuit analysis of half wave and full wave rectifiers
e  Bridge rectifier
e Ripple and form factor calculations
Week 8 e  Types of filters :C filters, L filter,L.C. filter,PIE filter
e  Analysis of filter and calculation of ripple and regulation .
Week 9 e  Mid-term Exam
e Clippers and clamping circuits analysis and applications
Week 10 e limiters circuits analysis and applications
e Diode logic gates
e  Special Diodes
Week 11 e  Zener diodes: characteristics and applications
e Light-emitting diodes (LEDs): working principles and applications
e Bipolar Junction Transistors (BJTs)
Week 12 e  BIT structure and operation
e  Current and voltage analysis




Collector characteristic curves

Week 13 e BJT modes: active, cutoff, and saturation
e DC load line
Week 14 ° B.JT models ar.ld amplification principles
e Linear Operation.
Week 15 ° Vf)ltage Di\fider Bai.s
e Diode transistor logic gate (DTL).
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
idll = ! GLQ_'\A\
Material Covered
e Lab safety guidelines and equipment familiarization
Week 1 e Introduction to basic electronic components: resistors, capacitors, and inductors
e  Measurement of resistance using multimeters
Week 2 e Breadboarding and soldering techniques
Week 3 e  Oscilloscope operation and signal generator
Week 4 e Diode characterization and measurements: forward and reverse bias
e  Verification of diode IV characteristics
Week 5 e Half wave and full wave rectifiers
Week 6 e Half wave and full wave rectifiers filters
Week 7 e  Design power supply
Week 8 e Review for mid-term Exam
Week 9 e  Mid-term Exam
Week 10 e Clipping and Clamping circuits
Week 11 e  Zener diode characterization and measurements: breakdown voltage and regulation
Week 12 e Photo diode characterization and measurements.
Week 13 e (BJT) Transistor characterization and measurements
Week 14 Review for Final Exam




Learning and Teaching Resources
LJ\A:!JJ:\”J ?l:_ﬂ\ JJLAA

Text

Available
in the
Library?

Required Texts

Integrated Electronics: Analog and Digital Circuits and Systems, By Jacob
Millman

Recommended
Texts

Electronic Devices and Circuit Theory" by Robert L. Boylestad and Louis
Nashelsky - This book provides a thorough introduction to electronic devices
and circuit theory, covering topics such as diodes, transistors, amplifiers, and
digital circuits.

"Electronic Principles" by Albert Malvino and David Bates - This textbook
offers a practical approach to understanding electronic principles and their
applications, covering topics such as semiconductor devices, amplifiers,
oscillators, and digital circuits.

"Microelectronic Circuits" by Adel S. Sedra and Kenneth C. Smith - This
widely-used textbook covers the analysis and design of microelectronic
circuits, including analog and digital integrated circuits and bipolar junction
transistors.

"Electronics for Dummies" by Cathleen Shamieh - This beginner-friendly
book provides an easy-to-understand introduction to electronics, covering

topics such as circuits, components, and basic electronic principles.

Websites

Electronics Tutorials (www.electronics-tutorials.ws) - This website offers a wide range of

tutorials and resources on electronics, including circuit analysis, components, and practical

applications.
All About Circuits (www.allaboutcircuits.com) - This online platform provides

comprehensive resources, including tutorials, articles, and interactive tools, covering

various topics in electronics and circuit design.

Khan Academy (www.khanacademy.org) - Khan Academy offers free online courses and

tutorials on electronics and electrical engineering, covering topics such as circuit analysis,

semiconductors, and digital electronics.

Grading Scheme

Group

Grade

sl

Marks (%)

Definition

Success Group
(50 - 100)

A - Excellent

el

90 - 100

Outstanding Performance

B - Very Good

80 - 89

Above average with some errors

C - Good

70 -79

Sound work with notable errors

D - Satisfactory

60 - 69

Fair but with major shortcomings

E - Sufficient

J s

50-59

Work meets minimum criteria

Fail Group
0-49)

FX — Fail

(3;.“:..41\ Jgﬁ) Caal

(45-49)

More work required but credit awarded

F — Fail

cl

(0-44)

Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.



https://www.google.iq/search?sca_esv=578400713&hl=en&q=inauthor:%22Jacob+Millman%22&tbm=bks
https://www.google.iq/search?sca_esv=578400713&hl=en&q=inauthor:%22Jacob+Millman%22&tbm=bks
http://www.electronics-tutorials.ws/
http://www.allaboutcircuits.com/
http://www.khanacademy.org/

MODULE DESCRIPTION FORM
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Module Information
:ﬂ:\u\Jﬂ\ 3Ll uLAJl’.A

Module Title Computer I Module Delivery
Module Type Basic Theory
Module Cod NVU10 o Lecture
odule Code Lab
ECTS Credits 3 O Tutorial
O Practical
L (h
SWL (hr/sem) 5 0 Seminar
Module Level 1 Semester of Delivery | 1
Administering Department SCE College Electronics Engineering
Module Leader | Abdulameed Nabeel Hameed e-mail abdulhamed.hameed@uoninevah.edu.iq
Module Leader’s Acad. Title | Ass. Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor ‘ Name (if available) e-mail E-mail
Peer Reviewer Name Mohammed A. Thanon e-mail mohammed.alsayed@uoninevah.edu.iq
Scientific C ittee A 1
clentilic L-ommitiee Approva 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
G AV Al 5l o) gall me A8
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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1. Build Fundamental Digital Literacy
o Equip students with essential computer skills for academic and professional
tasks (e.g., document creation, data organization).
o Familiarize learners with hardware/software components and basic
troubleshooting.
2. Develop Proficiency in Productivity Tools
o Enable students to use word processors, spreadsheets, and presentation
software effectively.
o Teach file management and cloud collaboration tools (e.g., Google
Workspace).
3. Introduce Internet and Cybersecurity Basics
o Explain how the internet functions (IP addresses, domains, browsers).
o Promote safe online practices (email etiquette, data privacy).
4. Provide a Foundational Understanding of Al
o Define Al and its everyday applications (e.g., virtual assistants,
recommendation systems).
o Highlight ethical implications (bias, privacy) in simple terms.




1. Operate Basic Computer Systems

o Identify hardware/software components and their functions.

o Perform file management tasks (create, organize, and save documents).
2. Use Productivity Software

o Create formatted documents (reports, tables) using word processors.

Module Learning o Develop simple spreadsheets with formulas and charts.
Outcomes o Design multimedia presentations with transitions and templates.
3. Navigate Digital Environments Safely
ol Hal) Balall alasll cils 3 o Explain how the internet works (IP addresses, domains, browsers).

o Demonstrate email etiquette and cloud collaboration (e.g., Google Drive).
4. Understand Al Basics

o Define artificial intelligence and its everyday applications.

o Recognize ethical concerns (e.g., data privacy, algorithmic bia

1. Computer Basics
e Hardware: CPU, memory, storage, input/output devices
e Software: Operating systems (Windows, macOS, Linux), applications
e File management: Folders, directories, shortcuts
2. Productivity Tools
e  Word Processing:
o Document creation, formatting, tables, templates
o Headers/footers, spell check, collaboration features
e  Spreadsheets:
o Basic formulas (SUM, AVERAGE), charts, sorting/filtering
e Presentations:
o Slide design, animations, transitions, multimedia insertion
3. Internet & Digital Literacy

Indicative Contents
ala Y iy giadl)

o  How the internet works (IP addresses, DNS, browsers)
e Safe browsing, email etiquette, cloud tools (Google Drive, OneDrive)
e Basic cybersecurity (passwords, phishing awareness)
4. Introduction to Al
e  Whatis AI? History and key concepts (machine learning, NLP)
e Everyday Al: Virtual assistants (Siri, Alexa), recommendation systems
e Ethical considerations: Bias, privacy, societal impact




Learning and Teaching Strategies
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Strategies

1. Guided Hands-On Learning
o  Step-by-step hardware/software labs
o Template-based tasks — Original work progression
2. Gamification
o Digital badges for completed modules
o Quick interactive quizzes (e.g., Kahoot!)
3. Peer Mentoring
o "Tech Buddy" system for troubleshooting
4. Micro-Assessments
o  Weekly 10-minute practical tests

Student Workload (SWL)
Gallall )5 Jeal

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
18 =117 EQUEN B N1 N E 9N [P PEN | e sand alldall alaiall sl all Jasl)

Unstructured SWL (h/sem) 13 Unstructured SWL (h/w) |
Sl J3a QU alaiial) pie ol pall Jasll Lo saud alldall alatiall jie sl yal) Jasl)

Total SWL (h/sem) 75
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Module Evaluation

L 2l BaLall g
Time/Number Weight (Marks) Week Due gil:c‘;a;llte Learning
Quizzes 2 10% (10) 5,12 LO #1-2
Formative Assignments 1 10% (10) 14 LO#1,and 3
assessment Lab 14 15% (15) Continuous
Report 1 5% (5) 13 LO#4
Summative Midterm Exam 4 hr 10% (10) 8 LO#1-3
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
ol e sl zleid)
Material Covered

Week 1 | Introduction to Computer Hardware (CPU, RAM, Storage)

Week 2 | Operating Systems Basics (Windows/Linux)

Week 3 File Management (Folders, Directories)

Week 4 | Word Processing Fundamentals

Week 5 | Spreadsheet Basics (Formulas, Functions)

Week 6 | Presentation Software (Slides, Transitions)

Week 7 | Internet Concepts (IP, DNS, Browsers)

Week 8 | Email & Cloud Storage

Week 9 Introduction to Al (Definition, History)




Week 10 | Al in Daily Life (Recommendation Systems)

Week 11 | Computer Maintenance (Updates, Troubleshooting)

Week 12 | Digital Security Basics (Passwords, Privacy)

Week 13 | Review & Case Studies

Week 14 | Final Project Guidance

Week 15 | Portfolio Compilation

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
aidall ‘;:_9,\.-‘:}7\ CL@A\

Material Covered

Week 1 Identifying Hardware Components

Week 2 GUI Navigation & File Creation

Week 3 Creating Nested Folder Structures

Week 4 Formatting Documents & Inserting Tables

Week 5 Using SUM, AVERAGE Functions

Week 6 Designing a 5-Slide Presentation

Week 7 Browser Settings & Safe Search

Week 8 Email Composition & Attachments

Week 9 Identifying Al-Powered Products

Week 10 | Analyzing Recommendation Algorithms

Week 11 Disk Cleanup & Software Updates

Week 12 Password Manager Setup

Week 13 Mock Exam & Skill Reinforcement

Week 14 | Group Case Study Analysis

Week 15 Preparatory week before the final Exam

Learning and Teaching Resources
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Text

Available in the
Library?

Required Texts

"Computer Basics Absolute Beginner’s Guide' — Michael
Miller (8th Edition)
o Covers hardware, software, and basic
troubleshooting.
"Microsoft Office 365 for Beginners' — Joan Lambert
o Step-by-step guide for Word, Excel, and
PowerPoint.
"Artificial Intelligence: A Guide for Thinking
Humans" — Melanie Mitchell (Ch. 1-3)
o Simplified introduction to Al concepts.

Recommended Texts

"But How Do It Know?" — J. Clark Scott
o Explains how computers work in an easy-to-
understand way.
"The Internet for Dummies" — John R. Levine & Margaret
Levine Young
o Practical guide to internet basics and online safety.




1. GCFGlobal (edu.gcfglobal.org) — Free tutorials on Office tools and basic computing.
2. Code.org (Al for Oceans) — Interactive intro to Al concepts.

Websites 3. Google’s "Be Internet Awesome'' — Digital literacy and safety lessons.
Grading Scheme
CilaHal) Llads
Group Grade el Marks Definition
(%)
A - Excellent Dkl 90 - 100 Outstanding Performance
B - Very Good EENETES 80 -89 Above average with some errors
(Ssu chels; 0();r0up C - Good L 70 -79 Sound work with notable errors
D - Satisfactory Jows gl 60 - 69 Fair but with major shortcomings
E - Sufficient J s 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) il (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
Lol 30l e glaa

Module Title Engineering Mechanics (Statics) | Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEESC302 O Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery | 1
Administering Department SCE College Electronics Engineering
Module Leader | Ismael Khudhair Abdullah Al-Jobury e-mail ismael.abdullah@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Assistant Module Leader’s Qualification | M.Sc.
Module Tutor | e-mail
Peer Reviewer Name Mohanad Nihad e-mail mohanad.noaman@uoninevah.edu.iq

Noaman

Scientific Committee Approval Date 01/06/2023 Version Number | 1.0




Relation with other Modules
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Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Tl ) 3alall Calaal

10.

Understanding and comprehending the laws, theories, and basic concepts related to forces
and moments applied on bodies, analyzing them, finding the resultant, and the principles of
transferring forces on the line of their action and outside their line of action, and developing
the skills of solving problems related to them.

Knowing of Newton's laws of motion and gravitation and their universal applications and
their applications in public life and industrial life.

Knowing of coordinate systems and how to use them in force analysis.

Knowing of unit systems used globally and how to convert from one system to another.
Detailed knowledge of equilibrium, its conditions, mathematical laws and applications, how
to model the effect of forces and construction of free-body diagrams. Know how to derive
reaction forces.

Learn in detail how to analyze engineering structures in all its branches and learn how to
analyze them.

Learn about the principles of friction between contacting surfaces, the resulting forces, its
importance, applications, types, properties, mathematical laws, and how to find the friction
coefficient and apply it in friction equations.

Learn how to find the centers of bodies ( masses, weights, lengths, areas and volumes ),
know its importance and applications.

Learn how to find the moment of inertia of areas and masses in detail and know the moment
of inertia of some planer and solid shapes and some homogeneous masses.

The study of static is considered a basic introduction to the study of dynamics, which in
turn is a major course in the Department of Systems and Control Engineering, as well as it
is a basic introduction to the study of strength of materials.

Module Learning
Outcomes

Balall alaill s jaa
Ao )

Knowing of Newton's laws of motion and gravitation and their universal applications and
their applications in public life and industrial life. Learning the coordinate systems and how
to use them in force analysis. Also, used globally unit systems and how to convert from one
system to another.

Understanding and comprehending the laws, theories, and basic concepts related to forces
applied on bodies, analyzing them, finding the resultant, and the principles of transferring
forces on the line of their action and outside their line of action, and developing the skills of
solving problems related to them, and solve some of the related problems to it to enable
understanding of the subject.

Knowing of moments and their applications, methods and theories specialized in deducing
them, finding the resultant of several moments, finding the resultant of moments and forces
together, the resultant of non-convergent forces, knowing the couple moment and its general
applications, and solve some of the related problems to it to enable understanding of the
subject.

Detailed knowledge of equilibrium in its two branches ( equilibrium of particles and
equilibrium of rigid bodies ), the conditions of each of them, their mathematical laws and
applications, how to model the effect of forces and construction of free-body diagrams.
Know how to derive reaction forces, and solve some of the related problems to it to enable
understanding of the subject.

Learn about the principles of friction between contacting surfaces, the resulting forces, its
importance, applications, types, properties, mathematical laws, and how to find the friction
coefficient and apply it in friction equations, and solve some of the related problems to it to
enable understanding of the subject.




Understanding the centers of bodies and the moment of inertia is essential for analyzing
stability, balance, and rotational motion in engineering and physics. This involves
calculating the centroids of common geometric shapes and solving related problems to grasp
their importance and applications. Additionally, learning about the moment of inertia, its
properties, types, units, and methods for transferring it between axes, along with the radius
of gyration, enables deeper insights into the behavior of planar and solid shapes, as well as
homogeneous masses.

Indicative

Contents
Lald LY Gl sinal)

Statics Fundamentals: Engineering mechanics definition and basic concepts, Newton's
Fundamental Laws, Coordinates system, System of Units. [4 hrs]

Force Analysis: Scalars and Vectors, Trigonometric relations, Types of Force systems. [4
hrs]

Force Analysis: Principle of Transmissibility, Resultant Forces. [4 hrs]

The Moments: The moment definition and methods of solution, Resultant Moment. [4 hrs]
The Moments: Moment of a couple. [4 hrs]

The Moments: Resultant of nonconcurrent force ( Force and Moment ). [4 hrs]
Equilibrium: Principle of Equilibrium, Free body diagram construction. [4 hrs]
Equilibrium: Equilibrium of a Particle. [4 hrs]

Equilibrium: Equilibrium of a rigid bodies. [4 hrs]

Friction: Principle of Friction, Applications of Friction. [4 hrs]

Friction: Types of Friction, Characteristics of Friction. [4 hrs]

Centers of Mass and Centroids: Centroids of lines, areas, and volumes. [4 hrs]

The Moment of Inertia: Area Moment of Inertia. [4 hrs]

The Moment of Inertia: Mass Moment of Inertia. [4 hrs]

Learning and Teaching Strategies
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Strategies

The main strategy that will be adopted in introducing this unit is:

Sending the lecture to the students electronically three days before its scheduled date in the
form of a (pdf) file with video clips (YouTube) showing the lecture with solutions to a
number of related problems.

Giving the lecture and involving the students so that the lecture becomes a discussion to
improve the students' skills and increase their understanding of the subject.

Conducting short exams in each lecture to urge students to follow up and increase their
interest in the topic of the lecture.

- Conducting an electronic meeting after each lecture if necessary to solve more problems
related to the subject of the lecture to increase students' understanding of the subject.




Student Workload (SWL)
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Structured SWL (h/sem) 63 Structured SWL (h/w) 4
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Unstructured SWL (h/sem) %7 Unstructured SWL (h/w) 6
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Total SWL (h/sem) 150
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Module Evaluation
Lo ,al) Balal) apis
Time/N Rel tL i
fmerum Weight (Marks) Week Due clevant Learning
ber Outcome
Quizzes 3 10% (20) 3,6,9,12,13 | LO#2,3,4and 5
Formative Assignments 2 10% (10) 1,9 LO#1and6
assessment Projects / Lab.
Report 1 10% (10) 15 LO#6
Summative Midterm Exam 2 hr 10% (10) 10 LO#1-4
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
‘;)Lﬂ\ g;),u\ﬂ GL@_':.AJ\

Material Covered

Statics Fundamentals: Engineering mechanics definition and basic concepts, Newton's Fundamental Laws,

Week 1 Coordinates system, System of Units.

Week 2 Force Analysis: Scalars and Vectors, Trigonometric relations, Types of Force systems.
Week 3 Force Analysis: Principle of Transmissibility, Resultant Forces.

Week 4 The Moments: The moment definition and methods of solution, Resultant Moment.
Week 5 The Moments: Moment of a couple.

Week 6 The Moments: Resultant of nonconcurrent force ( Force and Moment ).

Week 7 Equilibrium: Principle of Equilibrium, Free body diagram construction.

Week 8 Equilibrium: Equilibrium of a Particle.

Week 9 Equilibrium: Equilibrium of a rigid bodies.

Week 10 Mid-term Exam.

Week 11 Friction: Principle of Friction, Applications of Friction.

Week 12 Friction: Types of Friction, Characteristics of Friction.

Week 13 Centers of Mass and Centroids: Centroids of lines, areas, and volumes.

Week 14 The Moment of Inertia: Area Moment of Inertia.

Week 15 The Moment of Inertia: Mass Moment of Inertia.

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e s gl

Material Covered

Week 1




Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
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Available in the
Text ]
Library?
Required Texts Engineering Mechanics — Statics / R. C. Hibbeler. Yes
Recommended Texts Engineering Mechanics — Statics / J. L. Meriam , L. G. Kraige. No

Websites

https://youtube.com/@ismaelal-jobury6914

Grading Scheme

Cila Al alads
Group Grade el Marks Definition
(%)

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good las 2 80 -89 Above average with some errors
(Ssu chels; 0()}r0up C - Good A 70 -79 Sound work with notable errors

D - Satisfactory Jaus gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Aadleall 28) (45-49) More work required but credit awarded
(0-49) F - Fail g (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
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Module Title Democracy and Human Rights | Module Delivery
Module Type Basic_ Theory

[ Lecture
Module Code NVUI12 O Lab
ECTS Credits 2 O Tutorial

[ Practical
SWL (hr/sem) 50 O Seminar
Module Level 1 Semester of Delivery | 1
Administering Department SCE College Electronics Engineering
Module Leader | Husham swadi hashim e-mail Husham.hashim@uoninevah.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification | PHD
Module Tutor | e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number ‘ 1.0

Relation with other Modules
G AV sl all o) gall e A8M))

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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Outcomes
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Learning and Teaching Strategies
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Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 13 Structured SWL (h/w) )
Gl I3 Ul il o sal) Jasl Lo panal llal alinall gyl Jaal)
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) |
Geaill IS Ul alaial) e asd 5l Jaal Lo pansf Ul aliinall el ) Jasll
Total SWL (h/sem) 50
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Module Evaluation
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Time/N Rel tL i
fmerum Weight (Marks) Week Due clevailt Learning
ber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e s zleiall

Material Covered

Week 1 ) @giad Al gl
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Week 7 Mid-term Exam
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Week 11 | Zabadl il ) deedlaY) day

Week 12 | 4gall 5l olas
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Week 14 | k) jtanll JUaill &) S5 a5 S )

Week 15 bl jiaall zila

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
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Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Learning and Teaching Resources
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Text Available in the Library?
Required Texts Yes
Recommended Texts No
Websites
Grading Scheme
cila it ld,
. Mark
Group Grade paal) arks Definition
(%)
A - Excellent Okl 90 - 100 Outstanding Performance
B - Very Good las da 80 - 89 Above average with some errors
(Ssuoccelsg 0()}”)“[) C - Good L 70 -79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Radlaall 28y ol (45-49) More work required but credit awarded
(0-49) F — Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
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Module Title Mathematics II | Module Delivery
Module Type Core Theory
O Lecture
Module Code NVEE207 O Lab
ECTS Credits 6 Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level 1 Semester of Delivery | 2
Administering Department SCE College Electronics Engineering
Module Leader | Hussein M. Hussein e-mail Hussein.hussein@uoninevah.edu.iq
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor | Name (if available) e-mail E-mail
Peer Reviewer Name Ismacl Khudhair e-mail ismael.abdullah@uoninevah.edu.iq
Abdullah
Scientific Committee Approval Date 01/06/2023 Version Number ‘ 1.0

Relation with other Modules
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Prerequisite module

NVEE206

Semester 1

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
) 5okl Calaal

13.

14.

15.

16.

17.

18.

Develop a deep understanding of advanced integration techniques, including
trigonometric substitutions, partial fractions, integration by parts, and further
substitutions.

Comprehend the principles of vector calculus, including the del operator, gradient,
divergence, and curl, and their applications in system and control engineering.
Familiarize students with polar and cylindrical coordinate systems and their graphical
representations.

Explore the convergence of sequences and series, including tests for monotonicity and
convergence, and the analysis of alternating series.

Introduce power series and Taylor series expansions for functions, enabling students to
approximate functions and study their properties.

Cultivate problem-solving skills and the ability to apply calculus concepts to practical
engineering situations in the field of system and control engineering.

Module Learning
Outcomes

Aol all salall alasll s Hia

13.

14.

15.

16.

17.

18.

Demonstrate a comprehensive understanding of advanced integration techniques and
apply them effectively to solve a variety of integrals. Apply vector calculus principles,
such as the del operator, gradient, divergence, and curl, to analyze vector fields in
system and control engineering applications.

Interpret and manipulate equations in polar and cylindrical coordinates, and graphically
represent functions in these coordinate systems. Analyze the convergence properties of
sequences and determine convergence or divergence using appropriate tests. Apply
various tests for series convergence and divergence, including geometric series, nth
partial sum, and alternating series tests.

Construct power series representations and Taylor series expansions for functions,
enabling accurate function approximation and analysis.

Solve engineering problems involving advanced integration techniques, vector calculus,
sequences, and series.

Utilize mathematical reasoning and critical thinking skills to analyze and interpret
mathematical concepts and their applications in system and control engineering.
Develop proficiency in mathematical problem-solving, both independently and
collaboratively, and communicate solutions effectively.

Demonstrate an awareness of the limitations and assumptions involved in using
mathematical models and methods in system and control engineering. Reflect on the
ethical and professional implications of applying calculus concepts and techniques in
engineering contexts.




Indicative Contents
Lol ;Y1 iy ginal)

Indicative content includes the following.

METHODS OF INTEGRATION:
i) Trigonometric Substitutions. ii) Quadratics. iii) Partial fractions. iv) Integration by parts. v)
Further Substitutions. [20hrs]

VECTOR CALCULUS:
i) vector function versus scalar function, ii) Del operator; Gradient; Divergence and Curl. [12
hrs]

POLAR COORDINATES:
i) The Polar Coordinate system. ii) Graphs of polar equations. [12 hrs]

SEQUENCES AND SERIES:
i) Sequences: convergence; Test of monotone ii) series: geometric series; nth partial sum; tests
of convergence; alternating series. iii) Power and Taylor’s series. [12 hrs]

Learning and Teaching Strategies

palail] 5 aladl) bl yind

Strategies

he main strategy for delivering this module in System and Control Engineering is to promote
active student participation and enhance critical thinking skills. This will be achieved through
interactive classes, engaging tutorials, and the inclusion of hands-on experiments and sampling
activities that spark student interest. The classes will cover key calculus concepts through
lectures, discussions, and visual aids, encouraging students to actively participate and contribute
to class discussions. Interactive tutorials will reinforce understanding and problem-solving skills,
allowing students to apply calculus principles collaboratively. Simple experiments and sampling
activities will provide practical applications of calculus in system and control engineering,
fostering a deeper understanding and curiosity for the subject. By implementing these strategies,
the module aims to create an engaging learning environment that stimulates student engagement,
cultivates critical thinking abilities, and highlights the real-world relevance of calculus in system
and control engineering.




Student Workload (SWL)
Gallall gl jall Jaal

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jemill A Ll i) a5l Josl Lo pansd lUall Jaiall gl Jal) Jaal

Unstructured SWL (h/sem) %7 Unstructured SWL (h/w) 6
Geal) J& Ul aliial) pe oasd 5l Jaal Lo sauad lUall Aliiiall e sl Jaal)

Total SWL (h/sem) 150

Gamill J31A Calllall IS ol 5l sl

Module Evaluation

Al yall 3alall andd
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO #1,5and 6
Formative Assignments 2 10% (10) 2,12 LO#2,3and 4
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1,5and 6
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

L;)}a.d\ &= s GL@.’\A\
Material Covered
Week 1 Methods of Integration: Trigonometric Substitutions.
Week 2 Quadratics.
Week 3 Partial fractions.
Week 4 Integration by parts.
Week 5 Further Substitutions.
Week 6 Vector Calculus: Vector Function Versus Scalar Function.
Week 7 Del Operator, Gradient.
Week 8 Divergence and Curl.
Week 9 Mid-Term Exam
Week 10 Polar and Cylindrical Coordinates: The Polar Coordinate System.
Week 11 Graphs Of Polar Equations.
Week 12 Cylindrical Coordinate System.
Week 13 SEQUENCES AND SERIES: Sequences: convergence, Test of monotone.
Week 14 Series: geometric series, nth partial sum, tests of convergence, alternating series.
Week 15 Power and Taylor’s series.
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e sl #lgiall
Material Covered
Week 1




Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
u&ﬁ).\ﬂ\} M\ JJLAA

Available in the

Text
- Library?

Required Text G. B. Thomas Jr., M. D. Weir, J. Hass, and F. R. Giordano, v
cdmred Tens "Thomas' Calculus," 12th ed., Pearson, 2019. €s

Zill, D. G., Wright, W. S., & Cullen, M. R. (2011). Advanced

R ded Text . . . . N
ecommended 1exts Engineering Mathematics. Jones & Bartlett Publishers. ©
Websites https://www.coursera.org/learn/introduction-to-calculus
Grading Scheme
G ) Mark
roup Grade i) arks Definition
(%)
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good las 2 80 -89 Above average with some errors
S G
( Slz)ccels; 0) roup C - Good s 70 -79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) (45-49) More work required but credit awarded
(0-49) F - Fail caly (0-44) Considerable amount of work required
Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:ﬂ:\u\‘)ﬂ\ 3Ll ul.njl’.n

Module Title AC Circuits Analysis | Module Delivery
Module Type Core Theory
Module Cod NVEE216 K Lecture
odule Code NVEE216 Lab
ECTS Credits 7] Tutorial
1 O Practical
L
SWL (hr/sem) 175 O Seminar
Module Level 1 Semester of Delivery ‘ 2
Administering Department SCE College Electronics Engineering
Module Leader | Nashwan Z. Hero e-mail Nashwan.hero@uoninevah.edu.iq
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification |
Module Tutor | Name (if available) e-mail E-mail
. Thakwan Akram . . . .
Peer Reviewer Name jawad e-mail thakwan.jawad@uoninevah.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
G AY) Al 5l o) gall pe A8
Prerequisite module NVEE215 Semester 1
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
ol ) 3alall Calaal

19. To develop problem solving skills and understanding of circuit theory through the application
of techniques.

20. To understand voltage, current and power from a given circuit.

21. This course deals with the basic concept of electrical circuits.

22. This is the basic subject for all electrical and electronic circuits.

23. To understand Kirchhoff's current and voltage Laws problems.

24. To perform mesh and Nodal analysis.

Module Learning
Outcomes

Balall alaill s jae
Al Al

19. Recognize how electricity works in electrical circuits. Also, list the various terms associated
with electrical circuits. Then summarize what is meant by a basic electric circuit.

20. Discuss the reaction and involvement of atoms in electric circuits and describe electrical
power, charge, and current.

21. Define Ohm's law.

22. Identify the basic circuit elements and their applications and discuss the operations of sinusoid
and phasors in an electric circuit. Also, discuss the various properties of resistors, capacitors,
and inductors.

23. Explain the two Kirchoff's laws used in circuit analysis.

24. Identify the capacitor and inductor phasor relationship with respect to voltage and current.

Indicative Contents
Aol Y1 iy ginall

AC circuits — Time dependent signals, average and RMS values. Capacitance and inductance, energy
storage elements, simple AC steady-state sinusoidal analysis. [10 hrs]

AC Circuits — Phasor diagrams, definition of complex impedance, AC circuit analysis with complex
numbers. [10 hrs]

AC Circuits — Combining elements in series and parallel. Kirchhoff’s laws and Ohm’s law. Anatomy of
a circuit, Network reduction, Introduction to mesh and nodal analysis. [20 hrs]

Revision problem classes [6 hrs]

AC Circuits — Impedance networks, voltage and current sources, Thevenin and Norton equivalent
circuits, current and voltage division, input impedance, output impedance, coupling and decoupling
capacitors, maximum power transfer, RMS and power dissipation, current limiting and over voltage
protection. [15 hrs]

RL, RC and RLC circuits - Frequency response of RLC circuits, simple filter and band-pass circuits,
resonance and Q-factor, use of Bode plots, use of differential equations and their solutions. Time
response (natural and step responses). Introduction to second order circuits. [15 hrs]




Learning and Teaching Strategies

abail 5 abeil il ind

Type something like: The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking skills. This will
be achieved through classes, interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Strategies

Student Workload (SWL)
llall sl Jaal

Structured SWL (h/sem) 9 Structured SWL (h/w) 6
Juadll JA QU alaiial) ol jal) Jasl) Lie sad calUall plaiiall ol jall Jasll
Unstructured SWL (h/sem) 23 Unstructured SWL (h/w) 6
Suaill IS Ll alisiall e a3l Jaall L saad Ll aliiiall e ud 3l Jaal)
Total SWL (h/sem) 175
Guaill 33 Ul SN ol al) Jaal
Module Evaluation
Lol ) 52l
Time/N Rel tL i
fmerim Weight (Marks) Week Due ol
ber Outcome
Quizzes 2 10% (10) 5,10 LO#1,5and 6
Formative Assignments 2 10% (10) 2,12 LO#1,2,3and 4
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#2,4and 5
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
shill e s zledl

Material Covered

Week 1 Alternating Waveforms: Average value and root mean Square(rms) values

Week 2 Phasor Relationships for Circuit Elements

Week 3 Series and Parallel connection (Capacitors and Inductors)

Week 4 Impedance and Admittance

Week S Kirchhoff's Laws in Frequency Domain

Week 6 A.C. Circuit Theorems (Mesh Circuit analysis)

Week 7 A.C. Circuit Theorems (Nodal Circuit analysis)

Week 8 A.C. Circuit Theorems (Thevenin's theorems)

Week 9 A.C. Circuit Theorems (Norton theorems)

Week 10 Apparent Power and Power Factor correction

Week 11 R-C Transient: The Storage Phase

Week 12 R-C Transient: The Release Phase

Week 13 R-L Transient: The Storage Phase

Week 14 R-L Transient: The Release Phase




Delivery Plan (Weekly Lab. Syllabus)

il o sl el
Material Covered
Week 1 Lab 1: Introduction to Agilent VEE and PSPICE
Week 2 Lab 2: Thévenin's / Norton's Theorem and Kirchhoff's Laws
Week 3 Lab 3: First-Order Transient Responses
Week 4 Lab 4: Second-Order Transient Responses
Week 5 Lab 5: Frequency Response of RC Circuits
Week 6 Lab 6: Frequency Response of RL Circuits
Week 7 Lab 7: Filters
Learning and Teaching Resources
ol 5 pladl) jalas
Available in the
Library?
Required Texts Fun.damentals of Elf.:ctric Circ.uits, C.K. Alexander and M.N.O Yes
Sadiku, McGraw-Hill Education
.
Websites https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
Grading Scheme
Gl all i
Group Grade pal) Marks Definition
(%)
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good lan da 80 - 89 Above average with some errors
(Ssuoc?elsg 0()}“)“1) C - Good L 70 -79 Sound work with notable errors
D - Satisfactory BEN 60 - 69 Fair but with major shortcomings
E - Sufficient e 50 -59 Work meets minimum criteria
Fail Group FX - Fail [CEVIE DN JRV:) T (45-49) More work required but credit awarded
(0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.
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Module Information
:L\.u\).ﬂ\ salall CL&\A}LLA

Module Title Engineering Mechanics (Dynamics) Module Delivery
Module Type Core X Theory
Module Code NVEESC303 O Lecture
ECTS Credits 4 [0 Lab

X Tutorial
SWL (hr/sem) 100 O Practical

O Seminar
Module Level 1 Semester of Delivery ‘ 2
Administering Department SCE College | Electronics Engineering

I 1 Khudhair Abdullah Al- . . .
Module Leader sthact Rhuchatt uia e-mail ismael.abdullah@uoninevah.edu.iq
Jobury
Module Leader’s Acad. Title Lecturer Assistant Module Leader’s Qualification ‘ M.Sc.
Module Tutor e-mail
Mohanad Nihad
Peer Reviewer Name ohanad e-mail mohanad.noaman@uoninevah.edu.iq
Noaman
Scientific C ittee A 1
NPEREE A L 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY) Laasl 3 gall e A)

Prerequisite module NVEESC302 Semester 1
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
45 )Y il sinall 5 aledll o2l g Al Hall Balall Calaal

Module Aims
el all salal) Calaal

1. Understanding and comprehending the laws and theories related to the motion of
bodies by the action of the forces that applied to them, and developing the skills of
solving problems related to them.

2. Knowing the types, forms and characteristics of the motions generated on bodies
and classifying their vocabulary (location, displacement, distance, velocity, speed,
acceleration, time) and knowing their forms and characteristics.

3. Knowing the coordinates through which the motion vocabulary of moving bodies
is expressed.

4. Knowing the relationship between the vocabulary of motion and the possibility of
representing it graphically.

5. Knowing the relationship between (force, mass, displacement, and velocity) and
how to derive (work, energy, power, efficiency, momentum, impulse, and impact).

6. The study of dynamics in its two branches, kinematics and kinetics, is an essential
introduction to the study of automation, robotics and systems modeling, which in
turn are considered major courses in the Department of Systems and Control
Engineering.

Module Learning
Outcomes

Aol pal) Balall aladl) Sl 3

1. Knowing the science of engineering mechanics and its basic vocabulary, as it is the
origin of the dynamic’s science. Also, Studying dynamics and its applications and
related problems, and knowing its main branches, kinematics and kinetics, and what
is the difference between them.

2. Knowledge of linear motion and its applications and knowledge of its main
vocabulary (position, displacement, distance, velocity, speed, acceleration, and
time) and the study of its forms, characteristics and coordinates that express it,
knowing the difference between problems of constant acceleration and variable
acceleration, and solve some of the related problems to it to enable understanding
of the subject. Furthermore, knowing the relationship between the vocabulary of
linear (position, displacement, distance, velocity, speed, acceleration, and time) and
representing it graphically, and solve some related problems to enable
understanding of the subject.

3. Knowing the motion of projectiles in both the horizontal and vertical directions,
and knowing the difference between it and linear motion, and solve some problems
related to it. Moreover, knowing of curved motion, its applications, knowing of its
main vocabulary (location, displacement, velocity, acceleration, time), knowing of
its forms, characteristics and coordinates that express it, and knowing of angular
motion and rotational motion, and knowing of the difference between them, and
solutions to some related problems to enable understanding of the subject.

4. Knowing the relative motion between moving objects and knowing the difference
between it and absolute motion, and solve some related problems to enable
understanding of the subject. Understanding the dependent motion between two
bodies and how to analyze it, and solve some related problems to enable
understanding of the subject.

5. Knowing the relationship between force, mass, and acceleration using Newton's
second law, knowing the applications related to that, and solve some related
problems to enable understanding of the subject. Together, these concepts enable
the study relationship between force, mass, displacement and velocity, studying




(work, kinetic energy, potential energy, power and efficiency) and knowing the
difference between potential energy and kinetic energy and its applications in
industrial life, and solve some related problems to enable understanding of the
subject.

6. Knowing how to derive momentum and impulse forces, knowing their applications,
and solve some problems related to them to enable understanding of the subject.
Understand how to derive impact forces, knowing their applications, and solve
some problems related to them to enable understanding of the subject.

Indicative Contents
Aol Y ey giaall

Indicative content includes the following:

Introduction to dynamics, Application of dynamics, Dynamics parts. [3 hrs]
Part 1 — Kinematics: [32 hrs]

- Rectilinear Kinematics: [16 hrs]

- Continuous Motion — Changeable acceleration problems. [4 hrs]

— Constant acceleration problems. [4 hrs]
- Erratic Motion ( Graphic representation of the motion ). [4 hrs]

- Motion of a Projectile. [4 hrs]
- Curvilinear motion — Rectangular Components. [4 hrs]

— Normal and tangential Components. [4 hrs]
- Relative-Motion of Two Particles Using Translating Axes. [4 hrs]

- Absolute Dependent Motion Analysis of Two Particles. [4 hrs]

Part 1 — Kinetics: [21 hrs]
- Force and Acceleration: Newton’s Second Law of Motion ( The Equation of Motion
). [4 hrs]

Work and Kinetic Energy - Principle of Work and Kinetic Energy. [5 hrs]

Potential Energy. [4 hrs]

Impulse and Momentum - Principle of Linear Impulse and Momentum.

[4 hrs]

Impact. [4 hrs]

Learning and Teaching Strategies

el g alesll ilia sl i

Strategies
Cilasil i)

The main strategy that will be adopted in introducing this unit is:

- Sending the lecture to the students electronically three days before its scheduled date
in the form of a (pdf) file with video clips (YouTube) showing the lecture with
solutions to a number of related problems.

- Giving the lecture and involving the students so that the lecture becomes a discussion
to improve the students' skills and increase their understanding of the subject.

- Conducting short exams in each lecture to urge students to follow up and increase their
interest in the topic of the lecture.




- Conducting an electronic meeting after each lecture if necessary to solve more
problems related to the subject of the lecture to increase students' understanding of
the subject.




Student Workload (SWL)
Ll ad 53l Jaal

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Gl J3& Ul alsiall o jall Jasll e saud calUall alsinall (il 5l Jaal

Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) )
Sl J3a Ul aliiall ye ol 5l Jaal Lo saud callall alaiiall e ud jall Jasll

Total SWL (h/sem) 100

Jaaill U313 allall ISl 5 sl

Module Evaluation

A ) Bl s
Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome

Quizzes 3 10% (20) 3-8,12-15 | LO#2,3,...,6
Formative Assignments 2 10% (10) 5,10 LO#3,6
assessment Projects / Lab.

Report 2 10% (10) 3,5 LO#2and3
Summative Midterm Exam 2 hr 10% (10) 10 LO#1-4
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

i il == oY) Zleial)

Material Covered
Week 1 Introduction to dynamics, Application of dynamics, Dynamics parts.
Week 2 Rectilinear Kinematics: Continuous Motion — Changeable acceleration problems.
Week 3 Rectilinear Kinematics: Continuous Motion — Constant acceleration problems.
Week 4 & | Rectilinear Kinematics: Erratic Motion ( Graphic representation of the motion ).
Week 5 é Motion of a Projectile.
Week 6 & | Curvilinear motion: Rectangular Components.
Week 7 2 [ Curvilinear motion: Normal and tangential Components.
Week 8 Relative-Motion of Two Particles Using Translating Axes
Week 9 Absolute Dependent Motion Analysis of Two Particles
Week 10 | Mid-term Exam
Week 11 Force and Acceleration: Newton’s Second Law of Motion ( The Equation of Motion ).
Week 12 & | Work and Kinetic Energy - Principle of Work and Kinetic Energy.
Week 13 E Potential Energy.
Week 14 » | Impulse and Momentum - Principle of Linear Impulse and Momentum.
Week 15 Impact.
Week 16 | Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Al e ) mleial)
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
Gl 5 aladl) 5olas
Text Avail.able in the
Library?
Required Texts “Engineering Mechanics (Dynamics) “, By: R.C. Hibbeler. Yes
Recommended Texts | “Engineering Mechanics (Dynamics) , By: J.L. Meriam. No
Websites https://youtube.com/@jismacelal-jobury6914
Grading Scheme
Gila Al alada
Group Grade paail) Marks Definition
(%)
A - Excellent Jhial 90 - 100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
(Ssu chels; 0()}r0up C - Good b 70 -79 Sound work with notable errors
D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jssia 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aadleall a8) il (45-49) More work required but credit awarded
0-49) F - Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
mba&\ BJLAS\ C'_iLA}lM

Module Title Computer Programming | Module Delivery
Module Type Core Theory
O Lecture
Module Code NVEESC304 Lab
ECTS Credits 5 O Tutorial
O Practical
SWL (hr/sem) 125 O Seminar
Module Level 1 Semester of Delivery | 2
Administering Department SCE College Electronics Engineering
Module Leader | Abdulhameed Nabeel Hameed e-mail abdulhamed.hameed@uoninevah.edu.iq
Module Leader’s Acad. Title | Ass. Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | Name (if available) e-mail E-mail
Peer Reviewer Name Mohammed S. Qasim e-mail mohammed.qasim@uoninevah.edu.iq

Scientific Committee Approval

Date

01/06/2023 Version Number

1.0

Relation with other Modules
G AV Al all o) gall e 383M))

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
sl 5ol salall Calaal

1- To introduce students to the fundamental concepts of C++ programming, including its
syntax, structure, and the key components that make up a C++ program.

2- To understand and implement basic decision-making structures using if, if else and switch
statements in C++.

3- To learn how to create and use the for, while, and do-while loop for repetitive tasks.

4- To explore the declaration and initialization of one-dimensional and two-dimensional arrays
in C++.

5- To learn the syntax for declaring, defining, and calling functions in C++.

Module Learning
Outcomes

Aol 3alall alail) s jie

1- Understand the Basics of C++ Programming.

2- Implement Control Flow Statements: Decision-making.
3- Apply Looping Structures.

4- Work with Arrays in C++.

5- Understand and Implement Functions in C++.

Indicative Contents
Lals Y cily siad)

1- Introduction to C++ Programming.

2- Operators in C++.

3- Control Flow Statements: Decision-making.
4- Looping in C++.

5- Arrays in C++.

6- C++ Functions.

Learning and Teaching Strategies

adbail 5 abeil il i)

Strategies

1- Lectures and Demonstrations: Introduce key concepts through clear, engaging lectures and
live demonstrations of coding techniques.

2- Hands-on Coding Practice: Encourage active participation by having students write and
modify code during class to apply what they learn immediately.

3- Pair Programming and Collaborative Learning: Promote peer-to-peer learning by having
students work together, solving problems and explaining their code to each other.

4- Guided Problem Solving: Support students in breaking down problems into manageable parts,
applying programming concepts like loops, arrays, and functions.

5- Quizzes and Formative Assessments: Regular quizzes help identify knowledge gaps and
ensure students are on track.

6- Project-based Learning: Assign small coding projects that require the use of multiple C++
concepts to encourage creativity and practical application.

Student Workload (SWL)
allall gl jal) Jaal

Structured SWL (h/sem)

Jaadl) A Qllall alaiall ul ) Jasl) e sad calldall alatiall sl all Jaall

77 Structured SWL (h/w)

Unstructured SWL (h/sem)

Suadll IS L aliiiall e a3l Jaal Lo sand Ll alisiall e ud 3l Jaal)

43 Unstructured SWL (h/w)

Total SWL (h/sem)

Gl 318 lUall IS a3l Sl

125

Module Evaluation
Al ) B2l




Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome
Quizzes 2 10% (10) 5,10 LO#1,and 2
Formative Assignments 1 10% (10) 12 LO#3
assessment Projects / Lab 14 15% (15) Continuous
Report 1 5% (5) 13 LO#4,5
Summative Midterm Exam 4 hr 10% (10) 8 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@bl e s zleid)
Material Covered
Week 1 Introduction to C++
Week 2 Operators in C++.
Week 3 Control Flow Statements: Decision-making (if single-selection statement).
Week 4 Control Flow Statements: Decision-making (if..else single-selection statement).
Week 5 Control Flow Statements: Decision-making (Nested if..else statement).
Week 7 Control Flow Statements: Decision-making (switch multiple-selection statement).
Week 8 Control Flow Statements: Decision-making (switch, break, and continue).
Week 9 Midterm Exam
Week 10 Looping (for statement).
Week 11 Looping (while statement).
Week 12 Looping (do-while statement).
Week 13 Declaration and initialization of One-dimensional array in C++.
Week 14 Declaration and initialization of Two-dimensional Array in C++.
Week 15 C++ Functions: Function declaration, definition, and calling.
Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Sl e sl zlgial
Material Covered

Week 1 Starting with the Code::Blocks software

Week 2 Starting with C++ Programs

Week 3 Simple programs in C++

Week 4 Operators in C++

Week 5 Decision-making (if statement)

Week 6 Decision-making (if-else statement)

Week 7 Decision-making (switch statement)

Week 8 Control Flow: break and continue

Week 9 Midterm Exam

Week 10 Looping (for statement)

Week 11 Looping (while statement)

Week 12 Looping (do-while statement)

Week 13 Arrays in C++ (One-dimensional)

Week 14 Arrays in C++ (Two-dimensional)

Week 15 Functions in C++ (Declaration, Definition, and Calling)

Week 16 Review and Final Lab Assessment

Learning and Teaching Resources
il g (Ja_’dl laa
Text Available in the Library?
1- C++ Programming: From Problem Analysis to Program
. Design" by D. S. Malik.

Required Texts 2- Accelerated C++: Practical Programming by Example. No
Recommended Texts “C++: The Complete Reference" by Herbert Schildt No

1- Youtube, https://www.youtube.com/watch?v=7ZzaPdXTrSb§.

Websites 2- Coursera, https://www.coursera.org/specializations/hands-on-cpp.
Grading Scheme
Gila Al i
Group Grade i) Marks Definition
(%)
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good las da 80 - 89 Above average with some errors
(Ssuoc?elsg 0()}”)“[) C - Good L 70 -79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Radlaall 2y ol (45-49) More work required but credit awarded
(0-49) F — Fail Cl (0-44) Considerable amount of work required



https://www.youtube.com/watch?v=ZzaPdXTrSb8
https://www.coursera.org/specializations/hands-on-cpp

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
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Module Title Digital Design | Module Delivery
Module Type Core Theory
O Lecture
Module Code NVEESC331 Lab
ECTS Credits 4 O Tutorial
O Practical
SWL (hr/sem) 100 O Seminar
Module Level 1 Semester of Delivery | 2
Administering Department SCE College Electronics Engineering
Module Leader | Mohammed A.Thanoon e-mail mohammed.alsayed@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | MSc
Module Tutor | e-mail

Peer Reviewer Name

Mohammed N.Younus e-mail

mohammed.younus@uoninevah.edu.iq

Scientific Committee Approval Date

01/06/2023 Version Number | 1.0

Relation with other Modules
G AV Al 5l o) gall pe A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

1. Introduction to Digital Systems: Introduce students to the basic principles of
digital systems, including binary number systems, digital representation of
data, and Boolean algebra.

2. Logic Gates and Boolean Algebra: Familiarize students with the different
types of logic gates and their behavior. Teach Boolean algebra and its
application in digital circuit design and analysis.

3. Combinational Logic Design: Enable students to design and analyze
combinational logic circuits using various building blocks such as
multiplexers, decoders, encoders, and arithmetic circuits.

4. Sequential Logic Design: Introduce students to the concept of sequential
circuits, including flip-flops, registers, counters, and memory units. Teach the
design and analysis of sequential circuits using state diagrams and state tables.

5. Digital Circuit Simulation: Provide students with hands-on experience in

Module Aims simulating digital circuits using computer-aided design (CAD) tools. Teach

Al pal) 3alall Calaa the use of simulation software to verify the functionality and performance of
digital circuits.

6. Digital Integrated Circuits: Introduce students to the basics of digital
integrated circuits (ICs) and their applications. Cover topics such as logic
families, IC technologies, and IC packaging.

7. Introduction to Programmable Logic Devices (PLDs): Familiarize students
with programmable logic devices such as programmable logic arrays (PLAs)
and field-programmable gate arrays (FPGAs). Teach the design and
implementation of digital circuits using PLDs.

8. Digital System Testing and Fault Diagnosis: Introduce students to the
techniques used for testing and diagnosing faults in digital systems. Cover
topics such as fault models, test generation, and fault diagnosis algorithms.

9. Digital System Applications: Explore various applications of digital systems
in areas such as data processing, communication, control systems, and
embedded systems.

1. Demonstrate a thorough understanding of the digital techniques' fundamental principles
and concepts.

2. Apply Boolean algebra and logic gates to design and analyze digital circuits.

3. Design and implement digital circuits using appropriate software and hardware tools.
Evaluate and troubleshoot digital circuits for correct functionality and performance.

Module Learning 4. Utilize multiplexers, decoders, encoders, and other digital components in circuit design.

Outcomes Explain the principles and techniques of data transmission in digital communication
systems.

Al Al Balall aladll Sils 3 5. Analyze and evaluate the performance of digital systems, considering factors such as

speed, reliability, and power consumption. Apply critical thinking and problem-solving
skills to address challenges in digital circuit design and implementation.

6. Collaborate effectively in team projects, demonstrating good communication and
teamwork skills. Stay updated with the latest advancements and trends in digital
techniques and apply them to real-world engineering problems.

Indicative content includes the following.

Indicative Contents

1. Int tion to Digital t :
Tt Y1 ol sl ntroduction to Digital Systems

e  Binary number systems and conversions

e Digital representation of data




Logic levels and logic states
Digital signals and waveforms

Boolean Algebra and Logic Gates:

Boolean algebra fundamentals

Logic gates and their truth tables

Logic gate implementation using basic electronic components.
Logic gate properties and universal gates

Combinational Logic Circuits:

Combinational logic design principles
Combinational circuit analysis and simplification
Arithmetic circuits (adders, subtractors)
Multiplexers and demultiplexers

Encoders and decoders

Sequential Logic Circuits:

Flip-flops and latches

Analysis and design of sequential circuits
Synchronous and asynchronous sequential circuits
Registers and counters

State machines and state diagrams

Digital Integrated Circuits:

Overview of digital integrated circuits (ICs)

Types of ICs: gates, multiplexers, flip-flops, counters, etc.
IC technologies: TTL, CMOS, ECL

IC specifications and datasheets

Programmable Logic Devices (PLDs):

Introduction to PLDs: PAL, PLA, CPLD, FPGA
Architecture and configuration of PLDs
Designing and programming PLDs

Applications of PLDs in digital systems

Digital Circuit Simulation and Analysis:

Introduction to digital circuit simulation tools (e.g., Logisim, Proteus)
Simulation of digital circuits and waveforms

Timing analysis and propagation delay

Troubleshooting and debugging digital circuits

Design Methodologies and Tools:

Overview of digital design methodologies (e.g., hierarchical design, top-
down design)

Introduction to hardware description languages (HDL) such as VHDL or
Verilog

Design entry and synthesis tools

Design verification and testing techniques

Emerging Trends in Digital Techniques:

Advanced topics such as low-power design, digital signal processing,
hardware/software co-design, etc.
Emerging technologies and future directions in digital systems

Learning and Teaching Strategies

addatl) g aladl) ilias) yiod

Strategies




1. Attend Lectures and Take Notes: Actively participate in lectures, listen
attentively, and take comprehensive notes. Note down key concepts,
examples, and explanations provided by the instructor. Review your notes
regularly to reinforce your understanding.

2. Read the Recommended Textbooks: Consult the recommended textbooks for
the module. Read the relevant chapters or sections to gain a deeper
understanding of the topics covered. Pay attention to explanations, diagrams,
and examples provided in the textbooks.

3. Engage in Practical Work: Digital Techniques often involve hands-on
practical work. Make use of laboratory sessions or practical assignments to
gain practical experience in designing and implementing digital circuits.
Experiment with different circuit configurations and observe the outcomes.

4. Solve Practice Problems: Practice solving problems and exercises related to
the topics covered. This helps in reinforcing your understanding and
developing problem-solving skills. Look for additional practice problems in
textbooks, online resources, or provided by the instructor.

5. Collaborate with Peers: Form study groups or engage in discussions with your
peers. Explaining concepts to others or discussing challenging topics can
enhance your understanding. Collaborative learning allows for sharing
different perspectives and can help clarify doubts.

6. Utilize Online Resources: Take advantage of online resources such as
tutorials, video lectures, interactive simulations, and online forums. These
resources can provide alternative explanations, additional examples, and
opportunities for self-paced learning.

7. Seek Clarification: If you encounter difficulties or have questions, don't
hesitate to seek clarification from your instructor or teaching assistants. Attend
office hours or ask questions during class to address any confusion and ensure
a clear understanding of the concepts.

8. Review and Revise Regularly: Digital Techniques involves building upon
foundational concepts. Regularly review previously covered material to
reinforce your understanding and make connections between different topics.
Set aside dedicated time for revision before exams or assessments.

9. Practice Digital Circuit Simulation: Familiarize yourself with digital circuit
simulation tools such as Logisim, Proteus, or other software available. Use
these tools to simulate and visualize the behavior of digital circuits, verify
your designs, and gain hands-on experience.

10. Stay Updated with Emerging Trends: Keep up with current trends and
advancements in digital techniques. Read research papers, articles, and
industry publications to stay informed about the latest developments in digital
systems design and emerging technologies.

Student Workload (SWL)
Gl il jal) Jaal
Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl A Ul i) o sal) Jasl Lo sl llall alinall gyl Jaal)
Unstructured SWL (h/sem) ” Unstructured SWL (h/w) )
Juaill A Ll kil e sl 52l Jaal) Lo saud lUall lsiiall e sl 5l Jaal)




Total SWL (h/sem)
Jamill ODA Calldall IS ol 51 Jasl

100

Module Evaluation

Al all salall Pty
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,and 6
Formative Assignments 2 10% (10) 2,12 LO#3,4and>5
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#4,5and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o sVl zlgiall
Material Covered
Week 1 Introduction to Digital Techniques, Number Systems and Binary Arithmetic
Week 2 Boolean Algebra and Logic Gates, Combinational Logic Circuit
Week 3 Combinational Logic Circuits (continued), Multiplexers, and Demultiplexers
Week 4 Sequential Logic Circuits: Latches and Flip-Flops, Sequential Logic Circuits: Counters
Week 5 Sequential Logic Circuits: Shift Registers, State Machines, and Finite State Automata
Week 6 Introduction to Digital Integrated Circuits, Combinational MSI (Medium-Scale Integration) Circuits
Week 7 Mid-term Exam
Week 8 Sequential MSI Circuits, Introduction to Programmable Logic Devices (PLDs)
Week 9 Introduction to Field-Programmable Gate Arrays (FPGAs), Verilog or VHDL Introduction
Week 10 Timing and Clock Signals in Digital Circuits, Synchronous and Asynchronous Sequential Logic
Week 11 Memory Devices: ROM, RAM, and Flash Memory
Week 12 Memory Interfacing and Address Decoding
Week 13 Arithmetic Circuits and Arithmetic Logic Units (ALUs)
Week 14 Introduction to Digital Signal Processing (DSP)
Week 15 Review of Key Concepts
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
DAl e ¥ gl
Material Covered
Week 1 Lab 1: Introduction to KL-31001 DIGITAL LOGIC LAB
Week 2 Lab 2: logic Gates
Week 3 Lab 3: NAND, NOR, XOR Gates.
Week 4 Lab 4: AND-OR-INVERTER (A-O-I) Gate Circuits
Week 5 Lab 5: Bit Parity Generator Circuit
Week 6 Lab 6: Comparator Circuit
Week 7 Lab 7: Adder and Subtractor Circuits
Week 8 Lab 8: BCD Adder and 2’s Complement Circuit
Week 9 Lab 9: Decoder Circuit
Week 10 Lab 10: Encoder Circuit




Week 11 Lab 11: Multiplexer Circuit

Week 12 Lab 12: Demultiplexer Circuits

Learning and Teaching Resources
U“:!J‘\ﬂ\} ?Lr.ﬂ‘ JJLAA

Text

Available in the
Library?

Required Texts

Digital Design" by M. Morris Mano and Michael D. Ciletti: This
textbook provides a comprehensive introduction to digital logic and
design. It covers topics such as Boolean algebra, combinational and
sequential logic circuits, and digital system design. It is widely
used in introductory digital design courses.

Yes

Recommended Texts

1.

"Digital Design: Principles and Practices" by John F.
Wakerly: This book provides a comprehensive
introduction to digital design, covering topics such as
digital logic, sequential logic, and computer
organization. It includes numerous examples,
exercises, and design projects.

"Digital Fundamentals" by Thomas L. Floyd and R.
Fletcher: This textbook covers the basics of digital
electronics, including number systems, logic gates,
combinational and sequential circuits, and memory
devices. It offers clear explanations and includes
practical examples and exercises.

"Digital Design and Computer Architecture" by David
Harris and Sarah Harris: This book combines digital
design principles with computer architecture concepts.
It covers topics such as Boolean algebra,
combinational and sequential circuits, datapath and
control unit design, and memory systems. It also
includes practical examples and exercises.

"Digital Electronics: Principles, Devices, and
Applications" by Anil K. Maini: This text provides a
comprehensive overview of digital electronics,
including digital logic, combinational and sequential
circuits, and digital integrated circuits. It covers both
theoretical concepts and practical applications.
"Digital Systems: Principles and Applications" by
Ronald J. Tocci, Neal S. Widmer, and Greg Moss: This
book offers a thorough introduction to digital systems,
covering topics such as digital logic, memory,
programmable logic devices, and microprocessors. It
includes numerous examples, exercises, and practical
applications.

"Digital Electronics: A Practical Approach with
VHDL" by William Kleitz: This book combines
theoretical concepts with practical applications of
digital electronics. It covers topics such as logic gates,
Boolean algebra, combinational and sequential circuits,




and VHDL programming. It includes hands-on
exercises and design projects.

"Introduction to Digital Systems" by Ercegovac and
Lang: This textbook provides a comprehensive
introduction to digital systems, including digital logic,
Boolean algebra, combinational and sequential circuits,
and computer arithmetic. It includes numerous
examples and exercises.

Websites

All About Circuits (https://www.allaboutcircuits.com/): This website offers
comprehensive tutorials, articles, and resources on various topics related to digital
circuits, logic gates, and electronics. It covers both theoretical concepts and

practical applications.
Khan Academy (https://www.khanacademy.org/): Khan Academy provides free

online courses and video tutorials on a wide range of subjects, including digital
electronics. It covers fundamental concepts, Boolean algebra, logic gates, and
more.

Electronics Hub (https://www.electronicshub.org/): Electronics Hub is a platform
that offers tutorials, projects, and resources for digital electronics and related

topics. It includes articles on digital logic, sequential circuits, microcontrollers,
and more.

Digital Electronics by Tutorials Point

(https://www.tutorialspoint.com/digital electronics/index.htm): Tutorials Point
provides an online tutorial on digital electronics, covering topics such as logic

gates, flip-flops, counters, and shift registers. It offers clear explanations and
examples.
Learn.Digilentinc (https://learn.digilentinc.com/): Digilent is a company

specializing in educational electronics and provides learning resources on various
topics, including digital electronics. Their website offers tutorials, projects, and
reference materials for learning digital techniques.

Electronics Tutorials (https://www.electronics-tutorials.ws/): Electronics
Tutorials provides comprehensive tutorials on digital electronics, covering topics

such as number systems, logic gates, sequential circuits, and more. It includes
practical examples and interactive simulations.
Neso Academy (https://www.youtube.com/user/nesoacademy): Neso Academy's

YouTube channel offers video lectures on digital electronics and related subjects.
The videos cover a wide range of topics, including logic gates, sequential circuits,
and digital system design.

Grading Scheme

Group

Grade

Marks e
Prscal %) Definition

Success Group
(50 - 100)

A - Excellent

Sl 90 - 100 Outstanding Performance

B - Very Good

lax aa 80 -89 Above average with some errors

C - Good

2 70 -79 Sound work with notable errors

D - Satisfactory

L sia 60 - 69 Fair but with major shortcomings



https://www.allaboutcircuits.com/
https://www.khanacademy.org/
https://www.electronicshub.org/
https://www.tutorialspoint.com/digital_electronics/index.htm
https://learn.digilentinc.com/
https://www.electronics-tutorials.ws/
https://www.youtube.com/user/nesoacademy

E - Sufficient Jside 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Aalladll 28) (45-49) More work required but credit awarded
(0-49) F — Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
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Module Title English I | Module Delivery
Module Type Basic Theory
O Lecture
Module Code NvVU11 O Lab
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 O Seminar
Module Level 1 Semester of Delivery | 1
Administering Department SCE College Electronics Engineering
Module Leader e-mail
Module Leader’s Acad. Title | Noor Mothafar Hamid | Module Leader’s Qualification | MS.D.
Module Tutor | Name (if available) e-mail noorm.hame@duoninevah.edu.iq
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
G AY sl ) 3 sall e AEDl))

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
Jand Al salal) Calaal

25. To develop skills, reading, writing and understanding of English language through the
application of teaching techniques.

26. To understand scientific subjects and technical terms through reading and
comprehension.

27. This course deals with the basic concepts of scientific subjects.

28. This course handles how to write simple research and how to make a successful
presentation.

29. To understand the scientific language in English.

Module Learning
Outcomes

Fon) Al salall alaill sy

25. Recognize parts of speech and tenses in English language and list the various terms
associated with scientific texts.

26. Summarize what is meant by a basic electric circuit and discuss Electric currents,
series and parallel circuits.

27. Describe electrical power, charge, and current and discuss computers, communication
and the future of computers.

28. Identify the basic circuit elements and their applications. Also, explain energy types
and forms.

29. Discuss the various properties of radio waves and vacuum tubes and explain
modulation.

30. Discuss Electromagnetism.

Indicative Contents
Aol Y el giaal)

Indicative content includes the following.
1.parts of speech
_verb
_ noun
_ pronoun
2.Tenses
_Past
_Present
_future
3.Electric currents and circuit
_AC/DC
_parallel, serious
_Grounding, fuse, short circuit
4.Radio waves and vacuum tubes
5. Electromagnetism.
6. The future of computers, communication applications.
_fiber optics.
7. Induction.
_Flectric generator
_FElectric transformer
_self-induction
_servomechanism
8. Incandescent lamp.
9. Energy.
_types of energy
_forms of energy
10. Introduction to electron and electricity.
11.Electricity and electronics.




Learning and Teaching Strategies

abail 5 abeil il ind

Strategies

The main strategy that will be adopted in delivering this module is to encourage students’
participation by reading, writing and comprehension in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved through classes,
presentation, interactive tutorials, by considering type of simple experiments involving some
sampling activities that are interesting to the students.




Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 13 Structured SWL (h/w) )
Gl I3 Ul il o sal) Jasl Lo pansd lUall Jaiall gl Jal) Jaal

Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) |
Geaill IS Ul alaial) e asd 5l Jaal Lo sauad lUall Aliiiall e sl Jaal)

Total SWL (h/sem) 50

Jamill ODA Calldall IS ol 51 Jasl

Module Evaluation

Aaud ol salal) s
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome

Quizzes 3 10% (10) 4,6 LO#1,2and 3
Formative Assignments 2 10% (10) 9,12 LO#4,5and 6
assessment Projects / Lab.

Report 1 10% (10) 13 LO#6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@Bl e sl Zleidl

Material Covered

Week 1 Parts of speech

Week 2 Tenses

Week 3 Electric currents and circuit

Week 4 Radio waves and vacuum tubes

Week 5 The future of computers, communication applications.
Induction

Week 6 -Electric generator

-Electric transformer

Week 7 Mid-term Exam

Induction
Week 8 -Self-induction
-Servomechanism
Week 9 Incandescent lamp.
Energy.

Week 10 -types of energy
-forms of energy

Week 11 Introduction to electron and electricity.

Week 12 Electricity and electronics

Week 13 The cathode ray tube

Week 14 Propagation

Week 15 Modulation

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

il o sl el
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
ol 5 pladl) jalas
Available in the
Library?
English in electrical engineering and electronics.
Required Texts The language of electrical and electronic engineering in English. Yes
Recommended Texts English for electrical engineering and computing. No
Websites https://www.askoxford.com/betterwriting/succesfulcv/application/?view=uk
Grading Scheme
Gl all i
Group Grade pal) Marks Definition
(%)
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good la s 80 - 89 Above average with some errors
(Ssuoc?els(: 0();“)“1) C - Good L 70 -79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50 -59 Work meets minimum criteria
Fail Group FX — Fail [CEVIEDNJRV:) T (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM

a,y.ub.m dalall (ha g C.:J.u



https://www.askoxford.com/betterwriting/succesfulcv/application/?view=uk

Module Information
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Module Title Arabic I | Module Delivery
Module Type Base Theory

O Lecture
Module Code NVU16 O Lab
ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 O Seminar
Module Level 1 Semester of Delivery | 2
Administering Department College Electronics Engineering
Module Leader ‘ Abdullah Mohammed Qader e-mail
Module Leader’s Acad. Title | Assistant Lecturer Module Leader’s Qualification | MSc
Module Tutor | e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date Feb. 01, 2025 Version Number | 1.0

Relation with other Modules
G AV sl all o) gall e A8M))

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
4L Y il simall 5 alail) il g gl jall 5oLl Calaa

Module Aims

. . G ¢ A yall Al Al 2ot 8 Rd jma (pe DUl Sty Sl Auati g Aall) ) jlea 3 3ad ) Bas gl a8 Caagd
Al )l zalall Calaal

Agsail) eUad¥1 (e AR Aalud) 3L Gaaadll o o lEY) e 50l (e agial

Module Learning Outcomes sl a8 QO ()5S of ad siall (g
L sa gl Al Sl Ao lua 8 @llh g ¢ Sl duigall agilin A 3uiadygal acl g alad ]




o) all salall alatll s i

Aagsall il L Ledds 655 (G oJad canl) LS ¢ il alldall e )
Ay aill se ) il Ty mana IS5 Jeall ) Ul iy

Mg JS Qa5 G s aledl) 5 Baan) Jaal) e allall ooty o

A peall YY) o JadY) oy gl S 4 el e g8l Ll (i

A0S 55l g 4l Jie dae Dl Culladl) oany e o il (e allal) oSaiy

Lewlasial

[NV I IR CR

Indicative Contents

tet e galiLY (s il Gy

ailedle 5 a5 ailedle 5 Jall e Caaill s ¢ Ay jad) Al b WIS Ll e ol s ¢ el agle ) Jae

Lals Y cil siad) eall and o Gopail) G g ¢ ddail) 5 dnan¥) Guilaall s 3o il 5 ¢ due @l 5 3aY) Gl e ) ciladle Sl ¢
Ada gy yall 5 Ak guusall Ul g ¢ Ul Sl g ¢ Ayl 5 Apusadtll J) e oyl
Learning and Teaching Strategies
plail] 5l il sl i
Strategies O Lea il dpapladll ol g2l laina¥) 5 Lga pi g 3aball (2 pe JBA (e el alail 46y 50 ¢ L)
A all 5l alell o gedall QL o 63 JDIA
Student Workload (SWL)
Ul jall Jaal
Structured SWL (h/sem) 13 Structured SWL (h/w) )
Jadll I3 QU alaiial) ol jall Jaal) e sand alldall alaiall sl all Jasll
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1
Juaill J3a Ll il e sl 52l Jaal) Lo paasf L aliinall el ) Jasll
Total SWL (h/sem) 50
Guaill A Ul SNl al) Jaal
Module Evaluation
Al all salall Ly
Time/N Rel tL i
fmerum Weight (Marks) Week Due elevait Leatnis
ber Outcome
Quizzes 2 25% (10) 3,10 LO #1, and 2
Formative Assignments 2 25% (10) 5,12 LO#1,6,and 3
assessment Class work 1 25% (10) 9 LO#4
Report 1 10% (10) 14 LO#5

Summative Midterm Exam 2 hr 10% (10) 7 LO#1 -4
assessment Final Exam 2hr 50% (50) 15 All




Total assessment | 100% (100 Marks) I

Delivery Plan (Weekly Syllabus)

@il e sl #leid)
Material Covered

Week 1 A el ARl sle

Week 2 em‘ el-ué‘\

Week 3 aledle 5 Jadll

Week 4 ailedle 5 Caall

Week 5 Ll ol e Y cledle

Week 6 Aol Gl eyl cildle

Week 7 Aan) dlasll

Week 8 Aladll dleall

Week 9 EAPEN |

Week 10 | il s o paall

Week 11 Eomall Gl jaall

Week 12 Glaiiall

Week 13 | duasll s aadll 3 jan

Week 14 | 4l 5 dpadll JI

Week 15 gUall g aliall / dda g yall 5 ds giaall (Ll

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
BEEOU PSP PN
Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Learning and Teaching Resources
ol g r,LdH laa
Available in the
Text .
Library?
Ol gibaas 5 alal) e ¢ daal gl 4830
Required Texts el e ol s e :;;fjit:i:if;ﬁ;ﬁ: Yes
Giie iallae < Rl g el e

Recommended Texts No

Websites




Grading Scheme

Gilayall labass
Group Grade el Marks Definition
(%)

A - Excellent Okl 90 - 100 Outstanding Performance

B - Very Good las s 80 - 89 Above average with some errors
(Sslz)c?elsg O?roup C - Good b 70-79 Sound work with notable errors

D - Satisfactory DIV 60 - 69 Fair but with major shortcomings

E - Sufficient SPTN 50-59 Work meets minimum criteria
Fail Group FX — Fail (Radlaall 28y ol (45-49) More work required but credit awarded
0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
sl ) Bl Ciia g Zasal

Module Information
sl all 3alall e glaa

Module Title Engineering Analysis I | Module Delivery
Module Type Basic Theory
O Lecture
Module Code NVEE208 O Lab
ECTS Credits 5 Tutorial
O Practical
SWL (hr/sem) 125 [ Seminar
Module Level 2 Semester of Delivery | 3
Administering Department SCE College Electronics Engineering
Module Leader | Abdurahman Basil AYOUB e-mail abdulrahman.ayoub@uoninevah.edu.iq
Module Leader’s Acad. Title Asst. Lecturer Module Leader’s Qualification | MSc
Module Tutor | e-mail E-mail
Peer Reviewer Name Abdulallah I. e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number ‘ 1.0




Relation with other Modules
G AY) Al 5l o) gall me A8

Prerequisite module

NVEE207

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

1. Understanding Differential Equations — Learn methods for solving first and second-
order differential equations, including exact solutions and numerical approaches.
2. Laplace Transforms — Apply Laplace transforms to simplify and solve differential
Module Aims equati.ons, particularly in engineeriflg anq contrq systems: ' '
A ) 33 Cilaal 3. Matrix Theory — Develop proficiency in matrix operations, which are essential for
solving systems of equations and understanding linear transformations.
4. Multiple Integrals — Gain the ability to evaluate double and triple integrals.
5. Applied Problem-Solving — Use mathematical techniques in real-world applications,
such as robotics, physics, and engineering mechanics.
31. Solve Differential Equations — Apply methods for first and second-order differential
equations, including exact solutions and numerical techniques.
32. Use Laplace Transforms — Understand and apply Laplace transforms to simplify and
Module Learning solve differential equations, particularly in engineering contexts.
Outcomes 33. Apply Matrix Theory — Perform matrix operations and use them in solving systems of
equations and transformations.
Al all alall aladl) il 3 34. Evaluate Multiple Integrals — Compute double and triple integrals.
35. Apply Mathematical Concepts to Engineering — Use differential equations, Laplace

transforms, and matrix theory in real-world applications like robotics, control systems,
and physics.




Indicative Contents

Differential Equations (40)
e  Definition and classification of ordinary differential equations (ODEs)
e  First-order ODEs: Variable separable, homogeneous, linear, exact methods
e Second-order ODEs: Undetermined coefficients, variation of parameters
e Applications in engineering and physics
Laplace Transforms (35)
Definition and fundamental properties

Laplace transforms of elementary functions

Inverse Laplace transforms and their applications

AalILY) G sisdl) e Solving differential equations using Laplace transforms
Matrix Theory (25)
e  Basic operations: Addition, multiplication, inversion
e Determinants and eigenvalues
e Applications in linear systems and numerical analysis
Multiple Integrals (25)
e Double and triple integrals
e Applications in physics and engineering mechanics
Learning and Teaching Strategies
plail] 5l il sl i
Differential Equations
1. Classification First — Identify whether the equation is first-order,
second-order, linear, or nonlinear.
2. Choose the Right Method — Use separation of variables, integrating
factors, or exact equations for first-order problems.
3. For Second-Order Equations — Apply undetermined coefficients or
variation of parameters.
4. Laplace Transform Approach — Convert differential equations into
algebraic equations for easier manipulation.
Laplace Transforms
1. Use Transform Tables — Recognize common transforms to speed up
Strategics calculations.

2. Apply Properties — Utilize linearity, shifting, and convolution for
complex functions.

3. Inverse Laplace Transform — Convert back to the time domain using
partial fraction decomposition.

4. Engineering Applications — Solve control system equations efficiently.

Multiple Integrals

1. Iterated Integration — Break down double and triple integrals into
stepwise calculations.

2. Change of Variables — Use polar, cylindrical, or spherical coordinates
for simplification.

3. Numerical Methods — Apply Monte Carlo or Riemann sum
approximations when analytical solutions are difficult.




Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 43 Structured SWL (h/w) 3
Gl I3 Ul il o sal) Jasl Lo pansd lUall Jaiall gl Jal) Jaal

Unstructured SWL (h/sem) 77 Unstructured SWL (h/w) 5
Geaill IS Ul alaial) e asd 5l Jaal Lo sauad lUall Aliiiall e sl Jaal)

Total SWL (h/sem) 125

Jamill ODA Calldall IS ol 51 Jasl

Module Evaluation

@»\J.ﬂ\ 3alall ?:‘:‘SJ
Time/N Rel tL i
fmerum Weight (Marks) Week Due clevailt Learning
ber Outcome
Quizzes 2 20% (20) 5,11 LO#1,3 and 5
. Assignments 2 10% (10) 2,10 LO#1,2and 5
Formative Online
assessment . 1 5% (5) 7,9 LO#1
Assignments
Report 1 5% (5) 13 LO#3
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-3
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e g zleiall

Material Covered

Definition of Ordinary Differential Equations, First Order D. Egs. (Variable Separable, Homogeneous, Linear,

Week 1 Exact.) (Tutorial)

Week 2 Definition of Ordinary Differential Equations, First Order D. Egs. (Variable Separable, Homogeneous, Linear,
Exact.) (Tutorial)

Week 3 Definition of Ordinary Differential Equations, First Order D. Egs. (Variable Separable, Homogeneous, Linear,
Exact.) (Tutorial)

Week 4 Second Order Differential Equations(Undetermined coefficients, Variation of parameters.) (Tutorial)

Week 5 Second Order Differential Equations(Undetermined coefficients, Variation of parameters.) (Tutorial)

Week 6 Definition of Laplace Transform, Laplace Transform of Simple Functions. (Tutorial)

Week 7 Properties of Laplace Transform. (Tutorial)

Week 8 Mid-Exam

Week 9 Inverse Laplace Transform. (Tutorial)

Week 10 Applied Laplace Transform to Solve Differential Equations (Tutorial)

Week 11 Applied Laplace Transform to Solve Differential Equations (Tutorial)

Week 12 Matrix Theory Basic operations. (Tutorial)

Week 13 Matrix Theory Basic operations. (Tutorial)

Week 14 Multiple Integral — (Double Integrals)

Week 15 Changing the order of integration in double integrals

Week 16 Preparatory week before the final Exam

Learning and Teaching Resources
u.u:i‘).\ﬂ\} F‘J’—‘H )JLAAA




Available in the
Library?
Required Texts Advanced Engineering Mathematics: By Kreyszig 10™ edition, No
2011
Recommended Texts 2C(;ill(c)ulus: By Weir, Hass and Thomas Prentice Hall, 12 edition No

Websites https://www.coursera.org/
Delivery Plan (Weekly Lab. Syllabus)
siaall o sl Zleadll
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Grading Scheme
Gila Al labada
Group Grade paal) Marks Definition
(%)
A - Excellent Okl 90 - 100 Outstanding Performance
B - Very Good las 2 80 -89 Above average with some errors
(Ssuoc?elsg 0()}“)“1) C - Good L 70 -79 Sound work with notable errors
D - Satisfactory BEN 60 - 69 Fair but with major shortcomings
E - Sufficient PTN 50-59 Work meets minimum criteria
Fail Group FX — Fail (Batlaall 28) ol (45-49) More work required but credit awarded
0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM

Laal Al Balal) g g 7 3 g

Module Information
Lansl 0 33l e slaa




Module Title Signals and Systems I Module Delivery
Module Type Basic Theory

O Lecture
Module Code NVEE210 Lab
ECTS Credits 5 Tutorial

O Practical
SWL (hr/sem) 125 0 Seminar
Module Level 2 Semester of Delivery | 3
Administering Department SCE College Electronics EngineeringC
Module Leader | Ahmed Jameel Abdulqader e-mail ahmed.abdulqader@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification ‘ Ph.D.
Module Tutor | e-mail
Peer Reviewer Name Abulhameed Nabeel e-mail abdulhamed.hameed@uoninevah.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
G AV Al jall o) gal) pe A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
Joad Al 3alall Calaal

30. To introduce the fundamentals of signals and systems

31. To support applied modules in areas such as networks, electromagnetic fields
and control theory

32. To provide an introduction to the Laplace transform and the Z-transform as
tools for linear systems theory and analysis

33. To develop an awareness and understanding of the use of Fourier Transform,
Fourier Series, Convolution and Correlation techniques to the study of signals
and linear systems

34. To develop skills in the application of applied numeracy and algebraic
techniques

Module Learning
Outcomes

ol Hal) 3alall alasl) s j3a

36. Describe different types of signals and systems and discuss the limitations of
the Laplace transform in the context of engineering problems

37. Explain the implications of sampling signals and the basic theory of the Z-
transform. Also, be able to demonstrate an understanding of Fourier Series and
Fourier Transform techniques. Moreover, be able to demonstrate an
understanding of Convolution and Correlation techniques. Furthermore, be
able to explain and use the theorems associated with Fourier Transform
techniques

38. Be able to describe the use of Correlation and Convolution techniques to
analyze linear time invariant systems

39. Be able to use the Laplace transform in the analysis and characterization of
linear, time-invariant systems

40. Be able to compare and contrast the Laplace & Fourier transforms in an
engineering context

41. Be able to apply Fourier Transform techniques to describe the characteristics
of signals

Indicative Contents
Aol Y el ginal)

Indicative content includes the following.
Signals and Systems: [ 10 hrs]
Basic Definitions, Mathematical Models, Continuous- Time and Discrete-Time systems

Signal and System Characteristics and Models [ 20 hrs]
Basic Operations on Signals; Signal Characteristics; System Representations and Models;
System Characteristics

Continuous- Time Signals and Systems [ 30 hrs]
Time —Domain Representations of Continuous- Time Signals; Sinusoidal and Complex
Exponential Signals; Singularity Function Signals; Signal Energy and Power.

Time Domain Analysis of Continuous-Time Signals [ 20 hrs]
System Equation Solution; System Impulse Response; Zero-State Response of Linear; Time
Invariant System; The Superposition Integral; Continuous-Convolution and Properties.

Frequency-Domain Representation of Continuous- Time Signal [ 40 hrs]
Spectra and Bandwidth of Continuous- Time Signals; Fourier Series Representations of Signals;
Amplitude and Phase Spectra of Periodic signals;




Complex Fourier Series Representations of Signals; The Fourier Transform and Spectra of
aperiodic Energy Signals; The Fourier Transform and Spectra of Non energy signals.

Frequency-Domain Analysis of Continuous- Time System [ 20 hrs]
System Frequency Response; Frequency-Response Determination; Frequency Response of
Electric Circuits; Phase Delay and Group Delay; Bode Plots of Amplitude and Phase Responses.

Analysis of Continuous- Time System Using the Laplace Transform [ 10 hrs]
The Laplace Transform; Laplace Transform Evaluations and Theorems; Evaluations of Inverse
Laplace Transform; System Transfer Function; Frequency Response.

Learning and Teaching Strategies

el 5 alal) iln il i

Strategies

The main strategy that will be adopted in delivering this module is to encourage students’
participation in the exercises, while at the same time refining and expanding their critical thinking
skills. This will be achieved through classes, interactive tutorials and by considering type of
simple experiments involving some sampling activities that are interesting to the students.




Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl I3 Ul il o sal) Jasl Lo pansd lUall Jaiall gl Jal) Jaal

Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
Geaill IS Ul alaial) e asd 5l Jaal Lo sauad lUall Aliiiall e sl Jaal)

Total SWL (h/sem) 125

Jamill ODA Calldall IS ol 51 Jasl

Module Evaluation

Aaud ol salal) s
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,3,6
Formative Assignments 2 10% (10) 4,12 LO#1,2and3
assessment Lab 3 15% (15) Continuous All

Seminar 1 5% (10) 10 LO#2,4and 6
Summative Midterm Exam 1 hr 10% (10) 7 LO#1-3
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e s zleiall

Material Covered

Week 1 Introduction of signals and systems

Week 2 Signal and System Characteristics and Models

Week 3 Signal and System Characteristics and Models

Week 4 Continuous- Time Signals and Systems

Week 5 Continuous- Time Signals and Systems

Week 6 Time Domain Analysis of Continuous-Time Signals
Week 7 Mid-term Exam

Week 8 Time Domain Analysis of Continuous-Time Signals
Week 9 Time Domain Analysis of Continuous-Time Signals

Week 10 Frequency-Domain Analysis of Continuous- Time System

Week 11 Frequency-Domain Analysis of Continuous- Time System

Week 12 Frequency-Domain Analysis of Continuous- Time System

Week 13 Analysis of Continuous- Time System Using the Laplace Transform

Week 14 Analysis of Continuous- Time System Using the Laplace Transform

Week 15 Frequency Response of Electric Circuits

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

il e sl zlgial
Material Covered
Week 1 . . . .
e Lab 1: Generation of continuous time signals
Week 3
Lab 2: BASIC SIGNAL OPERATIONS
Week 4
Week 5
Lab 3: System properties
Week 6 M prop
Week 7
e Lab 4: Computation of Convolution
Week 8
Week® || b s: Fourier series coefficients calculat
: rier seri icien ion
Week 10 a ourier series coefficients calculations
Week 11
c¢ Lab 6: Fourier Transform Properties
Week 12
Week 13
L : Applicati |
Week 14 ab 7: Applications
Week 15 Lab 8: Applications II
Week 16
Learning and Teaching Resources
ua:\)ﬁ.m} ?Xx_:” )JLAA
Available in the
Text .
Library?
Required Texts Signals and Systems Edition 4.0 by Michael D. Adams Copyright No
Year: 2022
Signals and Systems primer with MATLAB by MATTHEW N. O.
R ded Text N
ecommended TeXS | SADIKU WARSAME H. ALI Copyright Year: 2016. ©
Websites https://www.coursera.org
Grading Scheme
. Mark
Group Grade el arks Definition
(%)
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good las da 80 - 89 Above average with some errors
(Ssuoccelsg 0()}”)“[) C - Good s 70 -79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Radlaall 2y ol (45-49) More work required but credit awarded
(0-49) F — Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
2\.\.»:\)33\ salall k_\\.A)Sa.A

Module Title Control I Module Delivery
Module Type Core Theory
Module Code NVEESC305 O Lecture
ECTS Credits 6 Lab
X Tutorial
SWL (hr/sem) 150 O Practical
O Seminar
Module Level 2 Semester of Delivery ‘ 3
Administering Department SCE College | EEC
Module Leader | Muhammed A. Ibrahim e-mail ouhammed.brbine yoninevab.edu.ig

Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification ‘ Ph.D.

Module Tutor e-mail E
Peer Reviewer Name Abdullah Tbrahim e-mail abdullah.abdullah@uoninevah.edu.ig
Abdullah
ientifi ittee A 1
Scientific Committee Approva 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY) Laasl 3 gall re A
Prerequisite module None Semester
Co-requisites module None Semester



mailto:muhammed.ibrahim@uoninevah.edu.iq
mailto:abdullah.abdullah@uoninevah.edu.iq

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Jaul Al saldd) Calaal

)

2)

3)

4)

)

6)

7)

8)

The aim of this course:

Develop a strong mathematical background:

a) Understand and apply fundamental mathematical concepts relevant to control
systems.

b) Acquire proficiency in algebra, calculus, and linear algebra necessary for
control system analysis.

Explore control system configurations:

a) Examine various control system architectures and their applications.

b) Understand the principles and characteristics of open loop and closed-loop
control systems.

Master block diagram reduction techniques:

a) Learn systematic methods to simplify complex block diagrams.

b) Apply reduction techniques to analyze and design control systems efficiently.

Understand signal flow graphs:

a) Gain proficiency in representing control systems using signal flow graphs.

b) Analyze and interpret the behavior of control systems through signal flow graph
analysis.

Analyze the time response of control systems:

a) Study the time-domain behavior of control systems.

b) Analyze and interpret transient and steady-state responses of control systems.

Investigate stability of control systems:

a) Understand the concept of stability in control systems.

b) Analyze stability using various techniques such as Routh-Hurwitz criterion.

Perform root locus analysis:

a) Learn the fundamentals of root locus analysis.

b) Apply root locus techniques to analyze the behavior and stability of control
systems.

Integrate theoretical concepts with practical applications:

a) Apply the acquired knowledge to practical control system problems.

b) Use simulation tools and software to implement and analyze control system
designs.

Module Learning
Outcomes

Aol pal) Balall aladl) Sl 3

1-

4-

Upon successful completion of the module on Control Systems Fundamentals and
Analysis, students will be able to:

Demonstrate a solid understanding of mathematical concepts relevant to control
systems, including Laplace transform, algebra, calculus, and linear algebra, and
apply them effectively in control system analysis.

Identify and explain various control system configurations, such as open-loop and
closed-loop systems, and evaluate their advantages and limitations in different
applications. Also, apply block diagram reduction techniques to simplify complex
control system diagrams and analyze the overall system behavior.

Construct and analyze signal flow graphs to represent and evaluate the behavior
of control systems. Also, analyze the time response of control systems, including
transient and steady-state responses, and interpret the results in terms of system
stability and performance.

Assess the stability of control systems using different methods, such as the Routh-
Hurwitz criterion, and determine the stability margins of the system.




5- Perform root locus analysis to analyze and design control systems, and understand
the impact of system parameters on stability and performance.

6- Apply theoretical concepts and analytical techniques to practical control system
problems. Furthermore, utilize simulation tools and software to implement and
analyze control system designs, and interpret simulation results to validate
theoretical predictions.

Indicative Contents
LaLla Y il siadl

1- Mathematical Background: [6 hrs]
a. Review of algebraic concepts and manipulations.
b. Calculus techniques relevant to control systems, such as differentiation and
integration.
c. Linear algebra and matrix operations in control system analysis.
2- Control System Configurations: [6 hrs]
a. Open loop and closed-loop control systems.
b. Feedback and feedforward control architectures.
c. Advantages and limitations of different control system configurations.
3- Block Diagram Reduction: [10 hrs]
a. Block diagram representation of control systems
b. Reduction techniques, including series, parallel, and feedback connections
c. Simplification methods for complex block diagrams
4- Signal Flow Graphs: [14hrs]
a. Representation of control systems using signal flow graphs.
b. Mason's gain formula for analyzing signal flow graphs.
c. Determination of overall transfer function from a signal flow graph.
5- Time Response: [14 hrs]
a. Analysis of transient and steady state responses of control systems.
b. Time-domain specifications, such as rise time, settling time, and overshoot.
c. Effects of system parameters on time response characteristics.
6- Stability of Control Systems: [10 hrs]
a. Concepts of stability and instability in control systems.
b. Routh-Hurwitz stability criterion.
7- Root Locus Analysis: [15 hrs]
a. Root locus plots and their interpretation.
b. Root locus design techniques for improving system performance and
stability.




Learning and Teaching Strategies

a5 bl Cilyn il i

1-Interactive Lectures:

e Incorporate interactive elements within lectures, such as asking questions,
conducting polls, or initiating discussions.

e Encourage students to actively participate by sharing their insights, answering
questions, and engaging in debates related to the lecture topics.

2- Problem-Based Learning:

e Present real-world control system problems and challenges that require
frequency response analysis.

e Divide students into groups and assign them specific problems to solve,
allowing them to apply the concepts learned and critically analyze different
approaches.

3- Case Studies and Examples:

e Provide case studies and examples that demonstrate the practical applications
of the response analysis.

e Encourage students to analyze and discuss these case studies, applying their

S critical thinkipg skills to identify the underlying control system challenges and
propose solutions.

4- Hands-on Experiments and Simulations:

e Conduct hands-on experiments or simulations using software tools (e.g.,
MATLAB/Simulink) to explore the system response analysis.

e Guide students through the process of setting up experiments, collecting data,
and analyzing the response characteristics.

5- Group Projects:

e Assign group projects that require students to analyze, and optimize control
systems.

e Encourage collaboration and critical thinking within the groups, promoting
discussions on design decisions, trade-offs, and system performance.

6- Problem-Solving Sessions:

e Conduct problem-solving sessions where students can bring their questions or
challenges related to the system response analysis.

e Guide students in analyzing the problems, identifying relevant concepts, and
developing systematic problem-solving strategies.

Student Workload (SWL)

A s yall Jaal

Structured SWL (h/sem) 77 Struc‘tured SWL (h/w) 5
Jeaill & alall a1zt a5l Jaal Lo gansd alllall alsiiall ol all Jaal
Unstructured SWL (h/sem) 7 Unstlzuctured SWL (h/w) 5
Juadl) JI& QU plill e gl 5 Jasl) L paud llall il e sl jall Jaal
Total SWL (h/sem) 150
Juadll JM LA ISl 5l Jasl




Module Evaluation

sl yal) 52l oy
Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome

Quizzes 2 10% (10) 5,10 LO#1,2,8and 9
Formative project 1 5% (5) 12 LO#3,4,6and 7
assessment Lab 3 15% (15) Continuous | All

H. W. 2 10%(10) Continuous | LO#1-9
Summative Midterm Exam 1 hr 10% (10) 7 LO#1-7
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@il e sl zleid)

Material Covered

Week 1 Introduction to Control Engineering. (Contents, definitions and basic concepts)
Week 2 | Mathematical Background (Laplace Transform, Partial Fraction Expansion and Inverse Laplace)
Control System Basics
Week 3 (Control System Configurations, Analysis and Design Objectives, Understanding the Transfer
Function (of SISO and MIMO) and the characteristic equation)
Block diagram reduction
Week 4 | (Typical Elements of Block Diagrams, Common topologies of reduction, Block Diagram Reduction
via Familiar Forms, Block Diagram Reduction via Moving Blocks to Create Familiar Forms).
Week 5 Signal flow graph (SFG)- Part 1 - Basic Elements of an SFG, SFG Algebra.
Week 6 Signal flow graph (SFG)- Part 2 - (Mason Gain Rule).
Week 7 | Signal flow graph (SFG)- Part 3 - (Finding the system’s transfer function using Mason rule)
Time response- Part 1
Week 8 | (time response of continuous-data systems, typical test signals for the time response, The unit-step
response and time-domain specifications)
Week 9 Time response- Part 2 . .
(Steady-State Error of Linear Continuous-Data Control Systems).
Week 10 Time re.sponse- Part 3 ) -
(Transient response of 1st order systems, 2" and higher order Systems)
Week 11 Stability of C(?ntrol S.y'stems' ' '
(Routh Hurwitz Stability Criterion, basic Routh table)
Week 12 Stability of gontrol Systems
(Routh special cases)
Week 13 Root Locus Analysis- Part 1 .
(Define a root locus, State the properties of a root locus)
Week 14 Root Locus Analysis- Part 2 .
(Root locus plot, General rules of constructing)
Week 15 Root Locus Analys1s—. Part 3
(Root locus plot refining)
Week 16 | Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
Al e ) mleial)

Material Covered

Week 1 Lab 1: LAB Introduction to the control engineering by Using Matlab Programming.

Week 2 Lab 2: LAB Study of finding the Transfer Function By Matlab Programming Part 1.

Week 3 Lab 3: LAB Study of finding the Transfer Function By Matlab Programming Part 2.

Week 4 Lab.4 Plot the pole-zero configuration in s-plane for the given transfer function using MATLAB.

Week 5 Lab 5: LAB Study of plotting the block diagram reduction By Matlab Programming.

Week 6 | Lab 6: LAB study of applying the Mason rule using Matlab Programming

Week 7 | Lab 7: LAB study of finding the transient response of 1% order system.

Week 8 Lab 8: LAB study of finding the transient response of 2™ order system.

Week 9

W ee;( 10 Lab 9,10: Determine the time response of the given system subjected to any arbitrary input
ee

Week 11

WZZk 12 Lab 11,12: LAB study of finding the steady state error.

Week 13
= Lab 13,14: Plotting of the root locus.

Week 14

Week 15 | Lab 15: Frequency Response Analysis

Learning and Teaching Resources
w:\)ﬂ\} (:L(ﬂ‘ ).JLAAA

Available in the
Text c
Library?
Required Texts Katsuhiko Ogata "Modern Control Engineering" 5th Edition yes
Recommended Texts B. Kuo, “Automatic Control System,” 2010, 9" edition No
Websites https://www.youtube.com/@MATLAB/playlists
Grading Scheme
Gila Al bl
G . Mark
roup Grade sl arks Definition
(%)
A - Excellent Dbsial 90 -100 Outstanding Performance
B - Very Good EENFEEN 80 - 89 Above average with some errors
Success Group -
(50 - 100) C - Good i 70 -79 Sound work with notable errors
D - Satisfactory Lo sl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Geallaall 28) il (45-49) More work required but credit awarded
0-49) F - Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.youtube.com/@MATLAB/playlists

MODULE DESCRIPTION FORM
Ll ) Balall Ciua g 3 g

Module Information
:L\.u\).ﬂ\ salall U_\\AJS’.A

Module Title Matlab Programming Module Delivery
Module Type Core Theory
Module Code NVEESC306 O Lecture
ECTS Credits 3 Lab

O Tutorial
SWL (hr/sem) 75 O Practical

O Seminar
Module Level 2 Semester of Delivery ‘ 3
Administering Department SCE College | Electronics EngineeringC
Module Leader ‘ Zeyad Tariq Shareef e-mail Zeyad.tariq@uoninevah.edu.iq
Module Leader’s Acad. Title Assistant Lecturer Module Leader’s Qualification ‘ MSc
Module Tutor ‘ None e-mail None
Peer Reviewer Name Abulhameed Nabeel | e-mail abdulhamed.hameed@uoninevah.edu.iq

ienti ittee A 1

ls)c;te:t'ﬁc Committee Approva 01/06/2023 Version Number | 1.0

Relation with other Modules
G AY) A 5l o gl e ZEDLal)

Prerequisite module NVEESC304 Semester 2

Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
45 )Y il sinall 5 aledll o2l g Al Hall Balall Calaal

35. To learn how to use/interact with Matlab GUI effectively and look for help
from inside the Matlab.

36. To learn how to create Matlab scripts and make/manipulate Matlab variables.
37. To understand Matlab plot.

38. To learn vector and matrix indexing.

Module Aims

. o 39. To learn how write efficient Matlab code, Vectorization.
Al all 3alall Calaal

40. To learn program flow control.

41. To learn Matlab user-defined functions.

42. To learn how read and write data to txt, excel, etc.
43. To learn cell arrays and structures.

44. To learn SIMULINK basics.

42. Undertake arithmetic on scalars, vectors and matrices.
43. Create 2D and 3D plots of mathematical functions and data.

Module Learning 44. Solve mechanical electrical engineering problems using Matlab scripts.
Outcomes
45. Write Matlab functions to solve engineering problems.
Bl sl ) s 2 46. Read and analyze data from in txt, xIs and other formats.

47. Use MATLAB and its SIMULINK tool for physical systems modelling and
simulation.

Indicative content includes the following: (hours for only SSWL)
Introduction to Matlab GUI, how to look for help in Matlab, Matlab scripts. [4hrs]
Making and manipulating variables. [4hrs]
Automatic initialization and vector indexing. [4hrs]
Matrix indexing. [4hrs]
Writing an efficient code, Vectorization. [4hrs]
Indicative Contents Introduction to Matlab plot. [4hrs]
Aald Y Gl sl Flow control: conditions and loops. [4hrs]
User-defined functions. [4hrs]
User-defined functions variable input and output arguments. [4hrs]
Global and persistent variables. [4hrs]
Read and write data to txt and excel files. [4hrs]
Cell arrays and structures. [4hrs]
Introduction to MATLAB GUI and SIMULINK. [8hrs]




Learning and Teaching Strategies

bl 5 alal) Cilins i

hands-on exercises and programming assignments throughout the course. This will
allow students to apply their knowledge, practice programming, and reinforce their
understanding of MATLAB.

Real-world examples to demonstrate how MATLAB can be used in practical
applications. This can help students connect theoretical concepts to real-world
scenarios and increase their motivation.

Interactive learning which Includes activities such as group discussions, case studies,

Strategies and problem-solving exercises that require students to actively engage with the
material.
providing feedback on student assignments and projects. Constructive feedback helps
students understand their strengths and areas for improvement, fostering their growth
and learning.
Sharing additional resources, such as online tutorials, textbooks, and MATLAB
documentation, to supplement the course material. This will allow students to explore
further on their own and deepen their understanding of MATLAB.

Student Workload (SWL)
Al ol 5l Jaal

Structured SWL (h/sem) 6 Structured SWL (h/w) 4

Gl J3A Ul aliiall o jall Jasll e saud calUall alsinall il 5l Jaal

Unstructured SWL (h/sem) 13 Unstructured SWL (h/w) )

daadll Joa lall alatiall ye ol ) Jasl) Lo sasl calldall alziiall e ol 5ol Jaall

Total SWL (h/sem) 75

Juaill J3a Galldall ISl 5 Jaal)

Module Evaluation

:gu\)ﬂ\ Balall e:a:as'i

Ti Rel L i
ime/Nu Weight (Marks) Week Due elevant Learning
mber Outcome

Quizzes 3 15% (10) 3,5,10 LO#1,2,3and 4
[ o Assignments 1 5% (10) 12 LO#1-5
assessment Lab sessions 3 15% (10) Continuous | LO # 1-6
Seminar 1 5% (10) 14 LO#1-6
Summative Midterm Exam 1 hour 10% (10) 7 LO#1-3
assessment Final Exam 2 hrs. 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
g kil =Y Zlgidl

Material Covered

Week 1 Introduction to MATLAB environment, how to look for help in Matlab, Matlab scripts.

Week 2 | Making and manipulating variables.

Week 3 | Automatic initialization and vector indexing.

Week 4 | Matrix indexing.

Week 5 | Writing an efficient code, Vectorization.

Week 6 | Introduction to Matlab plot.

Week 7 Mid-term Exam.

Week 8 | Flow control: conditions and loops.

Week 9 User-defined functions.

Week 10 | User-defined functions variable input and output arguments.

Week 11 | Global and persistent variables.

Week 12 | Read and write data to txt and excel files.

Week 13 | Cell arrays and structures.

Week 14 | Introduction to MATLAB GUI.

Week 15 | Introduction to MATLAB SIMULINK.

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Al e ) mleiall
Material Covered
Week 1 to o .
Week 3 MATLAB Built-in functions
Week 4 to . . L
Week 5 Manipulation matrices in MATLAB
Weelk 6 to Plottin,
Week 7 g
Week 8 to .
Week 9 User-Defined Functions and User-Controlled Input/Output
Week 10 to . . . .
Week 11 Logical Functions, Selection Structures and Repetition
Week 12 to .
Week 13 MATLAB GUI basics
Week 14 to .
Week 15 Use SIMULINK to model some basic systems
Week 16 | Preparatory week before the final Exam




Learning and Teaching Resources

U"‘:‘)ﬂb (Jaﬂ\ JJLAA

Text

Available in the
Library?

Required Texts

Holly Moore, “MATLAB for Engineers”, Pearson,

4™ Edition, 2015.

Introduction to Programming in MATLAB® by
Sourav Dey Danilo §éepanovié, Ankit Patel, Patrick

Ho.

Recommended Texts

e What Every Engineer Should Know About MATLAB
and Simulink by Adrian B. Biran, Moshe M.G.
Breiner.

e Stormy Attaway, “MATLAB: A practical Introduction
to Programming and Problem Solving”, Butterworth-
Heinemann, 3" Edition, 2013

e Steven T. Karis, “Introduction to Simulink with
Engineering Applications”, Orchard Publications, 3™
Edition, 2011

Websites https://www.mathworks.com/help/matlab/getting-started-with-matlab.html
Grading Scheme
Gila Al Ll
Group Grade paal) Marks Definition
(%)
A - Excellent Jhial 90 - 100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
(S;)cfelsg 0()}r0up C - Good 2 70 -79 Sound work with notable errors
D - Satisfactory Lo 5 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadleall a8) il (45-49) More work required but credit awarded
0-49 F — Fail al ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.

MODULE DESCRIPTION FORM

Aol Al BALaY) Ciua g Zasal

Module Information
Lansl 0 33l e slaa

Module Title

Analog Electronics I

Module Delivery




Module Type Basic Theory
O Lecture
Module Code NVEE212 Lab
ECTS Credits 6 Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level 2 Semester of Delivery | 3
Administering Department SCE College EEC
Module Leader ‘ Rafal Alshaker e-mail rafal.mahmod@uoninevah.edu.iq
Module Leader’s Acad. Title Assistant Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | e-mail
Peer Reviewer Name Nashwan Z. Hero e-mail Nashwan.hero@uoninevah.edu.iq

Scientific Committee Approval Date

01/06/2023

Version Number

| 1.0

Relation with other Modules
G AV Al ) o) gall pe A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
) 5okl Calaal

45. Be able to apply the proper biasing to insure operation in the active region.

46. Understand how to measure the important voltage levels of a BJT transistor
configuration and use them to determine whether the network is operating properly.

47. Be able to perform a load-line analysis of the most common BJT configurations.

48. Become familiar with the r e , hybrid, and hybrid © models for the BJT transistor.

49. Understand the effects of a source resistance and load resistor on the overall gain and
characteristics of an amplifier.

50. Become acquainted with the frequency response of a BJT amplifier.

51. Be able to find the Miller effect capacitance at the input and output of an amplifier due
to a feedback capacitor.

Module Learning
Outcomes

Fon) Al salall alatll sy

1. Understand the fundamental operation of BJT Transistors. Also, analyze BJT
characteristics and parameters.

2. Perform D.C. analysis for various biasing configurations.

3. Understand and model BJT behavior using small-signal models.

4. Conduct A.C. analysis for the common-emitter configuration, the common-
base configuration and common-collector (emitter-follower) configurations.

5. Analyze multistage amplifiers

6. Perform low-frequency analysis of amplifier circuits and analyze high-
frequency response of amplifier circuits.

Indicative Contents
ala Y iy giadl)

Indicative content includes the following.

TRANSISTOR CONSTRUCTION, transistor operation, common-base configuration
common-emitter configuration, The common-collector configuration. [15 hrs]

operating point:, The circuit, The emitter-bias, The voltage-divider bias configuration, collector
feedback configuration, miscellaneous bias configuration and emitter-follower configuration.
[15 hrs]

AMPLIFICATION IN THE AC DOMAIN:

The equivalent circuit for the common-emitter configuration, common-base equivalent circuit
and common-collector configuration. [15 hrs]

LOW-FREQUENCY ANALYSIS—BODE PLOT, impact of the Rl, RS, Ci, CE and Co on the
low-frequency response. [15 hrs]

HIGH-FREQUENCY ANALYSIS—BODE PLOT, impact of the Rl, RS, Cbe, Cce, Cbc and
the Miller capacitance CMi on the high-frequency response. [15 hrs]

Learning and Teaching Strategies

palel 5 alal) iln il i

Strategies

Type something like: The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials and by
considering type of simple experiments involving some sampling activities that are interesting to
the students.

Student Workload (SWL)
Gallall )5 Jaal

Structured SWL (h/sem)

77 Structured SWL (h/w) 5




Juadll JA QU alaiial) ol jal) Jasl) Lie sad iUl pliiall ol jall Jasll

Unstructured SWL (h/sem) Unstructured SWL (h/w)

Suaill I8 Ll aliiiall e (ol al) Jaal 73 L paaf Ul plasiall el jall Jaal) >
Total SWL (h/sem) 150
Juadl) J3a Ul IS sl 5al) Jaal
Module Evaluation
Sl ) Balal)
Time/N Rel tL i
tme Weight (Marks) Week Due | . cvantLearning
umber Outcome
Quizzes 2 10% (10) 6, 10 LO#2and 4
Formative Assignments 2 10% (10) Continuous LO#1-6
assessment Lab 2 10% (10) Continuous LO#1-6
Online Assignment 2 10% (10) Continuous LO#1-6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-3
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
shil e an) zlaall
Material Covered
Week 1 Introduction — BJT Transistor
Week 2 Transistor Characteristics and Parameters
Week 3 D.C analysis of fixed-bias configuration
Week 4 D.C analysis of emitter-bias configuration
Week 5 D.C analysis of voltage-divider -bias configuration and emitter-follower configuration.

Week 6 D.C analysis of collector feedback -bias configuration

Week 7 BJT Transistor Modeling

Week 8 A.C analysis for the common-emitter configuration

Week 9 A.C analysis for the common-base configuration

Week 10 A.C analysis for the common-collector configuration

Week 11 Multistage Amplifiers

Week 12 LOW-FREQUENCY ANALYSIS for critical points frequency

Week 13 LOW-FREQUENCY ANALYSIS for critical points frequency

Week 14 HIGH-FREQUENCY ANALYSIS for critical points frequency

Week 15 HIGH-FREQUENCY ANALYSIS for critical points frequency

Week 16 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
Sitall e s zlgial)

Week Material Covered

Week 1 Lab 1: Input and output characteristics




Week 2
Week 3
¢ Lab 2: D.C load line and Q-point
Week 4
Week 5
W:Zk 6 Lab 3: common-emitter Amplifier
Week 7
b Lab 4: common- base Amplifier
Week 8
Week 9
e Lab 5: common- collector Amplifier
Week 10
Week 11
W:Zk 2 Lab 6: Two stage amplifier
Week 13
Week 14 Lab 7: Frequency Response
Week 15| p t k before the final E
reparator, r inal Exam
Weoek 16 eparatory week before the final Exa
Learning and Teaching Resources
u.u..j)ﬂ“s (Ja_"\” ‘)AL.AA
Text Available in
the Library?
Required Texts Electronic Devices and Circuit Theory, Eleventh Edition Robert L. Boylestad Yes
1 Louis Nashelsky Electronic-devices-9-th-edition-thomas-floyd
Hughes, E. et al. (2008) Electrical and Electronic Technology, 10th Edn.,
Recommended Texts No

Prentice-Hall.

Websites https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
Grading Scheme
Gilayall lalass
Group Grade Dpasil) Marks Definition
(%)
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good lan da 80 - 89 Above average with some errors
(Ssuoc?elsg 0()}“)“1) C - Good s 70 -79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50 -59 Work meets minimum criteria
Fail Group FX — Fail (allaall 28) ol (45-49) More work required but credit awarded
0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
:ﬂ:\u\‘)ﬂ\ 3Ll ul.njl’.n

Module Title Crimes of the Baath regime in Iraq Module Delivery
Module Type Basic Theory

O Lecture
Module Code NVU13 O Lab
ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 O Seminar
Module Level 2 Semester of Delivery ‘ 3
Administering Department SEC College EE
Module Leader | e-mail
Module Leader’s Acad. Title Module Leader’s Qualification |
Module Tutor | e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date Sep. 01, 2024 Version Number ‘ 1.0

Relation with other Modules
G AV Al jall o) gal) pe 8D

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Ll Y1 by sinall 5 alail) oeilis gl jall alall Calaal

Module Objectives
oAl galal) Calaa

Calisie (pa s Byl canl) elil 3o Janial) 5 L) Caml L) A a3 jadl (e B gamne o g DY) 5 oyl
Aaall (3 siall avan Al 5 dakast) o2gd Jabucil) 5 allal) QIS ppan (b ) Al o g (il 5 g3LLY <l <)
Aulpall

Module Learning
Outcomes

o) Al salall alaill s i

Al adl o sefa (Sl 5 481 jall Aplial) daSadl) () 58 385 Cend) Q) o o lldall o jei -]
Al 5 mlhadll Calall o g5 A (e Lgaliddl

A gall ) el o) il e o jpaill 5 2 jall Al e Cajaill D

Al Aasaall (a3 paball el ) al e caaill 3

Lo lain¥) s dapdil) 2 jall o o il 4

Landill La 31 5 Al 230 jadl ) e Ca el -5

DoAY e ALY (g 8l g el e 5 Gl (3 sia SISLell ) sea o i il -6

Indicative Contents
Lali Y @il siaal)

by Al i ]
Ao Laia Y5 dpuadil o) jadl 5 40 5l 23 el Alld 3 Ly clge) il s Ay all asede O
S s b il ya ) plall it o
) ol it ail 2
Al oyl g8 S pall (g i) Uil i o
A Sl 5 A ) CSLEBYL Alaiall sl ) 5 o
il il allg i el 3
JURREFTICT E TP
ol i yad s e lat a5 Gl i Loy il i padl o
Aslaal) i) 4
L il e ) Cieadl el il Ayl 5ol Jm Jdlis o
el Slaad g daelaall
il s Lelaia¥) <l 5
oA Caiaty sl 5 el padi cpainall s See BT o

Learning and Teaching Strategies

aalail 5 abeil bl ind

Strategies

), ) gall g ol Gy ke

i) o sehall Jashaks adall Fpni) i -]
A Coanll adeil) dpagl il -2
Cilaallal) Al auladl) adil il -3




Student Workload (SWL)
Gl sl Jaal

Structured SWL (h/sem) 13 Structured SWL (h/w) )
Gl I3 Ul il o sal) Jasl Lo yaud CalUall liiiall ol ) Jaal

Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) |
Geaill IS Ul alaial) y asd 5l Jaal Lo yausd lUall dsiiall e sl 5l Jaal)

Total SWL (h/sem)

Jumill ODA alldall ISH ol 5 Jesl 50
Module Evaluation
Aaud all salal) s
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 4 20% (20) 5and 10 LO#1,5and 6
Formative Assignments 2 10% (10) 2 and 12 LO#1,2and 4
assessment Projects / Lab. 0 0% (0)
Report 1 10% (10) 13 LO#2,4and 5
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

kil e ) #leid)
Material Covered

Week 1 el Apitial) AaSaall e 3 jalaall &l ) Al / &3] gall 23l adl g g3l / &30 sl aLudl dag jaldl Cay y23 / Lgaladl 5 3l o geda

Week 2 el adl Sl / Al Ll )

Week 3 eainall 3 Sue / Aelaia¥) &l jall

pall ga  Sad) aUasl) a8

Week 4 < mL:,J‘-T:i\;&\ iy L«j

Week 5 ol 2Uail 4y Sunll sl ASLEY) il ) 8 amy

Week 6 OaiaW g sl Sl

Week 7 Sl Gl GUail Al 2 jall

Week 8 ALY ladil g Sl g o pall & hal)

Week 9 d)ﬂjj‘:;” :::
Week 10 oSl Caatia ladial
Week 11 bl Cay jal
Week 12 doelaall el a3l e
Week 13 Agelaall sal¥) e Cilaal
Week 14 Ao leall 3aLY) pEal el oyl
Week 15 delall HEA A8l s

Learning and Teaching Resources
i) g ?L_’sﬂ bas
Text Available in the Library?

Required Texts ) sl i e (ol po e, Senall Qs A e No

8




Recommended
Texts

https://foulabook.com/ar/books/%D9%85%D8%B3%D8%B1%D8%AD%D9%8 A%D8%A7%D8%

Websites AA/%D8%AT7%D9%84%D8%A3%D8%AF%D8%AS-
%D8%A7%D9%84%D8%B9%D8%A7%D9%84%D9%85%D9%8 A
Grading Scheme
Gila Al s
Group Grade el Marks % Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good lax 2 80 - 89 Above average with some errors
(Ssu chels; Oc);roup C - Good b 70 -79 Sound work with notable errors
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail [CEVE N JRV:) JET (45-49) More work required but credit awarded
(0-49) F — Fail Cl (0-44) Considerable amount of work required
MODULE DESCRIPTION FORM
) pall B2Lal) i 3
Module Information
Lol 30l e glaa
Module Title Crimes of the Baath regime in Iraq Module Delivery
Module Type Basic Theory
O Lecture
Module Code NVU13 O Lab
ECTS Credits 2 O Tutorial
O Practical
SWL (hr/sem) 50 O Seminar
Module Level 2 Semester of Delivery | 3
Administering Department SEC College EE
Module Leader | e-mail
Module Leader’s Acad. Title Module Leader’s Qualification |
Module Tutor ‘ e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date Sep. 01, 2024 Version Number | 1.0

Relation with other Modules
G A dgasl all o) gall e A8DMa))

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Ll Y1 by sinall 5 alail) oeilis gl jall alall Calaal

Module Objectives
oAl galal) Calaa

Calisie (pa s Byl canl) elil 3o Janial) 5 L) Caml L) A a3 jadl (e B gamne o g DY) 5 oyl
Aaall (3 siall avan Al 5 dakast) o2gd Jabucil) 5 allal) QIS ppan (b ) Al o g (il 5 g3LLY <l <)
Aulpall

Module Learning
Outcomes

o) Al salall alaill s i

Al adl o sefe (Sl 5 480 jall Aplial) daSadl () 58 (385 Cend) Q) a o llall b i -7
Al 5 mlhadll Calall o g5 A (e Lgaliddl

A gl 230 jall o gl e o paill 5 200 jall ALl e o jaill -8

Alial) LaSaall (a3 jaball el el e capill -9

Lo laia¥) s dandil) 2 jall e o il 110

Fansiil) La 51 5 Akl 251yl ) e o petll -1

DoAY e ALY (g 8l g el e 5 Gl (3 s SISl ) saa o il 112

Indicative Contents
Lali Y @il siaal)

Ly p Y 6
Ao Laia Y5 dpuadil o) jadl 5 40 5l 23 el Alld 3 Ly clge) il s Ay all asede O
S s o o a Ul el G o
) U Ciad ail a7
Al oyl g8 S pall (g i) Uil i o
A Sl 5 A ) CSLEBYL Alaiall sl ) 5 o
il il allg sl ad i 8
JURREFTICT E TP
ol i a3 ol o jall ) s i Les i) sl
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L) e 3 il s Laad) ially Ayl ol Jpm alis
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Learning and Teaching Strategies
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Strategies
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Student Workload (SWL)
Gl sl Jaal

Structured SWL (h/sem) 13 Structured SWL (h/w) )
Gl I3 Ul il o sal) Jasl Lo yaud CalUall liiiall ol ) Jaal

Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) |
Geaill IS Ul alaial) y asd 5l Jaal Lo yausd lUall dsiiall e sl 5l Jaal)

Total SWL (h/sem)

Jumill ODA alldall ISH ol 5 Jesl 50
Module Evaluation
L) 5ol g
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 4 20% (20) 5and 10 LO#1,5and 6
Formative Assignments 2 10% (10) 2 and 12 LO#1,2and 4
assessment Projects / Lab. 0 0% (0)
Report 1 10% (10) 13 LO#2,4and 5
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o sl zleidl
Material Covered

Week 1 el Apitial) AaSaall e 3 jalaall &l ) Al / &3] gall 23l adl g g3l / &30 sl aLudl dag jaldl Cay y23 / Lgaladl 5 3l o geda

Week 2 el adl Sl / Al L )

Week 3 eainall 3 Sue / deldial¥) &l jall

el (e Sl aUail) Cad

Week 4 < u“:’:"‘:i‘;‘ e L::;

Week 5 ol aUail 4y Sunll sl ASLEY) il ) 8 amy

Week 6 OaiaW g sl Sl

Week 7 Sl Gl QUail ) 2 el

Week 8 ALl ladil g Al g (ol & hall

Week 9 dﬂj;;” :::
Week 10 oSl Caatia (latial
Week 11 bl Cay jas
Week 12 doelaall laall a3l ja
Week 13 Agelaall 2aLY) ilia Cilaal
Week 14 Ao leall 32V plEal el o)
Week 15 delall HE A8l s

Learning and Teaching Resources
i) g ?L_’sﬂ bas
Text Available in the Library?

Required Texts 31550 i e (ol )2 ) e, Camll 0 3l No
Recommended
Texts




https://foulabook.com/ar/books/%D9%85%D8%B3%D8%B1%D8%AD%D9%8 A%D8%A7%D8%

Websites AA/%D8%AT7%D9%84%D8%A3%D8%AF%D8%AS-
%D8%A7%D9%84%D8%B9%D8%A7%D9%84%D9%85%D9%8 A
Grading Scheme
Group Grade gl Marks % | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
S G B - Very Good las s 80 - 89 Above average with some errors
( Su Occels; 0) roup C - Good 2 70-79 Sound work with notable errors
D - Satisfactory b sie 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50-59 Work meets minimum criteria
Fail Group FX — Fail (Blladll a8) (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required
MODULE DESCRIPTION FORM
Al Al BALal) Chia g C.:J.u
Module Information
4_\.»1\)33\ 3alall Q\.A}Lt.q
Module Title Engineering Analysis 11 Module Delivery
Module Type Basic X Theory
Module Code NVEE209 [ Lecture
ECTS Credits 5 00 Lab
X Tutorial
SWL (hr/sem) 125 LI Practical
O Seminar
Module Level 2 Semester of Delivery ‘ 4
Administering Department SCE College | Electronics Engineering
Module Leader ‘ Abdulrahman Basil AYOUB e-mail abdulrahman.ayoub@uoninevah.edu.iq
Module Leader’s Acad. Title ‘ Asst. Lecturer Module Leader’s Qualification ‘ MSc
Module Tutor ‘ Name (if available) e-mail E-mail
Peer Reviewer Name Abdulallah I. e-mail E-mail
Scientific Committee Approval
Date L 01/06/2023 Version Number | 1.0

Relation with other Modules
G AY) Laasl 5l ) sall re AN




Prerequisite module

NVEE208

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
45 )Y il sinall 5 aledll o2l g Al Hall Balall Calaal

Module Aims
Jau Al sald) Calaal

52. Develop Analytical Skills: Enhance your ability to solve differential equations,
both ordinary and partial, using various methods like power series, Frobenius
method, and special functions (e.g., Legendre and Bessel equations).

53. Master Multiple Integrals: Build proficiency in evaluating double and triple
integrals, including changing the order of integration and using polar
coordinates.

54. Understand Special Functions: Explore the properties and applications of
Legendre polynomials and Bessel functions in real-world scenarios.

55. Apply Mathematical Techniques: Use these methods to address practical
problems in robotics, control systems, and engineering mechanics.

56. Prepare for Advanced Topics: Lay a strong foundation for further studies in
numerical analysis, integral transforms, and advanced PDE:s.

Module Learning
Outcomes

Balall aladl) il j3a
Al

1. Solve Complex Differential Equations:

o Apply methods like power series, Frobenius method, and special functions
(Legendre and Bessel equations) to solve ordinary differential equations.

o Classify and solve partial differential equations using techniques like separation
of variables.

2. Evaluate Multiple Integrals:

o Compute double integrals in polar coordinates and change the order of integration
for complex regions.

o Apply these techniques in physics and engineering contexts.
3. Understand Special Functions:

o Explore the properties and applications of Legendre polynomials and Bessel
functions in real-world scenarios.

4. Apply Mathematical Techniques:

o Use these methods to address practical problems in robotics, control systems, and
engineering mechanics.

5. Develop Analytical Reasoning:

o Enhance problem-solving skills and logical reasoning through structured
approaches to mathematical challenges.

Indicative
Contents
4als Y @l giaall

1. Multiple Integrals
e Double integrals in Cartesian and polar coordinates.

¢ Changing the order of integration for complex regions.
e Applications in physics and engineering, such as calculating areas and volumes.

2. Power Series Solutions




e Solving differential equations using power series expansions.
e Radius and interval of convergence.
e Applications in approximating solutions for equations with variable coefficients.

3. Frobenius Method
¢ Solving differential equations near singular points.

e Recurrence relations for coefficients.
e Applications in engineering and physics.

4. Special Functions
e Legendre’s equations and Legendre polynomials.

e Bessel’s equations and Bessel functions.
e Applications in spherical and cylindrical coordinate systems.

5. Partial Differential Equations (PDEs)
e (lassification of PDEs: elliptic, parabolic, and hyperbolic.

e Solving PDEs using separation of variables.

e Applications in heat transfer, wave propagation, and fluid dynamics.

Learning and Teaching Strategies

aslal 5 alal) ilinsi) sind

Strategies

1. Multiple Integrals

e Visualize the Region: Sketch the region of integration to understand the limits and

simplify the setup.

¢ Change Coordinates: Use polar, cylindrical, or spherical coordinates for symmetry or

complex regions.

e Practice Changing Order: Work on problems that require changing the order of

integration to build intuition.

2. Power Series Solutions

e Understand Convergence: Familiarize yourself with the radius and interval of

convergence for series solutions.

e Work Through Recurrence Relations: Practice deriving and solving recurrence

relations for coefficients.

e Start with Simple Examples: Begin with straightforward differential equations to

build confidence.

3. Frobenius Method
o Identify Singular Points: Learn to classify singular points as regular or irregular.

e Master Recurrence Relations: Focus on solving the relations that arise from the

Frobenius method.




e Compare with Power Series: Understand how Frobenius extends the power series
method.

4. Special Functions (Legendre and Bessel Equations)
e Study Properties: Learn the orthogonality and recurrence relations of Legendre
polynomials and Bessel functions.

o Explore Applications: Apply these functions to problems in physics, such as wave
equations and heat conduction.

e Use Graphical Tools: Visualize these functions to understand their behavior.

5. Partial Differential Equations (PDEs)
e Classify PDEs: Practice identifying PDEs as elliptic, parabolic, or hyperbolic.

e Separation of Variables: Solve problems step-by-step using this technique.

¢ Boundary Conditions: Pay attention to initial and boundary conditions, as they guide
the solution.

General Tips
e  Work on Examples: Solve a variety of problems to reinforce concepts.

o Use Resources: Refer to textbooks, online tutorials, and lecture notes for additional
practice.

¢ Collaborate: Discuss problems with peers or instructors to gain new insights.
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Module Evaluation
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Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome
Quizzes 3 10% (10) 3,9,13 LO#
Formative Assignments 2 10% (10) 2,8 LO#
assessment Seminar 1 10% (10) Continuous
Report 1 10% (10) 11 LO#
Summative Midterm Exam 2 hr 10% (10) 7 LO#
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
¢ ol = ) Zlgiall
Material Covered
Week 1 Double Integrals in Polar Coordinates
Week 2 | Multiple Integral — (Triple Integral)
Week 3 Solution of differential equation by power series
Week 4 Solution of differential equation by power series
Week 5 | Solution of differential equation by FROBENIUS method
Week 6 | Solution of differential equation by FROBENIUS method
Week 7 | Solution of differential equation by LEGENDRE'S equation
Week 8 | Mid-exam
Week 9 | Solution of differential equation by LEGENDRE'S equation
Week 10 | Solution of differential equation by BESSEL'S equations
Week 11 | Solution of differential equation by BESSEL'S equations
Week 12 | Partial differential equation (Classification of PDEs)
Week 13 | Solving PDEs by (Separation of Variables Technique)
Week 14 | Solving PDEs by (Separation of Variables Technique)
Week 15 | Review Lecture
Week 16 | Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
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Material Covered

Week 1 Rank, Eigen values, Eigenvectors. (Tutorial)

Week 2 Cayley-Hamilton Theorem. (Tutorial)

Definition of double integral (Integration Limits are Constants, Integration Limits are Variables,

Week 3 . . .
ce Reversing the order of Integration). (Tutorial)

Definition of double integral (Integration Limits are Constants, Integration Limits are Variables,

Week 4
e Reversing the order of Integration). (Tutorial)

Week 5 Change to Polar Coordinates (Tutorial)

Week 6 | Triple Integrals (Tutorial)

Week 7 | Surface Area (Tutorial)

Learning and Teaching Resources
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Text Available in the
Library?
Required Texts
Recommended Texts
Websites
Grading Scheme
. Mark
Group Grade paail) arks Definition
(o)
A - Excellent Jhial 90 - 100 Outstanding Performance
S G B - Very Good las s 80 -89 Above average with some errors
( Su Occels; 0) roup C - Good b 70 -79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadbeall a8) il (45-49) More work required but credit awarded
0-49) F - Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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Module Title Control I | Module Delivery
Module Type Core Theory
Module Cod NVEESC309 M Lecture
odule Code NVEESC309 Lab
ECTS Credits 5 Tutorial
S } » [ Practical
WL (h

(hr/sem) — 0 Seminar
Module Level 2 Semester of Delivery ‘ 4
Administering Department SCE College EEC
Module Leader | Ali Khaleel Mahmood e-mail ali.mahmood@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | e-mail

Abdullah Ibrahi . .
Peer Reviewer Name than fhraim e-mail abdullah.abdullah@uoninevah.edu.iq
Abdullah
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
G A dgasl all o) gall pe A83M))

Prerequisite module NVEESC305 Semester 3
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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The aim of this course is to give the students the ability to analyze any control system by using
different methods. This includes the analyses of the transient response, steady state response and
most importantly the stability. In addition, they will have the ability to represent systems using
different methods such as the transfer function and state space then choose the most related one.
By the end of this course, students will be able to make full analysis for control systems and be
ready for the design of the control systems in the next year.

Module Learning
Outcomes
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48.

49.
50.

51.

52.
53.

Recognize the principles of Analog control system analysis. Also, list the various
terms associated with frequency response.

Summarize what is meant by frequency response analysis.

Discuss the reaction and involvement of gain and phase shift in frequency response
analysis. Add to that study the methods used to describe the frequency response.
Define the Bode plot, its analysis, rules, and sketching steps and discuss the Bode plot
Tabulation method and its plotting steps.

Discuss the Bode plot Analytical method and its plotting steps.

Discuss the Frequency domain specifications and explain the stability criteria, find the
gain margin, and phase margin.

Indicative Contents
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Indicative content includes the following.
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Introduction to Control Systems and Frequency Response [12 hrs]

Overview of control systems and their importance.

Introduction to frequency response analysis and its relevance.

Basic concepts of transfer functions and Laplace transforms.

Frequency Response Characteristics. [12 hrs]

Magnitude response: gain, resonant frequencies and bandwidth.

Phase response: phase shift, phase margin, phase crossover frequency.
Gain/Phase margins: definition, significance, interpretation.

Bode plots [18 hrs]

Introduction to Bode plots as a graphical representation of frequency response.
Construction of Bode plots from transfer functions.

Interpreting Bode plots for gain, phase, and stability analysis.

Frequency Response Analysis Techniques [16 hrs]

Analytical methods: evaluating frequency response using algebraic
manipulation.

Numerical methods: using MATLAB for frequency response analysis.
Experimental methods: measuring frequency response using experimental
setupsStability Analysis using Frequency Response

Stability Analysis using Frequency Response [16 hrs]

Stability criteria based on frequency response: gain and phase margins,
stability bounds

Relationship between frequency response and stability analysis.




Learning and Teaching Strategies

abail 5 abeil il ind

Strategies

Interactive Lectures:

Incorporate interactive elements within lectures, such as asking questions,
conducting polls, or initiating discussions.

Encourage students to actively participate by sharing their insights, answering
questions, and engaging in debates related to the lecture topics.
Problem-Based Learning:

Present real-world control system problems and challenges that require
frequency response analysis.

Divide students into groups and assign them specific problems to solve,
allowing them to apply the concepts learned and critically analyze different
approaches.

Case Studies and Examples:

Provide case studies and examples that demonstrate the practical applications
of frequency response analysis.

Encourage students to analyze and discuss these case studies, applying their
critical thinking skills to identify the underlying control system challenges and
propose solutions.

Hands-on Experiments and Simulations:

Conduct hands-on experiments or simulations using software tools (e.g.,
MATLAB/Simulink) to explore frequency response analysis.

Guide students through the process of setting up experiments, collecting data,
and analyzing the frequency response characteristics.

Group Projects:

Assign group projects that require students to analyze, and optimize control
systems using frequency response techniques.

Encourage collaboration and critical thinking within the groups, promoting
discussions on design decisions, trade-offs, and system performance.
Problem-Solving Sessions:

Conduct problem-solving sessions where students can bring their questions or
challenges related to frequency response analysis.

Guide students in analyzing the problems, identifying relevant concepts, and
developing systematic problem-solving strategies.
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Module Evaluation
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Time/N Rel tL i
fmerum Weight (Marks) Week Due clevailt Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,and 6
Formative Assignments 2 10% (10) 2,12 LO#2,and 4
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#3,5and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e s zleiall

Material Covered

Week 1 Introduction of Frequency Response.

Week 2 Review about some basic skills [(Trigonometry& Sinusoidal), Lows of Logarithms, Log-log and log-linear
(semi log) scales.

Week 3 Introduction to Bode Plot.

Week 4 Bode analysis.

Week 5 Rules and steps of sketching Bode plot.

Week 6 Bode plot using Tabulation method- Part 1

Week 7 Bode plot using Tabulation method- Part 2

Week 8 Bode plot using Tabulation method- Part 3

Week 9 Bode plot using Analytical method- Part 1

Week 10 Bode plot using Analytical method- Part 2

Week 11 Bode plot using Analytical method- Part 3

Week 12 Frequency domain specifications.

Week 13 Frequency response stability.

Week 14 Finding the gain margin and phase margin from the system’s transfer function.

Week 15 Finding the gain margin and phase margin from the plot of the Bode.

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
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Material Covered

Week 1 Lab 1: LAB Introduction to frequency response by Using Matlab Programming.

Week 2 Lab 2: LAB Study of finding the log values By Matlab Programming.

Week 3 Lab 3: LAB Study of plotting the Bode plot By Matlab Programming.

Week 4 Lab 4: LAB study of finding Bode plot for different systems using Matlab Programming

Week 5 Lab 5: Tutorial

Week 6 Lab 6: LAB study of finding Gain Margin and Phase Margin using Matlab Programming

Week 7 Lab 7: Pre-test preparation.

Learning and Teaching Resources
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Available in the
Text .
Library?
Required Texts N. Nise “Control Systems Engineering”, 2011 6th edition. No
Recommended Texts B. Kuo, “Automatic Control System,” 2010, 9" edition No
Websites https://www.youtube.com/@MATLAB/playlists
Grading Scheme
Gila Al i
G . Mark
roup Grade il arks Definition
(%)
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
(Ssuoccelsg 0();“)“1) C - Good b 70 -79 Sound work with notable errors
D - Satisfactory b gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50-59 Work meets minimum criteria
Fail Group FX — Fail [CEVIEDNJRV:) T (45-49) More work required but credit awarded
0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.
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Module Title Control IT | Module Delivery
Module Type Core Theory
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Module Code NVEESC309 [ Lecture
Lab
ECTS Credits S Tutorial
SWL (hr/sem) 125 O Practical
0 Seminar
Module Level 2 Semester of Delivery | 4
Administering Department SCE College EEC
Module Leader ‘ Ali Khaleel Mahmood e-mail ali.mahmood@uoninevah.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | e-mail
Abdullah Ibrahi
Peer Reviewer Name utan fhralim e-mail abdullah.abdullah@uoninevah.edu.iq
Abdullah
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
AV Al all o) gall e A8M)
Prerequisite module NVEESC305 Semester 3
Co-requisites module Semester
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Module Aims
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The aim of this course is to give the students the ability to analyze any control system by using
different methods. This includes the analyses of the transient response, steady state response and
most importantly the stability. In addition, they will have the ability to represent systems using
different methods such as the transfer function and state space then choose the most related one.
By the end of this course, students will be able to make full analysis for control systems and be
ready for the design of the control systems in the next year.

Module Learning
Outcomes
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54.

55.
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57.

58.
59.

Recognize the principles of Analog control system analysis. Also, list the various
terms associated with frequency response.

Summarize what is meant by frequency response analysis.

Discuss the reaction and involvement of gain and phase shift in frequency response
analysis. Add to that study the methods used to describe the frequency response.
Define the Bode plot, its analysis, rules, and sketching steps and discuss the Bode plot
Tabulation method and its plotting steps.

Discuss the Bode plot Analytical method and its plotting steps.

Discuss the Frequency domain specifications and explain the stability criteria, find the
gain margin, and phase margin.

Indicative Contents
ol Y il giadl)

Indicative content includes the following.

6.
3

R/
0’0

®
0'0

7.

0‘0

X3

A

X3

8

o

X3

A

X3

8

O e,
A <

Introduction to Control Systems and Frequency Response [12 hrs]

Overview of control systems and their importance.

Introduction to frequency response analysis and its relevance.

Basic concepts of transfer functions and Laplace transforms.

Frequency Response Characteristics. [12 hrs]

Magnitude response: gain, resonant frequencies and bandwidth.

Phase response: phase shift, phase margin, phase crossover frequency.
Gain/Phase margins: definition, significance, interpretation.

Bode plots [18 hrs]

Introduction to Bode plots as a graphical representation of frequency response.
Construction of Bode plots from transfer functions.

Interpreting Bode plots for gain, phase, and stability analysis.

Frequency Response Analysis Techniques [16 hrs]

Analytical methods: evaluating frequency response using algebraic
manipulation.

Numerical methods: using MATLAB for frequency response analysis.
Experimental methods: measuring frequency response using experimental
setupsStability Analysis using Frequency Response

. Stability Analysis using Frequency Response [16 hrs]

Stability criteria based on frequency response: gain and phase margins,
stability bounds
Relationship between frequency response and stability analysis.
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13-

14-

15-

16-

17-

18-

Interactive Lectures:

Incorporate interactive elements within lectures, such as asking questions,
conducting polls, or initiating discussions.

Encourage students to actively participate by sharing their insights, answering
questions, and engaging in debates related to the lecture topics.
Problem-Based Learning:

Present real-world control system problems and challenges that require
frequency response analysis.

Divide students into groups and assign them specific problems to solve,
allowing them to apply the concepts learned and critically analyze different
approaches.

Case Studies and Examples:

Provide case studies and examples that demonstrate the practical applications
of frequency response analysis.

Encourage students to analyze and discuss these case studies, applying their
critical thinking skills to identify the underlying control system challenges and
propose solutions.

Hands-on Experiments and Simulations:

Conduct hands-on experiments or simulations using software tools (e.g.,
MATLAB/Simulink) to explore frequency response analysis.

Guide students through the process of setting up experiments, collecting data,
and analyzing the frequency response characteristics.

Group Projects:

Assign group projects that require students to analyze, and optimize control
systems using frequency response techniques.

Encourage collaboration and critical thinking within the groups, promoting
discussions on design decisions, trade-offs, and system performance.
Problem-Solving Sessions:

Conduct problem-solving sessions where students can bring their questions or
challenges related to frequency response analysis.

Guide students in analyzing the problems, identifying relevant concepts, and
developing systematic problem-solving strategies.
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Module Evaluation
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Time/N Rel tL i
fmerum Weight (Marks) Week Due clevailt Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,and 6
Formative Assignments 2 10% (10) 2,12 LO#2,and 4
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#3,5and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e s zleiall

Material Covered

Week 1 Introduction of Frequency Response.

Week 2 Review about some basic skills [(Trigonometry& Sinusoidal), Lows of Logarithms, Log-log and log-linear
(semi log) scales.

Week 3 Introduction to Bode Plot.

Week 4 Bode analysis.

Week 5 Rules and steps of sketching Bode plot.

Week 6 Bode plot using Tabulation method- Part 1

Week 7 Bode plot using Tabulation method- Part 2

Week 8 Bode plot using Tabulation method- Part 3

Week 9 Bode plot using Analytical method- Part 1

Week 10 Bode plot using Analytical method- Part 2

Week 11 Bode plot using Analytical method- Part 3

Week 12 Frequency domain specifications.

Week 13 Frequency response stability.

Week 14 Finding the gain margin and phase margin from the system’s transfer function.

Week 15 Finding the gain margin and phase margin from the plot of the Bode.

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
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Material Covered

Week 1 Lab 1: LAB Introduction to frequency response by Using Matlab Programming.

Week 2 Lab 2: LAB Study of finding the log values By Matlab Programming.

Week 3 Lab 3: LAB Study of plotting the Bode plot By Matlab Programming.

Week 4 Lab 4: LAB study of finding Bode plot for different systems using Matlab Programming

Week 5 Lab 5: Tutorial

Week 6 Lab 6: LAB study of finding Gain Margin and Phase Margin using Matlab Programming

Week 7 Lab 7: Pre-test preparation.

Learning and Teaching Resources
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Available in the
Text .
Library?
Required Texts N. Nise “Control Systems Engineering”, 2011 6th edition. No
Recommended Texts B. Kuo, “Automatic Control System,” 2010, 9" edition No
Websites https://www.youtube.com/@MATLAB/playlists
Grading Scheme
Gila Al i
G . Mark
roup Grade il arks Definition
(%)
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
(Ssuoccelsg 0();“)“1) C - Good b 70 -79 Sound work with notable errors
D - Satisfactory b gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50-59 Work meets minimum criteria
Fail Group FX — Fail [CEVIEDNJRV:) T (45-49) More work required but credit awarded
0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
Z\,y.abé.“ dalall (ha g C'U"‘
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Module Title Control IT | Module Delivery
Module Type Core Theory
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Module Code NVEESC309 [ Lecture
Lab
ECTS Credits S Tutorial
SWL (hr/sem) 125 O Practical
0 Seminar
Module Level 2 Semester of Delivery | 4
Administering Department SCE College EEC
Module Leader ‘ Ali Khaleel Mahmood e-mail ali.mahmood@uoninevah.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | e-mail
Abdullah Ibrahi
Peer Reviewer Name utan fhralim e-mail abdullah.abdullah@uoninevah.edu.iq
Abdullah
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
AV Al all o) gall e A8M)
Prerequisite module NVEESC305 Semester 3
Co-requisites module Semester
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Module Aims
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The aim of this course is to give the students the ability to analyze any control system by using
different methods. This includes the analyses of the transient response, steady state response and
most importantly the stability. In addition, they will have the ability to represent systems using
different methods such as the transfer function and state space then choose the most related one.
By the end of this course, students will be able to make full analysis for control systems and be
ready for the design of the control systems in the next year.

Module Learning
Outcomes

Tl 3alall el s jie

60.

61.
62.

63.

64.
65.

Recognize the principles of Analog control system analysis. Also, list the various
terms associated with frequency response.

Summarize what is meant by frequency response analysis.

Discuss the reaction and involvement of gain and phase shift in frequency response
analysis. Add to that study the methods used to describe the frequency response.
Define the Bode plot, its analysis, rules, and sketching steps and discuss the Bode plot
Tabulation method and its plotting steps.

Discuss the Bode plot Analytical method and its plotting steps.

Discuss the Frequency domain specifications and explain the stability criteria, find the
gain margin, and phase margin.

Indicative Contents
ol Y il giadl)

Indicative content includes the following.

11.

Introduction to Control Systems and Frequency Response [12 hrs]
Overview of control systems and their importance.

Introduction to frequency response analysis and its relevance.
Basic concepts of transfer functions and Laplace transforms.

. Frequency Response Characteristics. [12 hrs]

Magnitude response: gain, resonant frequencies and bandwidth.
Phase response: phase shift, phase margin, phase crossover frequency.
Gain/Phase margins: definition, significance, interpretation.

. Bode plots [18 hrs]

Introduction to Bode plots as a graphical representation of frequency response.
Construction of Bode plots from transfer functions.
Interpreting Bode plots for gain, phase, and stability analysis.

. Frequency Response Analysis Techniques [16 hrs]

Analytical methods: evaluating frequency response using algebraic
manipulation.

Numerical methods: using MATLAB for frequency response analysis.
Experimental methods: measuring frequency response using experimental
setupsStability Analysis using Frequency Response

. Stability Analysis using Frequency Response [16 hrs]

Stability criteria based on frequency response: gain and phase margins,
stability bounds
Relationship between frequency response and stability analysis.
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19- Interactive Lectures:

e Incorporate interactive elements within lectures, such as asking questions,
conducting polls, or initiating discussions.

e Encourage students to actively participate by sharing their insights, answering
questions, and engaging in debates related to the lecture topics.

20- Problem-Based Learning:

e Present real-world control system problems and challenges that require
frequency response analysis.

e Divide students into groups and assign them specific problems to solve,
allowing them to apply the concepts learned and critically analyze different
approaches.

21- Case Studies and Examples:

e Provide case studies and examples that demonstrate the practical applications
of frequency response analysis.

e Encourage students to analyze and discuss these case studies, applying their
critical thinking skills to identify the underlying control system challenges and

Strategies propose solutions.

22- Hands-on Experiments and Simulations:

e Conduct hands-on experiments or simulations using software tools (e.g.,
MATLAB/Simulink) to explore frequency response analysis.

e Guide students through the process of setting up experiments, collecting data,
and analyzing the frequency response characteristics.

23- Group Projects:

e Assign group projects that require students to analyze, and optimize control
systems using frequency response techniques.

e Encourage collaboration and critical thinking within the groups, promoting
discussions on design decisions, trade-offs, and system performance.

24

e Conduct problem-solving sessions where students can bring their questions or
challenges related to frequency response analysis.

Problem-Solving Sessions:

e Guide students in analyzing the problems, identifying relevant concepts, and
developing systematic problem-solving strategies.
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Module Evaluation
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Time/N Rel tL i
fmerum Weight (Marks) Week Due clevailt Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,and 6
Formative Assignments 2 10% (10) 2,12 LO#2,and 4
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#3,5and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e s zleiall

Material Covered

Week 1 Introduction of Frequency Response.

Week 2 Review about some basic skills [(Trigonometry& Sinusoidal), Lows of Logarithms, Log-log and log-linear
(semi log) scales.

Week 3 Introduction to Bode Plot.

Week 4 Bode analysis.

Week 5 Rules and steps of sketching Bode plot.

Week 6 Bode plot using Tabulation method- Part 1

Week 7 Bode plot using Tabulation method- Part 2

Week 8 Bode plot using Tabulation method- Part 3

Week 9 Bode plot using Analytical method- Part 1

Week 10 Bode plot using Analytical method- Part 2

Week 11 Bode plot using Analytical method- Part 3

Week 12 Frequency domain specifications.

Week 13 Frequency response stability.

Week 14 Finding the gain margin and phase margin from the system’s transfer function.

Week 15 Finding the gain margin and phase margin from the plot of the Bode.

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
Sidall e g zlgial)

Material Covered

Week 1 Lab 1: LAB Introduction to frequency response by Using Matlab Programming.

Week 2 Lab 2: LAB Study of finding the log values By Matlab Programming.

Week 3 Lab 3: LAB Study of plotting the Bode plot By Matlab Programming.

Week 4 Lab 4: LAB study of finding Bode plot for different systems using Matlab Programming

Week 5 Lab 5: Tutorial

Week 6 Lab 6: LAB study of finding Gain Margin and Phase Margin using Matlab Programming

Week 7 Lab 7: Pre-test preparation.

Learning and Teaching Resources
ua:\)ﬁ.m} ?Xx_s” )JLAA

Available in the
Text .
Library?
Required Texts N. Nise “Control Systems Engineering”, 2011 6th edition. No
Recommended Texts B. Kuo, “Automatic Control System,” 2010, 9" edition No
Websites https://www.youtube.com/@MATLAB/playlists
Grading Scheme
Gila Al i
G . Mark
roup Grade il arks Definition
(%)
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
(Ssuoccelsg 0();“)“1) C - Good b 70 -79 Sound work with notable errors
D - Satisfactory b gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50-59 Work meets minimum criteria
Fail Group FX — Fail [CEVIEDNJRV:) T (45-49) More work required but credit awarded
0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
Z\,y.abé.“ dalall (ha g C'U"‘

Module Information
«LM\J.\X\ BJ\.AS\ QLA_}XM

Module Title Control IT | Module Delivery
Module Type Core Theory



https://www.youtube.com/@MATLAB/playlists

Module Code NVEESC309 [ Lecture
Lab
ECTS Credits S Tutorial
SWL (hr/sem) 125 O Practical
0 Seminar
Module Level 2 Semester of Delivery | 4
Administering Department SCE College EEC
Module Leader ‘ Ali Khaleel Mahmood e-mail ali.mahmood@uoninevah.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | e-mail
Abdullah Ibrahi
Peer Reviewer Name utan fhralim e-mail abdullah.abdullah@uoninevah.edu.iq
Abdullah
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
AV Al all o) gall e A8M)
Prerequisite module NVEESC305 Semester 3
Co-requisites module Semester



mailto:ali.mahmood@uoninevah.edu.iq
mailto:abdullah.abdullah@uoninevah.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
o)Al galal) Calaa

The aim of this course is to give the students the ability to analyze any control system by using
different methods. This includes the analyses of the transient response, steady state response and
most importantly the stability. In addition, they will have the ability to represent systems using
different methods such as the transfer function and state space then choose the most related one.
By the end of this course, students will be able to make full analysis for control systems and be
ready for the design of the control systems in the next year.

Module Learning
Outcomes

Tl 3alall el s jie

66.

67.
68.

69.

70.
71.

Recognize the principles of Analog control system analysis. Also, list the various
terms associated with frequency response.

Summarize what is meant by frequency response analysis.

Discuss the reaction and involvement of gain and phase shift in frequency response
analysis. Add to that study the methods used to describe the frequency response.
Define the Bode plot, its analysis, rules, and sketching steps and discuss the Bode plot
Tabulation method and its plotting steps.

Discuss the Bode plot Analytical method and its plotting steps.

Discuss the Frequency domain specifications and explain the stability criteria, find the
gain margin, and phase margin.

Indicative Contents
ol Y il giadl)

Indicative content includes the following.

16.

Introduction to Control Systems and Frequency Response [12 hrs]
Overview of control systems and their importance.

Introduction to frequency response analysis and its relevance.
Basic concepts of transfer functions and Laplace transforms.

. Frequency Response Characteristics. [12 hrs]

Magnitude response: gain, resonant frequencies and bandwidth.
Phase response: phase shift, phase margin, phase crossover frequency.
Gain/Phase margins: definition, significance, interpretation.

. Bode plots [18 hrs]

Introduction to Bode plots as a graphical representation of frequency response.
Construction of Bode plots from transfer functions.
Interpreting Bode plots for gain, phase, and stability analysis.

. Frequency Response Analysis Techniques [16 hrs]

Analytical methods: evaluating frequency response using algebraic
manipulation.

Numerical methods: using MATLAB for frequency response analysis.
Experimental methods: measuring frequency response using experimental
setupsStability Analysis using Frequency Response

. Stability Analysis using Frequency Response [16 hrs]

Stability criteria based on frequency response: gain and phase margins,
stability bounds
Relationship between frequency response and stability analysis.




Learning and Teaching Strategies

abail 5 abeil il ind

25- Interactive Lectures:

e Incorporate interactive elements within lectures, such as asking questions,
conducting polls, or initiating discussions.

e Encourage students to actively participate by sharing their insights, answering
questions, and engaging in debates related to the lecture topics.

26- Problem-Based Learning:

e Present real-world control system problems and challenges that require
frequency response analysis.

e Divide students into groups and assign them specific problems to solve,
allowing them to apply the concepts learned and critically analyze different
approaches.

27- Case Studies and Examples:

e Provide case studies and examples that demonstrate the practical applications
of frequency response analysis.

e Encourage students to analyze and discuss these case studies, applying their
critical thinking skills to identify the underlying control system challenges and

Strategies propose solutions.

28- Hands-on Experiments and Simulations:

e Conduct hands-on experiments or simulations using software tools (e.g.,
MATLAB/Simulink) to explore frequency response analysis.

e Guide students through the process of setting up experiments, collecting data,
and analyzing the frequency response characteristics.

29- Group Projects:

e Assign group projects that require students to analyze, and optimize control
systems using frequency response techniques.

e Encourage collaboration and critical thinking within the groups, promoting
discussions on design decisions, trade-offs, and system performance.

30

e Conduct problem-solving sessions where students can bring their questions or
challenges related to frequency response analysis.

Problem-Solving Sessions:

e Guide students in analyzing the problems, identifying relevant concepts, and
developing systematic problem-solving strategies.




Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl I3 Ul il o sal) Jasl Lo pansd lUall Jaiall gl Jal) Jaal
Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
Geaill IS Ul alaial) e asd 5l Jaal Lo pansf Ul aliinall el ) Jasll
Total SWL (h/sem) 125
Jamill ODA Calldall IS ol 51 Jasl
Module Evaluation
@»\J.ﬂ\ 3alall ?:‘:‘SJ
Time/N Rel tL i
fmerum Weight (Marks) Week Due clevailt Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,and 6
Formative Assignments 2 10% (10) 2,12 LO#2,and 4
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#3,5and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e s zleiall

Material Covered

Week 1 Introduction of Frequency Response.

Week 2 Review about some basic skills [(Trigonometry& Sinusoidal), Lows of Logarithms, Log-log and log-linear
(semi log) scales.

Week 3 Introduction to Bode Plot.

Week 4 Bode analysis.

Week 5 Rules and steps of sketching Bode plot.

Week 6 Bode plot using Tabulation method- Part 1

Week 7 Bode plot using Tabulation method- Part 2

Week 8 Bode plot using Tabulation method- Part 3

Week 9 Bode plot using Analytical method- Part 1

Week 10 Bode plot using Analytical method- Part 2

Week 11 Bode plot using Analytical method- Part 3

Week 12 Frequency domain specifications.

Week 13 Frequency response stability.

Week 14 Finding the gain margin and phase margin from the system’s transfer function.

Week 15 Finding the gain margin and phase margin from the plot of the Bode.

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
Sidall e g zlgial)

Material Covered

Week 1 Lab 1: LAB Introduction to frequency response by Using Matlab Programming.

Week 2 Lab 2: LAB Study of finding the log values By Matlab Programming.

Week 3 Lab 3: LAB Study of plotting the Bode plot By Matlab Programming.

Week 4 Lab 4: LAB study of finding Bode plot for different systems using Matlab Programming

Week 5 Lab 5: Tutorial

Week 6 Lab 6: LAB study of finding Gain Margin and Phase Margin using Matlab Programming

Week 7 Lab 7: Pre-test preparation.

Learning and Teaching Resources
ua:\)ﬁ.m} ?Xx_s” )JLAA

Available in the
Text .
Library?
Required Texts N. Nise “Control Systems Engineering”, 2011 6th edition. No
Recommended Texts B. Kuo, “Automatic Control System,” 2010, 9" edition No
Websites https://www.youtube.com/@MATLAB/playlists
Grading Scheme
Gila Al i
G . Mark
roup Grade il arks Definition
(%)
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
(Ssuoccelsg 0();“)“1) C - Good b 70 -79 Sound work with notable errors
D - Satisfactory b gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50-59 Work meets minimum criteria
Fail Group FX — Fail [CEVIEDNJRV:) T (45-49) More work required but credit awarded
0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
Z\,y.abé.“ dalall (ha g C'U"‘

Module Information
«LM\J.\X\ BJ\.AS\ QLA_}XM

Module Title Control IT | Module Delivery
Module Type Core Theory



https://www.youtube.com/@MATLAB/playlists

Module Code NVEESC309 [ Lecture
Lab
ECTS Credits S Tutorial
SWL (hr/sem) 125 O Practical
0 Seminar
Module Level 2 Semester of Delivery | 4
Administering Department SCE College EEC
Module Leader ‘ Ali Khaleel Mahmood e-mail ali.mahmood@uoninevah.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | e-mail
Abdullah Ibrahi
Peer Reviewer Name utan fhralim e-mail abdullah.abdullah@uoninevah.edu.iq
Abdullah
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
AV Al all o) gall e A8M)
Prerequisite module NVEESC305 Semester 3
Co-requisites module Semester



mailto:ali.mahmood@uoninevah.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents

Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
o)Al galal) Calaa

The aim of this course is to give the students the ability to analyze any control system by using
different methods. This includes the analyses of the transient response, steady state response and
most importantly the stability. In addition, they will have the ability to represent systems using
different methods such as the transfer function and state space then choose the most related one.
By the end of this course, students will be able to make full analysis for control systems and be
ready for the design of the control systems in the next year.

Module Learning
Outcomes

Tl 3alall el s jie

72.

73.
74.

75.

76.
77.

Recognize the principles of Analog control system analysis. Also, list the various
terms associated with frequency response.

Summarize what is meant by frequency response analysis.

Discuss the reaction and involvement of gain and phase shift in frequency response
analysis. Add to that study the methods used to describe the frequency response.
Define the Bode plot, its analysis, rules, and sketching steps and discuss the Bode plot
Tabulation method and its plotting steps.

Discuss the Bode plot Analytical method and its plotting steps.

Discuss the Frequency domain specifications and explain the stability criteria, find the
gain margin, and phase margin.

Indicative Contents
ol Y il giadl)

Indicative content includes the following.

21.
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Introduction to Control Systems and Frequency Response [12 hrs]
Overview of control systems and their importance.

Introduction to frequency response analysis and its relevance.
Basic concepts of transfer functions and Laplace transforms.

. Frequency Response Characteristics. [12 hrs]

Magnitude response: gain, resonant frequencies and bandwidth.
Phase response: phase shift, phase margin, phase crossover frequency.
Gain/Phase margins: definition, significance, interpretation.

. Bode plots [18 hrs]

Introduction to Bode plots as a graphical representation of frequency response.
Construction of Bode plots from transfer functions.
Interpreting Bode plots for gain, phase, and stability analysis.

. Frequency Response Analysis Techniques [16 hrs]

Analytical methods: evaluating frequency response using algebraic
manipulation.

Numerical methods: using MATLAB for frequency response analysis.
Experimental methods: measuring frequency response using experimental
setupsStability Analysis using Frequency Response

. Stability Analysis using Frequency Response [16 hrs]

Stability criteria based on frequency response: gain and phase margins,
stability bounds
Relationship between frequency response and stability analysis.




Learning and Teaching Strategies

abail 5 abeil il ind

31- Interactive Lectures:

e Incorporate interactive elements within lectures, such as asking questions,
conducting polls, or initiating discussions.

e Encourage students to actively participate by sharing their insights, answering
questions, and engaging in debates related to the lecture topics.

32- Problem-Based Learning:

e Present real-world control system problems and challenges that require
frequency response analysis.

e Divide students into groups and assign them specific problems to solve,
allowing them to apply the concepts learned and critically analyze different
approaches.

33- Case Studies and Examples:

e Provide case studies and examples that demonstrate the practical applications
of frequency response analysis.

e Encourage students to analyze and discuss these case studies, applying their
critical thinking skills to identify the underlying control system challenges and

Strategies propose solutions.

34- Hands-on Experiments and Simulations:

e Conduct hands-on experiments or simulations using software tools (e.g.,
MATLAB/Simulink) to explore frequency response analysis.

e Guide students through the process of setting up experiments, collecting data,
and analyzing the frequency response characteristics.

35- Group Projects:

e Assign group projects that require students to analyze, and optimize control
systems using frequency response techniques.

e Encourage collaboration and critical thinking within the groups, promoting
discussions on design decisions, trade-offs, and system performance.

36

e Conduct problem-solving sessions where students can bring their questions or

Problem-Solving Sessions:

challenges related to frequency response analysis.
e Guide students in analyzing the problems, identifying relevant concepts, and
developing systematic problem-solving strategies.




Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl I3 Ul il o sal) Jasl Lo pansd lUall Jaiall gl Jal) Jaal
Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
Geaill IS Ul alaial) e asd 5l Jaal Lo pansf Ul aliinall el ) Jasll
Total SWL (h/sem) 125
Jamill ODA Calldall IS ol 51 Jasl
Module Evaluation
@»\J.ﬂ\ 3alall ?:‘:‘SJ
Time/N Rel tL i
fmerum Weight (Marks) Week Due clevailt Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,and 6
Formative Assignments 2 10% (10) 2,12 LO#2,and 4
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#3,5and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e s zleiall

Material Covered

Week 1 Introduction of Frequency Response.

Week 2 Review about some basic skills [(Trigonometry& Sinusoidal), Lows of Logarithms, Log-log and log-linear
(semi log) scales.

Week 3 Introduction to Bode Plot.

Week 4 Bode analysis.

Week 5 Rules and steps of sketching Bode plot.

Week 6 Bode plot using Tabulation method- Part 1

Week 7 Bode plot using Tabulation method- Part 2

Week 8 Bode plot using Tabulation method- Part 3

Week 9 Bode plot using Analytical method- Part 1

Week 10 Bode plot using Analytical method- Part 2

Week 11 Bode plot using Analytical method- Part 3

Week 12 Frequency domain specifications.

Week 13 Frequency response stability.

Week 14 Finding the gain margin and phase margin from the system’s transfer function.

Week 15 Finding the gain margin and phase margin from the plot of the Bode.

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
Sidall e g zlgial)

Material Covered

Week 1 Lab 1: LAB Introduction to frequency response by Using Matlab Programming.

Week 2 Lab 2: LAB Study of finding the log values By Matlab Programming.

Week 3 Lab 3: LAB Study of plotting the Bode plot By Matlab Programming.

Week 4 Lab 4: LAB study of finding Bode plot for different systems using Matlab Programming

Week 5 Lab 5: Tutorial

Week 6 Lab 6: LAB study of finding Gain Margin and Phase Margin using Matlab Programming

Week 7 Lab 7: Pre-test preparation.

Learning and Teaching Resources
ua:\)ﬁ.m} ?Xx_s” )JLAA

Available in the
Text .
Library?
Required Texts N. Nise “Control Systems Engineering”, 2011 6th edition. No
Recommended Texts B. Kuo, “Automatic Control System,” 2010, 9" edition No
Websites https://www.youtube.com/@MATLAB/playlists
Grading Scheme
Gila Al i
G . Mark
roup Grade il arks Definition
(%)
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
(Ssuoccelsg 0();“)“1) C - Good b 70 -79 Sound work with notable errors
D - Satisfactory b gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50-59 Work meets minimum criteria
Fail Group FX — Fail [CEVIEDNJRV:) T (45-49) More work required but credit awarded
0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
Z\,y.abé.“ dalall (ha g C'U"‘

Module Information
«LM\J.\X\ BJ\.AS\ QLA_}XM

Module Title Control IT | Module Delivery
Module Type Core Theory



https://www.youtube.com/@MATLAB/playlists

Module Code NVEESC309 [ Lecture
Lab
ECTS Credits S Tutorial
SWL (hr/sem) 125 O Practical
0 Seminar
Module Level 2 Semester of Delivery | 4
Administering Department SCE College EEC
Module Leader ‘ Ali Khaleel Mahmood e-mail ali.mahmood@uoninevah.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | e-mail
Abdullah Ibrahi
Peer Reviewer Name utan fhralim e-mail abdullah.abdullah@uoninevah.edu.iq
Abdullah
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
AV Al all o) gall e A8M)
Prerequisite module NVEESC305 Semester 3
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
o)Al galal) Calaa

The aim of this course is to give the students the ability to analyze any control system by using
different methods. This includes the analyses of the transient response, steady state response and
most importantly the stability. In addition, they will have the ability to represent systems using
different methods such as the transfer function and state space then choose the most related one.
By the end of this course, students will be able to make full analysis for control systems and be
ready for the design of the control systems in the next year.

Module Learning
Outcomes

Tl 3alall el s jie

78.

79.
80.

1.

82.
83.

Recognize the principles of Analog control system analysis. Also, list the various
terms associated with frequency response.

Summarize what is meant by frequency response analysis.

Discuss the reaction and involvement of gain and phase shift in frequency response
analysis. Add to that study the methods used to describe the frequency response.
Define the Bode plot, its analysis, rules, and sketching steps and discuss the Bode plot
Tabulation method and its plotting steps.

Discuss the Bode plot Analytical method and its plotting steps.

Discuss the Frequency domain specifications and explain the stability criteria, find the
gain margin, and phase margin.

Indicative Contents
ol Y il giadl)

Indicative content includes the following.

26.
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Introduction to Control Systems and Frequency Response [12 hrs]
Overview of control systems and their importance.

Introduction to frequency response analysis and its relevance.
Basic concepts of transfer functions and Laplace transforms.

. Frequency Response Characteristics. [12 hrs]

Magnitude response: gain, resonant frequencies and bandwidth.
Phase response: phase shift, phase margin, phase crossover frequency.
Gain/Phase margins: definition, significance, interpretation.

. Bode plots [18 hrs]

Introduction to Bode plots as a graphical representation of frequency response.
Construction of Bode plots from transfer functions.
Interpreting Bode plots for gain, phase, and stability analysis.

. Frequency Response Analysis Techniques [16 hrs]

Analytical methods: evaluating frequency response using algebraic
manipulation.

Numerical methods: using MATLAB for frequency response analysis.
Experimental methods: measuring frequency response using experimental
setupsStability Analysis using Frequency Response

. Stability Analysis using Frequency Response [16 hrs]

Stability criteria based on frequency response: gain and phase margins,
stability bounds
Relationship between frequency response and stability analysis.




Learning and Teaching Strategies

abail 5 abeil il ind

37- Interactive Lectures:

e Incorporate interactive elements within lectures, such as asking questions,
conducting polls, or initiating discussions.

e Encourage students to actively participate by sharing their insights, answering
questions, and engaging in debates related to the lecture topics.

38- Problem-Based Learning:

e Present real-world control system problems and challenges that require
frequency response analysis.

e Divide students into groups and assign them specific problems to solve,
allowing them to apply the concepts learned and critically analyze different
approaches.

39- Case Studies and Examples:

e Provide case studies and examples that demonstrate the practical applications
of frequency response analysis.

e Encourage students to analyze and discuss these case studies, applying their
critical thinking skills to identify the underlying control system challenges and

Strategies propose solutions.

40- Hands-on Experiments and Simulations:

e Conduct hands-on experiments or simulations using software tools (e.g.,
MATLAB/Simulink) to explore frequency response analysis.

e Guide students through the process of setting up experiments, collecting data,
and analyzing the frequency response characteristics.

41- Group Projects:

e Assign group projects that require students to analyze, and optimize control
systems using frequency response techniques.

e Encourage collaboration and critical thinking within the groups, promoting
discussions on design decisions, trade-offs, and system performance.

42

e Conduct problem-solving sessions where students can bring their questions or

Problem-Solving Sessions:

challenges related to frequency response analysis.
e Guide students in analyzing the problems, identifying relevant concepts, and
developing systematic problem-solving strategies.




Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl I3 Ul il o sal) Jasl Lo pansd lUall Jaiall gl Jal) Jaal
Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
Geaill IS Ul alaial) e asd 5l Jaal Lo pansf Ul aliinall el ) Jasll
Total SWL (h/sem) 125
Jamill ODA Calldall IS ol 51 Jasl
Module Evaluation
@»\J.ﬂ\ 3alall ?:‘:‘SJ
Time/N Rel tL i
fmerum Weight (Marks) Week Due clevailt Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,and 6
Formative Assignments 2 10% (10) 2,12 LO#2,and 4
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#3,5and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e s zleiall

Material Covered

Week 1 Introduction of Frequency Response.

Week 2 Review about some basic skills [(Trigonometry& Sinusoidal), Lows of Logarithms, Log-log and log-linear
(semi log) scales.

Week 3 Introduction to Bode Plot.

Week 4 Bode analysis.

Week 5 Rules and steps of sketching Bode plot.

Week 6 Bode plot using Tabulation method- Part 1

Week 7 Bode plot using Tabulation method- Part 2

Week 8 Bode plot using Tabulation method- Part 3

Week 9 Bode plot using Analytical method- Part 1

Week 10 Bode plot using Analytical method- Part 2

Week 11 Bode plot using Analytical method- Part 3

Week 12 Frequency domain specifications.

Week 13 Frequency response stability.

Week 14 Finding the gain margin and phase margin from the system’s transfer function.

Week 15 Finding the gain margin and phase margin from the plot of the Bode.

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
Sidall e g zlgial)

Material Covered

Week 1 Lab 1: LAB Introduction to frequency response by Using Matlab Programming.

Week 2 Lab 2: LAB Study of finding the log values By Matlab Programming.

Week 3 Lab 3: LAB Study of plotting the Bode plot By Matlab Programming.

Week 4 Lab 4: LAB study of finding Bode plot for different systems using Matlab Programming

Week 5 Lab 5: Tutorial

Week 6 Lab 6: LAB study of finding Gain Margin and Phase Margin using Matlab Programming

Week 7 Lab 7: Pre-test preparation.

Learning and Teaching Resources
ua:\)ﬁ.m} ?Xx_s” )JLAA

Available in the
Text .
Library?
Required Texts N. Nise “Control Systems Engineering”, 2011 6th edition. No
Recommended Texts B. Kuo, “Automatic Control System,” 2010, 9" edition No
Websites https://www.youtube.com/@MATLAB/playlists
Grading Scheme
Gila Al i
G . Mark
roup Grade il arks Definition
(%)
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
(Ssuoccelsg 0();“)“1) C - Good b 70 -79 Sound work with notable errors
D - Satisfactory b gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50-59 Work meets minimum criteria
Fail Group FX — Fail [CEVIEDNJRV:) T (45-49) More work required but credit awarded
0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
Z\,y.abé.“ dalall (ha g C'U"‘

Module Information
«LM\J.\X\ BJ\.AS\ QLA_}XM

Module Title Control IT | Module Delivery
Module Type Core Theory



https://www.youtube.com/@MATLAB/playlists

Module Code NVEESC309 [ Lecture
Lab
ECTS Credits S Tutorial
SWL (hr/sem) 125 O Practical
0 Seminar
Module Level 2 Semester of Delivery | 4
Administering Department SCE College EEC
Module Leader ‘ Ali Khaleel Mahmood e-mail ali.mahmood@uoninevah.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | e-mail
Abdullah Ibrahi
Peer Reviewer Name utan fhralim e-mail abdullah.abdullah@uoninevah.edu.iq
Abdullah
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0
Relation with other Modules
AV Al all o) gall e A8M)
Prerequisite module NVEESC305 Semester 3
Co-requisites module Semester



mailto:ali.mahmood@uoninevah.edu.iq
mailto:abdullah.abdullah@uoninevah.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
o)Al galal) Calaa

The aim of this course is to give the students the ability to analyze any control system by using
different methods. This includes the analyses of the transient response, steady state response and
most importantly the stability. In addition, they will have the ability to represent systems using
different methods such as the transfer function and state space then choose the most related one.
By the end of this course, students will be able to make full analysis for control systems and be
ready for the design of the control systems in the next year.

Module Learning
Outcomes

Tl 3alall el s jie

84.

85.
86.

87.

88.
89.

Recognize the principles of Analog control system analysis. Also, list the various
terms associated with frequency response.

Summarize what is meant by frequency response analysis.

Discuss the reaction and involvement of gain and phase shift in frequency response
analysis. Add to that study the methods used to describe the frequency response.
Define the Bode plot, its analysis, rules, and sketching steps and discuss the Bode plot
Tabulation method and its plotting steps.

Discuss the Bode plot Analytical method and its plotting steps.

Discuss the Frequency domain specifications and explain the stability criteria, find the
gain margin, and phase margin.

Indicative Contents
ol Y il giadl)

Indicative content includes the following.

31.

R/
0’0

®
0'0

o WO
LN

X3

A

X3

8

w
w

X3

A

X3

8

R/
0.0

Introduction to Control Systems and Frequency Response [12 hrs]
Overview of control systems and their importance.

Introduction to frequency response analysis and its relevance.
Basic concepts of transfer functions and Laplace transforms.

. Frequency Response Characteristics. [12 hrs]

Magnitude response: gain, resonant frequencies and bandwidth.
Phase response: phase shift, phase margin, phase crossover frequency.
Gain/Phase margins: definition, significance, interpretation.

. Bode plots [18 hrs]

Introduction to Bode plots as a graphical representation of frequency response.
Construction of Bode plots from transfer functions.
Interpreting Bode plots for gain, phase, and stability analysis.

. Frequency Response Analysis Techniques [16 hrs]

Analytical methods: evaluating frequency response using algebraic
manipulation.

Numerical methods: using MATLAB for frequency response analysis.
Experimental methods: measuring frequency response using experimental
setupsStability Analysis using Frequency Response

. Stability Analysis using Frequency Response [16 hrs]

Stability criteria based on frequency response: gain and phase margins,
stability bounds
Relationship between frequency response and stability analysis.




Learning and Teaching Strategies

abail 5 abeil il ind

43- Interactive Lectures:

e Incorporate interactive elements within lectures, such as asking questions,
conducting polls, or initiating discussions.

e Encourage students to actively participate by sharing their insights, answering
questions, and engaging in debates related to the lecture topics.

44- Problem-Based Learning:

e Present real-world control system problems and challenges that require
frequency response analysis.

e Divide students into groups and assign them specific problems to solve,
allowing them to apply the concepts learned and critically analyze different
approaches.

45- Case Studies and Examples:

e Provide case studies and examples that demonstrate the practical applications
of frequency response analysis.

e Encourage students to analyze and discuss these case studies, applying their
critical thinking skills to identify the underlying control system challenges and

Strategies propose solutions.

46- Hands-on Experiments and Simulations:

e Conduct hands-on experiments or simulations using software tools (e.g.,
MATLAB/Simulink) to explore frequency response analysis.

e Guide students through the process of setting up experiments, collecting data,
and analyzing the frequency response characteristics.

47- Group Projects:

e Assign group projects that require students to analyze, and optimize control
systems using frequency response techniques.

e Encourage collaboration and critical thinking within the groups, promoting
discussions on design decisions, trade-offs, and system performance.

48

e Conduct problem-solving sessions where students can bring their questions or
challenges related to frequency response analysis.

Problem-Solving Sessions:

e Guide students in analyzing the problems, identifying relevant concepts, and
developing systematic problem-solving strategies.




Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl I3 Ul il o sal) Jasl Lo pansd lUall Jaiall gl Jal) Jaal
Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
Geaill IS Ul alaial) e asd 5l Jaal Lo pansf Ul aliinall el ) Jasll
Total SWL (h/sem) 125
Jamill ODA Calldall IS ol 51 Jasl
Module Evaluation
@»\J.ﬂ\ 3alall ?:‘:‘SJ
Time/N Rel tL i
fmerum Weight (Marks) Week Due clevailt Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,and 6
Formative Assignments 2 10% (10) 2,12 LO#2,and 4
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#3,5and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e s zleiall

Material Covered

Week 1 Introduction of Frequency Response.

Week 2 Review about some basic skills [(Trigonometry& Sinusoidal), Lows of Logarithms, Log-log and log-linear
(semi log) scales.

Week 3 Introduction to Bode Plot.

Week 4 Bode analysis.

Week 5 Rules and steps of sketching Bode plot.

Week 6 Bode plot using Tabulation method- Part 1

Week 7 Bode plot using Tabulation method- Part 2

Week 8 Bode plot using Tabulation method- Part 3

Week 9 Bode plot using Analytical method- Part 1

Week 10 Bode plot using Analytical method- Part 2

Week 11 Bode plot using Analytical method- Part 3

Week 12 Frequency domain specifications.

Week 13 Frequency response stability.

Week 14 Finding the gain margin and phase margin from the system’s transfer function.

Week 15 Finding the gain margin and phase margin from the plot of the Bode.

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Sl e sl zlgial
Material Covered
Week 1 Lab 1: LAB Introduction to frequency response by Using Matlab Programming.
Week 2 Lab 2: LAB Study of finding the log values By Matlab Programming.
Week 3 Lab 3: LAB Study of plotting the Bode plot By Matlab Programming.
Week 4 Lab 4: LAB study of finding Bode plot for different systems using Matlab Programming
Week 5 Lab 5: Tutorial
Week 6 Lab 6: LAB study of finding Gain Margin and Phase Margin using Matlab Programming
Week 7 Lab 7: Pre-test preparation.
Learning and Teaching Resources
Gl alail) Hlas
Available in the
Text .
Library?
Required Texts N. Nise “Control Systems Engineering”, 2011 6th edition. No
Recommended Texts B. Kuo, “Automatic Control System,” 2010, 9" edition No

Websites https://www.youtube.com/@MATLAB/playlists
Grading Scheme
Gila Al i
Group Grade il Marks Definition
(%)
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
(Ssuoc?elsg 0();“)“1) C - Good b 70 -79 Sound work with notable errors
D - Satisfactory b gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50-59 Work meets minimum criteria
Fail Group FX — Fail [CEVIEDNJRV:) T (45-49) More work required but credit awarded
0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
Z\,y.abé.“ dalall (ha g C'U"‘

Module Information
«LM\J.\X\ BJ\.AS\ QLA_}XM

Module Title Numerical Analysis Module Delivery
Module Type Basic Theory



https://www.youtube.com/@MATLAB/playlists

Module Code NVEE U Lecture

O Lab
ECTS Credits 6 Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level 3 Semester of Delivery | 5
Administering Department SCE College Electronics Engineering
Module Leader ‘ Abdurahman Basil AYOUB e-mail abdulrahman.ayoub@uoninevah.edu.iq
Module Leader’s Acad. Title Asst. Lecturer Module Leader’s Qualification | MSc
Module Tutor | e-mail E-mail
Peer Reviewer Name Abdulallah 1. e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
G AV Al ) o) gal) pe A8

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

e  Understanding Numerical Methods: Developing a solid grasp of iterative techniques
for root finding, including Fixed Point Iteration, Newton-Raphson, Bisection, and False
Position methods.

e Solving Differential Equations Numerically: Applying numerical approaches like
Euler's Method and Runge-Kutta to approximate solutions for ordinary differential

equations.
Module Aims e Integrating Functions Numerically: Exploring integral approximation methods, such
L), 33l Cilaa as the Trapezoidal Rule and Simpson’s Rule, to compute definite integrals in cases

where analytical solutions are impractical.

e Enhancing Computational Skills: Strengthening problem-solving abilities by
implementing these numerical methods in practical engineering and mathematical
contexts.

e Connecting Theory to Applications: Recognizing real-world applications of
numerical techniques, particularly in control systems, robotics, and engineering
mechanics.

1. Root Finding Techniques: Demonstrate proficiency in numerical
methods for solving single-variable equations, including Fixed Point
Iteration, Newton-Raphson, Bisection, and False Position methods.

2. Numerical Solutions for Differential Equations: Apply Euler’s
Method and Runge-Kutta techniques to approximate solutions for
ordinary differential equations.

3. Numerical Integration Skills: Utilize numerical approaches like the

S (L Trapezoidal Rule and Simpson’s Rule to approximate definite integrals.
Outcomes . . 1s . .

4. Computational Thinking: Develop problem-solving strategies by
Bl ol oLl el il 2 implementing these numerical methods in engineering and applied

mathematics contexts.

5. Algorithmic Implementation: Gain hands-on experience with coding or
algorithm development to apply numerical techniques in computational
environments.

6. Application in Engineering and Robotics: Recognize how these
methods contribute to engineering mechanics, control systems, and
assistive technologies like smart wheelchair systems.




Indicative Contents

Section 1: Root-Finding Methods
e Fixed-Point Iteration: Principles and convergence criteria
e Newton-Raphson Method: Implementation, advantages, and limitations
e Bisection Method: Stepwise approach and error estimation
e False Position Method: Comparative analysis with bisection
Section 2: Numerical Solutions of Ordinary Differential Equations (ODEs)
e FEuler’s Method: Forward, backward, and modified Euler techniques
e  Runge-Kutta Methods: Higher-order approximations and their efficiency
e  Stability and Error Analysis: Evaluating numerical accuracy in ODE solutions

Aald Y Gl sisll Section 3: Numerical Integration Techniques
e Trapezoidal Rule: Application in definite integrals and approximation errors
e Simpson’s Rule: Quadratic interpolation and accuracy comparisons
e Adaptive Integration: Refining results using iterative methods
Section 4: Computational Applications
e  Algorithm Design and Implementation in Engineering Contexts
e Applications in Control Systems, Robotics, and Assistive Technologies
e (Case Studies: Real-world examples of numerical techniques in practice
Learning and Teaching Strategies
plail] 5l il sl i
1. Understanding Core Concepts Thoroughly
e Develop a strong foundation in numerical methods by reviewing theory
before diving into problem-solving.
o Compare different root-finding techniques (e.g., Newton-Raphson vs.
Bisection) by analyzing their efficiency and convergence properties.
2. Practical Application & Problem-Solving
e  Work through numerical examples step by step to reinforce algorithm
implementation.
e Apply methods like Runge-Kutta in real-world contexts such as control
systems or robotics.
3. Computational Implementation
Strategics o Utilize programming tools (such as MATLAB or Python) to experiment

with numerical techniques.

e Write small scripts to automate computations and visualize solutions

dynamically.
4. Error Analysis & Optimization

o Pay attention to accuracy, stability, and computational cost of each

method.

e Compare numerical vs. analytical solutions to understand limitations.

5. Connecting Topics Across Engineering Domains

e Relate numerical techniques to robotics, assistive technologies, and

control system optimization.

o Explore case studies that highlight practical applications of integration

and differential equation solutions.




Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 43 Structured SWL (h/w) 3
Jaadl) DA Qllall alaiiall ul jal) Jasl) e sad calldall alatiall sl Hall Jaall
Unstructured SWL (h/sem) 102 Unstn:uctured SWL (h/w) 7
Geaill IS Ul alaial) e asd 5l Jaal Lo pansf Ul aliinall el ) Jasll
Total SWL (h/sem) 150
Jamill ODA Calldall IS ol 51 Jasl
Module Evaluation
Aaud ol salal) s
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome
Quizzes 2 20% (20) 5,11 LO#2,3and5
. Assignments 2 10% (10) 2,10 LO#1
Formative Online
assessment . 1 5% (5) 7,9 LO#1
Assignments
Report 1 5% (5) 13 LO#2
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e g zleiall

Material Covered

Week 1 Roots of Single Equations (Fixed point Iteration )

Week 2 Roots of Single Equations (Newton-Raphson Method)

Week 3 Roots of Single Equations (Bisection Technique)

Week 4 Roots of Single Equations (secant Method)

Week 5 Roots of Single Equations (False Position Method)

Week 6 Numerical Solution of Ordinary Differential Equations (ODE) using Euler Method

Week 7 Numerical Solution of Ordinary Differential Equations (ODE) using Euler Method

Week 8 Mid — Exam

Week 9 Numerical Solution of Ordinary Differential Equations (ODE) using Euler Method

Week 10 Numerical Solution of Ordinary Differential Equations (ODE) using Runge-Kutta

Week 11 Numerical Solution of Ordinary Differential Equations (ODE) using Runge-Kutta

Week 12 Numerical Solution of integral using trapezoidal rule.

Week 13 Numerical Solution of integral using trapezoidal rule.

Week 14 Numerical Solution of integral using Simpson’s rule

Week 15 Numerical Solution of integral using Simpson’s rule

Week 16 Preparatory week before the final Exam




Learning and Teaching Resources
L)“:“)‘\ﬂ‘} rd’.:” ‘).\LAA

Available in the
Library?
Required Texts NUMERICAL METHODS FOR ENGINEERS, SEVENTH No
EDITION - 2015
Recommended Texts Numerical Analysis — 9" edition - 2011 No
Websites
Delivery Plan (Weekly Lab. Syllabus)
PUEOA|] & sl GL@A\
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Grading Scheme
Gl all i
Group Grade Dpasil) Marks Definition
(%)
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good lan da 80 - 89 Above average with some errors
(Ssuoc?elsg 0()}“)“1) C - Good L 70 -79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail [CEVIENJRV:) T (45-49) More work required but credit awarded
(0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM

Aol Al BALaY) Ciua g Zasal

Module Information
:\_\.;&\Jﬂ\ salall u\.njla.a

Module Title

Digital Control

Module Delivery




Module Type Core X Theory
Module Code NVEESC307 O Lecture
ECTS Credits 5 K Lab

Tutorial
SWL (hr/sem) 125 O Practical

0 Seminar
Module Level 3 Semester of Delivery
Administering Department SCE College | Electronics Engineering
Module Leader ‘ Abdullah Ibrahim Abdullah e-mail Abdullah.abdullah@uoninevah.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification
Module Tutor ‘ / e-mail /
Peer Reviewer Name / e-mail /
Scientific C ittee A 1

CIEMTITIC -OMIMITIEe Approvd 01/06/2023 Version Number | 1
Date
Relation with other Modules
G AY) dgasl )l ) gall ae AN

Prerequisite module NVEESC309 Semester 4
Co-requisites module None Semester None




Module Aims, Learning Outcomes and Indicative Contents
Al Y il sinall g aleil) il 5 Al jall 3alall Calaad

Module Aims
Jaul ) sald) Calaal

To present the basic concepts on analysis and design of sampled data control system
and to apply these concepts to typical physical processes.

Module Learning
Outcomes

A all 3alall aladl) il s

Upon the successful completion of the course, students will be able to:
1. Understand fundamentals of discrete-data systems by applying principles of
engineering and mathematics.
2. Study the discrete-time system operation based on Z-transform
3. Design and analyze digital control systems for different engineering
applications using MATLAB.

Indicative Contents
Lala )Y il gl

1-Introduction to discrete time control system [5 hours]
Concepts of discrete control systems, Sampling theory, why digital control? quantizatioj
and quantization error, Analog to digital and digital to analog conversion, Examples
digital control systems.

2-Z-transform [15 hours]

Fundamentals of Z-Transform, Definition, Z-Transform Using Partial Fraction,
Transform Using Residue Method, Properties of the z transform, Inversion of the
transform, Power series, long division, partial fractions, Residue Method, Z-transfort

Z
Y,

method for solving difference equation.
3-Modeling of digital control systems [10 hours]
Discrete-time Block Diagrams, The ZOH Transfer Function, Pulse transfer function, Puls
transfer function of closed loop system.

4-Time Response [10 hours]

Long division method, Difference Equations, Partial-fraction Expansion
5-Stability of Discrete Systems [15 hours]

Mapping of s-plane to z-plane, Factorization Method, Jury Test, Routh—Hurwitz criterion
6-Steady State Error [5 hours]

Step Function input, Ramp Function input, Parabolic Function input
7- Root Locus in the z-plane [10 hours]

Rules for Drawing Root Locus, Root Locus without Zero Order Hold, Root Locus wit
Zero Order Hold ,Discrete PID controller, Discrete PID Controller Tuning




Learning and Teaching Strategies

bl 5 alal) Cilins i

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time refining

Strategies and expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)
Callall iyl Jaal
Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Juadll I8 llall alaiall ol 50 Jaal) L sl lUall adsinall 5l Jasll
Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
Saaill J38 Cllall aliiall e asd jall Jasl Lo saad Ll adiiiall e ud 3l Jaal
Total SWL (h/sem) 125

Jomdl) & lLall IS yal) Jaal)

Module Evaluation

A ) Bl s
Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome

Quizzes 2 10% (10) 5,10 LO#1,23
Formative Assignments 2 10% (10) 2,12 LO#1,2
assessment Projects / Lab. 1 10% (10) Continuous | All

Report 1 10% (10) 13 LO#1,2
Summative Midterm Exam 2 hr 10% (10) 8 LO#1,2
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
g kil =Y Zlgidl

Material Covered

Introduction to discrete time control system
Concepts of discrete control systems, Sampling theory, why digital control? quantization, and

Week 1 quantization error, Analog to digital and digital to analog conversion Examples of digital control
systems.
Week 2 Z-transform
Fundamentals of Z-Transform, Definition, Z-Transform Using Partial Fraction
Week 3 Z-Transform Using Residue Method ,Properties of the z transform,
Week 4 Inversion of the Z-transform, Power series, long division, partial fractions, Z-transform method for
solving difference equation
Week 5 Modeling of digital control systems
Discrete-time Block Diagrams, The ZOH Transfer Function, Pulse transfer function
Week 6 Pulse transfer function of closed loop system
Time Response
Week 7 Long division method, Difference Equations
Week 8 Partial-fraction Expansion.
Week 9 Mid exam
Week 10 . Stability of Discrete Sys.tem.s
Mapping of s-plane to z-plane, Factorization Method
Week 11 Jury Test
Week 12 Routh—Hurwitz criterion
Week 13 o Steady S'tate'Error . o
Step Function input, Ramp Function input, Parabolic Function input
Week 14 . Root Locus in the z-plz.me
Rules for Drawing Root Locus, Root Locus without Zero Order Hold
Week 15 Root Locus with Zero Order Hold , Discrete PID controller, Discrete PID Controller Tuning.
Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
Al e ) mleial)

Material Covered
Week 1 Lab 1 Introduction to DC Lap.
Week 2 Lab 2: Sampling and quantization (ADC)
Week 3 Lab 3: Zero Order Hold (DAC)
Week 4 Lab 4: Familiarization with Digital Control System Toolbox
Week 5 Lab 5: Determination of z-Transform, Inverse z-Transform
Week 6 Lab 6: Step Response of a Discrete Time System and Effect of Sampling Time on System Response
Week 7 Lab 7: Region of Convergence (ROC) & Pole Zero Map of Discrete Systems
Week 8 Lab 8: Stability of Discrete Control Systems
Week 9 Mid exam
Week 10 Lab 9: System Stability —Jury test
Week 11 Lab 10: System Stability Routh—Hurwitz criterion
Week 12 Lab 11: System Stability Routh—Hurwitz criterion
Week 13 Lab 12: Discrete PI Controller
Week 14 Lab 13: Discrete PD Controller
Week 15 Lab 14: Discrete PID Controller
Week 16 Final exam
Learning and Teaching Resources
cru il (Ja:\j\ laa
Text Available in the Library?
] M. Sami Fadali, Antonio Visioli "Digital Control
Required Texts Engineering Analysis and Design" Second Egdition, 2013 Yes
Recommended Texts Philip's, Nagle Fourth Edition "Digital Control System Yes
analysis and design",2015
Websites
Grading Scheme
Gila Al bl
Group Grade sl Marks Definition
(%)
A - Excellent Dbl 90 - 100 Outstanding Performance
B - Very Good EENFEES 80 - 89 Above average with some errors
(Ssl:)c?els; 0()}r0up C - Good A 70 -79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Geallaall 28) il (45-49) More work required but credit awarded
0-49) F — Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.




MODULE DESCRIPTION FORM
Al Al BALal) Ciua g CJJ.u

Module Information
:ﬂ:\u\‘)ﬂ\ 3Ll uLAjl’.A

Module Title Digital Signal Processing I | Module Delivery
Module Type Basic Theory

O Lecture
Module Code NVEE204 Lab
ECTS Credits 5 O Tutorial

O Practical
SWL (hr/sem) 125 O Seminar
Module Level 3 Semester of Delivery ‘ 5
Administering Department SCE College Electronics EngineeringC
Module Leader | Ahmed Jameel Abdulgader e-mail ahmed.abdulgader@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor | e-mail
Peer Reviewer Name Abdulrahman e-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
G AV Al 5l o) gal) pe A8

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
) 5okl Calaal

57. To develop problem solving skills and understanding of digital signal processing
through the analysis of application techniques.

58. To understand analysis, synthesis and implementation of a given signal and system.

59. This course deals with the basic concept of DSP.

60. This is the basic subject for all digital signal and its application.

61. To perform digital filter design and its analysis.

Module Learning
Outcomes

Fon) Al salall alatll s jaa

After successful completion of this module, students will:
90. Be able to apply the discrete Fourier series for analysis of a range of signals.
91. Be able to apply the discrete Fourier transform for analysis of a range of signals.
92. Be able to apply the discrete Z transform for analysis of a range of signals.
93. Be able to design a digital filter based on a given specification.
94. Be able to design and implement a variety of DSP algorithms in MATLAB.

Indicative Contents
Lals Y ail siadd)

Indicative content includes the following.

Introduction [20 hrs]

Basic elements of Digital Signal Processing, Need of Digital Signal Processing over Analog
Signal Processing, A/D and D/A conversion, Sampling continuous signals and spectral properties
of sampled signals

Discrete-time Signals and System [30 hrs]

Elementary discrete-time signals, Linearity, Shift invariance, Causality of discrete systems,
Recursive and Non-recursive discrete-time systems, Convolution sum and impulse response,
Linear Time-invariant systems characterized by constant coefficient difference equations,
Stability of LTI systems, Implementation of LTI system

Discrete Fourier Transform [40 hrs]

Definition and applications, Frequency domain sampling and for reconstruction, Forward and
Reverse transforms, Relationship of the DFT to other transforms, Properties of the Discrete
Fourier Transform: Periodicity, Linearity and Symmetry Properties, Multiplication of two DFTs
and Circular Convolution, Time reversal, Circular time shift and Multiplication of two sequences
circular frequency shift, Circular correlation and Parseval’s Theorem, Efficient computation of
the DFT: Algorithm, applications, Applications of FFT Algorithms.

Z-Transform [30 hrs]

Definition of the z-transform, One-side and two-side transforms, ROC, Left-side, Right-sided
and two-sided sequences, Region of convergence, Relationship to causality, Inverse z-transform-
by long division, by partial fraction expansion, Z-transform properties-delay advance,
Convolution, Parseval’s theorem, Z-transform function H (z)-transient and steady state
sinusoidal response, pole-zero relationship stability

Convolution and Correlation [10 hrs]

Transfer Functions and Frequency Response [10 hrs]

Vector Interpretation of Frequency Response [10 hrs]

Learning and Teaching Strategies

aabail 5 abeill il il ind

Strategies

Type something like: The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials and by
considering type of simple experiments involving some sampling activities that are interesting to
the students.




Student Workload (SWL)
llall sl Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl I3 Ul il o sal) Jasl Lo pansd lUall AJaiall gl Jal) Jaal

Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
Juaill & lUall alssiall e sl 52l Jasl) L sl Ul wliiiall e a3l Jaal)

Total SWL (h/sem) 125

Jamill UDUA alldall JISH ol 51 Jesl

Module Evaluation

) Balal) ayls
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,and 3
Formative Assignments 2 10% (10) 2,12 LO#2,4,and 5
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
shil e an) zleall

Material Covered

Week 1 Basic elements of digital signal Processing:

Week 2 Sampling Theorem

Week 3 Classification of Discrete Time systems

Week 4 Discrete Fourier Series: Spectra of periodic digital signals.
Week 5 Discrete Fourier Series: Properties of series.

Week 6 Discrete Fourier Transform: Properties.

Week 7 Discrete Fourier Transform: Frequency response of LTI systems.
Week 8 Convolution and Correlation

Week 9 Mid-term Exam

Week 10 Discrete and fast Fourier Transform

Week 11 Z- Transform: Review.

Week 12 Z- Transform: Z-plane poles and zeros.

Week 13 System Analysis Using Z-Transform

Week 14 Transfer Functions and Frequency Response

Week 15 Vector Interpretation of Frequency Response

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Sl e sl zlgial
Material Covered

Week 1 Lab 1: Representation of Basic Signals in Digital Signal Processing

Week 2 Lab 2: Verification of Sampling Theorem

Week 3 Lab 3: Impulse Response of LTI Systems

Week 4 Lab 4: Discrete Fourier Series

Week 5 Lab 5: Discrete Fourier Series: Properties of series

Week 6 Lab 6: Discrete Fourier Transform

Week 7 Lab 7: Discrete Fourier Transform: Frequency response of LTI systems.

Week 8 Lab 8: Convolution and Correlation

Week 9 Mid-term Exam

Week 10 Lab 10: Discrete and fast Fourier Transform

Week 11 Lab 11: Z- Transform: Review.

Week 12 Lab 12: Z- Transform: Z-plane poles and zeros.

Week 13 Lab 13: Z transform Commands and Pole Zero Plotting in Z plane

Week 14 Lab 14: System Analysis Using Z-Transform

Week 15 Lab 15: Transfer Functions and Frequency Response

Week 16 Preparatory week before the final Exam

Learning and Teaching Resources
G alail) 5las
Text Available in the Library?
Reired Tes | 10 o DG M Dl Sl No
Recommended Texts A.V. Oppenheim, Discrete-Time Signal Processing, Prentice No
Hall, 2009.

Recommended Texts S.K. Mitra, Digital Signal Processing, A Computer-based No

Approach, McGraw Hill, 2008

Websites https://www.coursera.org
\
LTS Grade paal) Ll s Definition
(%)

A - Excellent Skl 90 - 100 Outstanding Performance

B - Very Good las aa 80 - 89 Above average with some errors
(SSUOCfelsgo()}roup C - Good a 70 -79 Sound work with notable errors

D - Satisfactory L gia 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) (45-49) More work required but credit awarded
0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
a,y.ub.m dalall (ha g C.:J.u



https://www.coursera.org/

Module Information
:L\.u\).ﬂ\ 3alal) CL&\A}LLA

Module Title Digital Signal Processing I Module Delivery
Module Type Basic X Theory
Module Code NVEE204 O Lecture

Lab
ECTS Credits 5 O Tutorial
SWL (hr/sem) 125 O Practical

O Seminar
Module Level 3 Semester of Delivery ‘ 5
Administering Department SCE College | Electronics EngineeringC
Module Leader ‘ Ahmed Jameel Abdulqader e-mail ahmed.abdulqader@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification ‘ Ph.D.
Module Tutor ‘ e-mail
Peer Reviewer Name Abdulrahman e-mail
Scientific C ittee A 1
e T APPIOYE 01/06/2023 Version Number | 1.0

Relation with other Modules

G AY) A 5l o gl e ZEDLal)

Prerequisite module None

Semester

None

Co-requisites module

Semester




Module Aims, Learning Outcomes and Indicative Contents

AaLs )Y Gl sinall g aladll il g dpd Hall Balall Calaa

Module Aims
Jau) Al sald) Calaal

62. To develop problem solving skills and understanding of digital signal
processing through the analysis of application techniques.

63. To understand analysis, synthesis and implementation of a given signal and
system.

64. This course deals with the basic concept of DSP.

65. This is the basic subject for all digital signal and its application.

66. To perform digital filter design and its analysis.

Module Learning
Outcomes

) ol 3alall alasl) il Hia

After successful completion of this module, students will:
95. Be able to apply the discrete Fourier series for analysis of a range of signals.
96. Be able to apply the discrete Fourier transform for analysis of a range of
signals.
97. Be able to apply the discrete Z transform for analysis of a range of signals.
98. Be able to design a digital filter based on a given specification.
99. Be able to design and implement a variety of DSP algorithms in MATLAB.

Indicative Contents
ala W) el il

Indicative content includes the following.

Introduction [20 hrs]

Basic elements of Digital Signal Processing, Need of Digital Signal Processing over
Analog Signal Processing, A/D and D/A conversion, Sampling continuous signals and
spectral properties of sampled signals

Discrete-time Signals and System [30 hrs]

Elementary discrete-time signals, Linearity, Shift invariance, Causality of discrete
systems, Recursive and Non-recursive discrete-time systems, Convolution sum and
impulse response, Linear Time-invariant systems characterized by constant coefficient
difference equations, Stability of LTI systems, Implementation of LTI system

Discrete Fourier Transform [40 hrs]

Definition and applications, Frequency domain sampling and for reconstruction,
Forward and Reverse transforms, Relationship of the DFT to other transforms,
Properties of the Discrete Fourier Transform: Periodicity, Linearity and Symmetry
Properties, Multiplication of two DFTs and Circular Convolution, Time reversal,
Circular time shift and Multiplication of two sequences circular frequency shift, Circular
correlation and Parseval’s Theorem, Efficient computation of the DFT: Algorithm,
applications, Applications of FFT Algorithms.

Z-Transform [30 hrs]

Definition of the z-transform, One-side and two-side transforms, ROC, Left-side, Right-
sided and two-sided sequences, Region of convergence, Relationship to causality,
Inverse z-transform-by long division, by partial fraction expansion, Z-transform
properties-delay advance, Convolution, Parseval’s theorem, Z-transform function H (z)-
transient and steady state sinusoidal response, pole-zero relationship stability
Convolution and Correlation [10 hrs]

Transfer Functions and Frequency Response [10 hrs]

Vector Interpretation of Frequency Response [10 hrs]

Learning and Teaching Strategies




bl 5 alal) las) i

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time refining

Strategies and expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)
Ll ol 53l Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5

Gl J3& Ul aliiall ad jall Jasll L sl lUall alsinall 5l Jasll

Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3

Gl A Ul aliiall ye ol 5l Jaal Lo saad allall alaiiall e ud jall Jasll

Total SWL (h/sem) 125

Jomdl) J33 llall ISl o) Jaal)

Module Evaluation
Al ) 3Ll s

Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome

Quizzes 2 10% (10) 5,10 LO #1,and 3
Formative Assignments 2 10% (10) 2,12 LO#2,4,and 5
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
g kil =Y Zlgiall

Material Covered

Week 1 Basic elements of digital signal Processing:

Week 2 Sampling Theorem

Week 3 | Classification of Discrete Time systems

Week 4 | Discrete Fourier Series: Spectra of periodic digital signals.
Week 5 | Discrete Fourier Series: Properties of series.

Week 6 | Discrete Fourier Transform: Properties.

Week 7 | Discrete Fourier Transform: Frequency response of LTI systems.
Week 8 | Convolution and Correlation

Week 9 | Mid-term Exam

Week 10 | Discrete and fast Fourier Transform

Week 11 | Z- Transform: Review.

Week 12 | Z- Transform: Z-plane poles and zeros.

Week 13 | System Analysis Using Z-Transform

Week 14 | Transfer Functions and Frequency Response

Week 15 | Vector Interpretation of Frequency Response

Week 16 | Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
Al e ) mleial)

Material Covered

Week 1 Lab 1: Representation of Basic Signals in Digital Signal Processing

Week 2 Lab 2: Verification of Sampling Theorem

Week 3 Lab 3: Impulse Response of LTI Systems

Week 4 Lab 4: Discrete Fourier Series

Week 5 Lab 5: Discrete Fourier Series: Properties of series

Week 6 Lab 6: Discrete Fourier Transform

Week 7 | Lab 7: Discrete Fourier Transform: Frequency response of LTI systems.

Week 8 Lab 8: Convolution and Correlation

Week 9 Mid-term Exam

Week 10 | Lab 10: Discrete and fast Fourier Transform

Week 11 | Lab 11: Z- Transform: Review.

Week 12 | Lab 12: Z- Transform: Z-plane poles and zeros.

Week 13 | Lab 13: Z transform Commands and Pole Zero Plotting in Z plane

Week 14 | Lab 14: System Analysis Using Z-Transform

Week 15 | Lab 15: Transfer Functions and Frequency Response

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
u.u...\)ﬂ\j (.J:_ﬂ‘ ).JLAAA

Text Available in the Library?
. J.G. Proakis and D.G. Manolakis, Digital Signal
Required Texts Processing, Prentice Hall of India. 2009 No
A.V. Oppenheim, Discrete-Time Signal
IHEBDI TN LG Processing, Prentice Hall, 2009. No
S.K. Mitra, Digital Signal Processing, A Computer-based
Recommended Texts Approach, McGraw Hill, 2008 No
Websites https://www.coursera.org
\
&L Grade sl 1(\:;3; ks Definition
(1)
A - Excellent Dbl 90 - 100 Outstanding Performance
B - Very Good EENRYEN 80 - 89 Above average with some errors
Success Group 3
(50 - 100) C - Good 2 70 -79 Sound work with notable errors
D - Satisfactory Lo sl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Geallaall 28) il (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.coursera.org/

MODULE DESCRIPTION FORM
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Module Information

:ﬂ:\u\‘)ﬂ\ 3alall uLAjl’.A

Module Title Control Systems Design | Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEESC315 Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 O Seminar
Module Level 3 Semester of Delivery ‘ 5
Administering Department SCE College Electronics Engineering
Module Leader | Mr. Salam Ibrahim e-mail salam.khather@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | MSc
Module Tutor | / e-mail /
Peer Reviewer Name / e-mail /
Scientific Committee Approval Date 1/6/2023 Version Number | |

Relation with other Modules
G AV Al 5l o) gal) pe A8

Prerequisite module NVEESC309 Semester 4
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
) 5okl Calaal

67

68

69.
70.
71.

72.
73.

74.

75.

. The objective of control system design is to construct a system that has a desirable
response to standard inputs.

. A desirable transient response is one that is sufficiently fast without excessive

oscillations.

A desirable steady-state response is one that follows the desired output with sufficient

accuracy.

Performance Specifications.

System Compensation.

Design Procedures of control systems.

Discusses the root-locus analysis and design of control systems, including

positive feedback systems and conditionally stable systems Plotting root loci with

MATLAB is discussed in detail. Design of lead, lag, and lag-lead compensators with

the root-locus method is included.

Discusses the frequency-response analysis and design of control systems. The stability

criterion is presented in an easily understandable manner. The Bode diagram approach

to the design of lead, lag, and lag-lead compensators is discussed.

Deals with basic PID controllers. Computational approaches for obtaining optimal

parameter values for PID controllers are discussed in detail, particularly with respect to

satisfying requirements for step-response characteristics.

Module Learning
Outcomes

Aol all salall alasll s Hia

100.

reats the root-locus method of analysis and design of control systems. The
design process, from modeling to specification of the control problem and
controller design will be emphasized.

101. Design by Root-Locus Method including design of lead, lag, and lag-lead

compensators.

102.Parallel Compensation Technique.

103.Treats the frequency-response method of analysis and design of control systems.

Design by the Frequency-Response Method (Bode Diagrams) including design of
lead, lag, and lag-lead compensators.

104.Tuning of PID controllers and discusses PID controllers. Also, using Ziegler—Nichols

Rules for Tuning PID Controllers

105.Design of PID Controllers with Frequency-Response approach.




Indicative Contents
Lol LY iy ginal)

Indicative content includes the following.

The Root-Locus Method:

Treats the root-locus method of analysis and design of control systems.

The design process, from modeling to specification of the control problem and controller design
will be emphasized. Design by Root-Locus Method including design of lead, lag, and lag-lead
compensators. Parallel Compensation Technique. [25 hrs]

The Frequency-Response Method:

Treats the frequency-response method of analysis and design of control systems.

Design by the Frequency-Response Method (Bode Diagrams) including design of lead, lag, and
lag-lead compensators. [30 hrs]

PID controllers:
Tuning of PID controllers. Discusses PID controllers. Ziegler—Nichols Rules for Tuning PID
Controllers and design of PID Controllers with Frequency-Response approach. [15 hrs]

Learning and Teaching Strategies

aalail 5 abeill il ind

Strategies

This course will introduce important concepts in the design of control systems.

Special effort will be made to provide example problems at strategic points so that the students
will have a clear understanding of the subject matter discussed.

Learning control implies that the control system contains sufficient computational ability so that
it can develop representations of the mathematical model of the system being controlled and can
modify its own operation to take advantage of this newly developed knowledge.




Student Workload (SWL)
llall sl Jaal

Structured SWL (h/sem) 9 Structured SWL (h/w) 6
Gl I3 Ul il o sal) Jasl Lo pansd lUall AJaiall gl Jal) Jaal
Unstructured SWL (h/sem) 53 Unstructured SWL (h/w) 4
Juaill & lUall alssiall e sl 52l Jasl) L sl Ul wliiiall e a3l Jaal)
Total SWL (h/sem) 150
Jamill UDUA alldall JISH ol 51 Jesl
Module Evaluation
) Balal) ayls
Time/N Rel tL i
tmerium Weight (Marks) Week Due cevant Leariing
ber Outcome
Quizzes 2 10% (10) 5,10 LO#1,5and 6
Formative Assignments 2 10% (10) 2,12 LO#2,3,and 4
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#4,5and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
d)L.J\ ‘_,,_r_}m\)“ CL@.\A\

Material Covered

Week 1 Introduction to design.

Week 2 Introduction to Root-Locus.

Week 3 Design by Root-Locus Method including design of lead compensators.

Week 4 Design by Root-Locus Method including design of lag compensators.

Week 5 Design by Root-Locus Method including design of lag-lead compensators.

Week 6 Parallel Compensation Technique.

Week 7 Mid-term Exam

Week 8 Introduction to the Frequency-Response Method (Bode Diagrams).

Week 9 Design by the Frequency-Response Method including design of lead compensators.

Week 10 Design by the Frequency-Response Method including design of lag compensators.

Week 11 Design by the Frequency-Response Method including design of lag-lead compensators.

Week 12 PID Controllers.

Week 13 Ziegler—Nichols Rules for Tuning PID Controllers.

Week 14 Design of PID Controllers with Frequency-Response.

Week 15 Example Problems.

Week 16 Preparatory week before the final Exam.




Delivery Plan (Weekly Lab. Syllabus)

Sl e sl zlgial
Material Covered
Week 1 Lab 1: Brief Overview of Matlab Programming.
Week 2 Lab 2: The use of MATLAB for obtaining responses of control systems.
Week 3 Lab 3: Lead Compensation Techniques Based on the Root-Locus Approach.
Week 4 Lab 4: Lag Compensation Techniques Based on the Root-Locus Approach.
Week 5 Lab 5: LAG-LEAD COMPENSATION Techniques Based on the Root-Locus Approach
Week 6 Lab 6: Parallel Compensation Based on the Root-Locus Approach.
Week 7 Midterm Lab Exam
Week 8 Lab 7: Example Problems.
Week 9 Lab 8: Basic Characteristics of Lead Compensation by frequency-response approach.
Week 10 Lab 9: Basic Characteristics of Lag Compensation by frequency-response approach.
Week 11 Lab 10: Basic Characteristics of Lag- Lead Compensation by frequency-response approach.
Week 12 Lab 11: Obtain the unit-step response curve of PID-controlled system designed by use of the Ziegler—Nichols
tuning rule.
Week 13 Lab 12: Tuning PID Controllers.
Week 14 Lab 13: Design of PID Controllers with Frequency-Response.
Week 15 Lab 14: Example Problems.
Week 16 Preparatory week before the final Exam.
Learning and Teaching Resources
Guaul alatl) 5las
Available in the
Text R
Library?
Required Texts Modern Control Engineering By Katsuhiko Ogata. Yes
Recommended Texts Control Systems Engineering By Norman S. Nise. Yes
Websites /
Grading Scheme
Gilayall lalasa
Group Grade ) Marks Definition
(%)
A - Excellent Okl 90 - 100 Outstanding Performance
B - Very Good lax 2 80 -89 Above average with some errors
(SSUOCfelsgo()}roup C - Good a 70 -79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) (45-49) More work required but credit awarded
(0-49) F - Fail cly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM



https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.educba.com%2Fintroduction-to-matlab%2F&psig=AOvVaw0rWWnrOUhbtV4TXoPNhqcL&ust=1684953644721000&source=images&cd=vfe&ved=2ahUKEwjwiPbMi4z_AhUhokwKHR3TBtkQr4kDegUIARDFAQ
https://www.google.iq/search?hl=en&sxsrf=APwXEdeNyB8o-aviEayjDjBWA7k6-FhYPA:1684867744738&q=inauthor:%22Norman+S.+Nise%22&tbm=bks
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Module Information
:Lxu\‘).ﬂ\ BJLAM C'_iLA}lM

Module Title Industrial Management and Ethics | Module Delivery
Module Type Basic_ Theory

O Lecture
Module Code NVEE202 O Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery | 5
Administering Department SCE College Electronics Engineering
Module Leader ‘ Thabit H. Thabit e-mail Thabit.thabit@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | MSc
Module Tutor | / e-mail /
Peer Reviewer Name lg/;(l)iahtasem H-M. e-mail Moatasem.hood@uoninevah.edu.iq
Scientific Committee Approval Date 1/6/2023 Version Number ‘ 1

Relation with other Modules
GAY sl )l o) sall e AEDL))

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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Module Learning
Outcomes
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Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 13 Structured SWL (h/w) )
Gl I3 Ul il o sal) Jasl Lo panal llal alinall gyl Jaal)
Unstructured SWL (h/sem) 67 Unstructured SWL (h/w) 4
Geaill IS Ul alaial) e asd 5l Jaal Lo pansf Ul aliinall el ) Jasll
Total SWL (h/sem) 100
Jamill ODA Calldall IS ol 51 Jasl
Module Evaluation
@»\J.ﬂ\ 3Ll ?:‘:‘SJ
Time/N Rel tL i
fmerum Weight (Marks) Week Due clevailt Learning
ber Outcome
Quizzes 2 20% (10) 5,10 LO #1, and 2
Formative Assignments 2 10% (10) 2,12 LO#3,and 4
assessment
Report 1 10% (10) 13 LO#3 and 2
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
b e s zleiall
Material Covered
Week 1 Al sl el pvigall e liall 51y deal e liall s )oY 3 5 iy pad) sLed Allall Clgn 51l 5 Lo liall 5101 J 5 Ao
ee (aeliall 5oy b Al clalayl
Week 2 (eshaiil mparaill 3 Cpanigh) Cpaigall 90 | adaiil) araaill i) 5 (salie Araidaiill (SUgl) g1 53f) :Aadaial) ppanai s ardaiil] JSsg
Week 3 (Ramaighh 3l 300 5 ndas Aad dpavia (38 oliy Apnadigh i) 8 Lol AlSa) 5 3L Culla) 13l 51l 5 3aLal)
Week 4 (rutigh Claaiall 8 Lebnuat s Aalaall areai illaall 3 510) (g3l Ao dale 3 lat) slileadl 5l
Week 5 At ol ol e W g ) gl Al 313
Week 6 (t})ﬁmﬂ uﬁ dL‘IﬁM UJLLJ‘) Jm‘}.d\ t-\l_\.\A:\ ﬁ,}ul\@i\ @)\.ﬁu\n L;A )LLMM 3)‘3) ,?Saﬂ\} M}_\;.“} t})ﬁu\n .L.QL;J) &))M 3)\3‘
Week 7 oSl Caatia Gladia)
lleall 8 380 ) Aeliall 5 Six-Sigma sl 32 sl Gl g Jasa it Aigl) il 53 gl 5510 Claulad) 153 sall 5
Week 8 i : 8
(Bamxigl)
Aden s A Sl LT G5 10Ty ST 5al il i) Agesigl) Slaliiall 3 o s 50 pkil) 513 Lo 51 iS00 LS5 1)
Week 9 5 -
(oY)
Week 10 gl cilelaiall )l Al 5 el Jlsdl)
Week 11 CallSal) A ya g g g el A3 3) ga (53ka
igal) (3MAY) |l il Ao Laia V1 A g sl 5 Agiad) Aalxin¥) Apelall 5 laY) & AENAY) Llaadll) e laiall s 20N @l )iy
Week 12 2l .
(pigall
Week 13 Wlga - () dgidadl) ) Al e o
Week 14 Llae - AUl dgudatl) A0A) -Aal) il 5o
Week 15 Allal) ay sl Addlia
Week 16 Sl Glaiay!
Delivery Plan (Weekly Lab. Syllabus)
pidall = s EL«.LA\
Material Covered
Week 1




Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
Week 9
Week 10
Week 11
Week 12
Week 13
Week 14
Week 15
Week 16
Learning and Teaching Resources
ua:\)ﬁ.m} ?Xx_:” )JLAA
Text Available in the
Library?
Qi, E., Shen, J., and Dou, R. (2014). Industrial Engineering and
Required Texts Engineering Management: Theory and Apply of Industrial Yes
Management, Springer Berlin, Heidelberg.
Eilon, S., Hall, R., and King, J. (1966). Exercises in Industrial
Recommended Texts Management: A Series of Case Studies, Macmillan, St. Martin's Press, Yes
New York.
Websites /
Grading Scheme
Gilayall lalass
LTS Grade paal) l\farks Definition
()
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good lan da 80 - 89 Above average with some errors
(Ssuoc?elsgo()}roup C - Good 2 70-79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladl 28) (45-49) More work required but credit awarded
0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
a,y.ub.m dalall (ha g C.:J.u

Module Information
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Module Title Digital Signal Processing Il | Module Delivery
Module Type Basic Theory

[ Lecture
Module Code NVEE205 Lab
ECTS Credits 5 Tutorial

[ Practical
SWL (hr/sem) 125 O Seminar
Module Level 3 Semester of Delivery ‘ 6
Administering Department SCE College Electronics Engineering
Module Leader | Ahmed Jameel Abdulqader e-mail ahmed.abdulqader@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | Ph.D.
Module Tutor | e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval Date 01/06/2023 Version Number ‘ 1.0

Relation with other Modules
G A dgasl all o) gall pe A83M))

Prerequisite module NVEE204 Semester 5
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
T al) alal) Calaal

81. To develop problem solving skills and understanding of digital signal processing
through the analysis of application techniques.

82. To understand analysis, synthesis and implementation of a given signal and system.

83. This course deals with the basic concept of DSP.

84. This is the basic subject for all digital signal and its application.

85. To perform digital filter design and its analysis.

Module Learning
Outcomes

Fon) Al salall alatll s jaa

Apply application of DFT for the analysis of digital signals and systems.
Design different types of IIR and FIR filters.
Characterize the effects of finite precision representation on digital filters.

bl

Design multirate filters.
5. Apply different types of adaptive filters appropriately in practical systems

Indicative Contents
Lol Y1 @l ginal)

Indicative content includes the following.

Characteristics of practical frequency selective filters. characteristics of commonly used analog
filters - Butterworth filters, Chebyshev filters. Design of IIR filters from analog filters (LPF,
HPF, BPF, BRF) - Approximation of derivatives, Impulse invariance method, Bilinear
transformation. Frequency 81 transformation in the analog domain. [16 hrs]

Structure of IIR filter - direct form I, direct form II, Cascade, parallel realizations.

Design of FIR filters - symmetric and Anti-symmetric FIR filters - design of linear phase FIR
filters using Fourier series method - FIR filter design using windows (Rectangular, Hamming
and Hanning window), Frequency sampling method. FIR filter structures - linear phase structure,
direct form realizations. [16 hrs]

Introduction to Adaptive Filters like LMS [ 4 hrs]

Introduction to Adaptive Filters like RLS [ 4 hrs]
Circular Convolution [ 4 hrs]

Applications of Filter Banks in Audio Processing [4 hrs]
Applications of Filter Banks in Image Processing [4 hrs]
Other applications [4 hrs]

Learning and Teaching Strategies

aslall 5 alasl ilial i

Type something like: The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time refining and expanding

Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials and by
considering type of simple experiments involving some sampling activities that are interesting to
the students.

Student Workload (SWL)
ALl ol 5 Jasl

Structured SWL (h/sem) 77 Structured SWL (h/w) 5

Juadll JA QlUall alaiial) ol jal) Jasl) Le gand calldall alaiidll =l Jaall

Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3

Juadl) A Ul plisiall e ad jall Jaal L sl Ul plasiall el jall Jaal)




Total SWL (h/sem)

Juadll 318 lUall IS s 3l S 125

Module Evaluation

) Balal) ayls
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,2,and 4
Formative Assignments 2 10% (10) 2,12 LO#3,4,5
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
d)L.J\ ‘_,,_r_}m\)“ CL@.\A\

Material Covered

Week 1 Non-recursive & Recursive Systems

Week 2 Analysis of Discrete Time Linear Shift Invariant Systems

Week 3 Discrete Time Systems Described by Difference Equations.

Week 4 Framework for Digital Filter Design

Week 5 Finite Impulse Response Digital Filter Design

Week 6 Infinite Impulse Response Digital Filter Design

Week 7 Mid-term Exam

Week 8 Butterworth Filter Design System Analysis

Week 9 Chebyshev Filter Design System Analysis

Week 10 Introduction to Adaptive Filters like LMS

Week 11 Introduction to Adaptive Filters like RLS

Week 12 Circular Convolution

Week 13 Applications of Filter Banks in Audio Processing

Week 14 Applications of Filter Banks in Image Processing

Week 15 Other applications

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1 Lab 1: Non-recursive & Recursive Systems
Week 2 Lab 2: Analysis of Discrete Time Linear Shift Invariant Systems
Week 3 Lab 3: Discrete Time Systems Described by Difference Equations.
Week 4 Lab 4: Framework for Digital Filter Design
Week 5 Lab 5: Finite Impulse Response Digital Filter Design
Week 6 Lab 6: Infinite Impulse Response Digital Filter Design
Week 7 Mid-term Exam
Week 8 Lab 8: Butterworth Filter Design System Analysis
Week 9 Lab 9: Chebyshev Filter Design System Analysis
Week 10 Lab 10: Introduction to Adaptive Filters like LMS
Week 11 Lab 11: Introduction to Adaptive Filters like RLS
Week 12 Lab 12: Circular Convolution
Week 13 Lab 13: Applications of Filter Banks in Audio Processing
Week 14 Lab 14: Applications of Filter Banks in Image Processing
Week 15 Lab 15: Other applications
Week 16 Preparatory week before the final Exam
Learning and Teaching Resources
u.u.._l)ﬂ\‘s rajaj\ JAL.AA
Text Available in the
Library?
J.G. Proakis and D.G. Manolakis, Digital Signal Processing, Prentice
Required Texts Hall of India. 2009 No
Recommended Texts 2AO?)/9 Oppenheim, Discrete-Time Signal Processing, Prentice Hall, No
S.K. Mitra, Digital Signal Processing, A Computer-based
Recommended Texts Approach, McGraw Hill, 2008 No
Websites https://www.coursera.org
Grading Scheme
Group Grade i) 1\(’)Iarks Definition
(%)
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good las as 80 -89 Above average with some errors
(Ssl:)c?elsgo()}roup C - Good s 70-79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Radlaall 28y ol (45-49) More work required but credit awarded
(0-49) F — Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
:ﬂ:\u\‘)ﬂ\ 3Ll ul.njl’.n

Module Title Industrial Networks | Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEESC316 Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery ‘ 6
Administering Department SCE College Electronics Engineering
Module Leader | Abdulhameed Nabeel Hameed e-mail abdulhamed.hameed@uoninevah.edu.iq
Module Leader’s Acad. Title | Ass. Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | Name (if available) e-mail E-mail
Peer Reviewer Name Yazen H. Shakir e-mail Yazen.shakir@uoninevah.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number ‘ 1.0

Relation with other Modules
G AV Al 5l o) gal) ae A8

Prerequisite module None Semester

Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
Joad ) 3alall Calaal

1. Understanding Network Fundamentals: The module aims to introduce students
to the basic concepts of computer networks, including network architectures,
types of networks, network topologies, and network layering models.

2. Understanding Data Transmission Medium: The module aims to introduce
students to the types of transmission mediums such as shielded twisted pair
cable, coaxial cable, fiber optical cable Wi-Fi, and Bluetooth.

3. Exploring Network Devices: The module aims to familiarize students with
various network devices, such as routers, switches, and hubs. Students will
learn about their functionalities, configurations, and how they contribute to
network connectivity.

4. Exploring Network Addressing: The module aims to explore and analyze
network addressing, including IPv4 addressing, Address Mask, and Glassful
Addressing.

5. Understanding different network architectures commonly used in industrial
networks, such as fieldbus systems (e.g., Profibus, DeviceNet), and Ethernet-
based networks (e.g., EtherNet/IP, PROFINET).

6. Knowledge of Network Protocols: Students can gain knowledge about various
protocols used in industrial networks, such as Modbus, CAN (Controller Area
Network), and others. They can learn about the features, functions, and usage
scenarios of these protocols.

7. Troubleshooting and Maintenance: Students can develop skills in
troubleshooting industrial network issues, such as network connectivity
problems, device configuration errors, signal interference, and data
transmission failures.

8. Industrial Internet of Things (IloT): Students can explore the role of industrial
networks in the context of the Industrial Internet of Things.

Module Learning
Outcomes

o all salall alasll sy

Upon successful completion of this module, students will be able to:

106.Understand the fundamental concepts and principles of computer networks, including
network architectures, types of networks (such as LAN, WAN, and MAN), network
topologies, TCP/IP (Transmission Control Protocol/Internet Protocol) suite, and
network topologies.

107.Explain the basics and types of guided data transmission media such as Unshielded
Twisted Pair (UTP) Cable., Shielded Twisted Pair (STP) Cable., Coaxial Cable, fiber
optical cable Wi-Fi, and Bluetooth.

108.Demonstrate knowledge of network architecture, components, and their functionalities,
such as routers, switches, and hubs. Evaluate and compare different network
architectures, such as client-server and peer-to-peer models, and their advantages and
disadvantages.

109.Understand and analyze network addressing, including IPv4 addressing, Address Mask,
Glassful Addressing (Class A, B, C, and D), and IPv4 types.

110.Explain the fundamental principles and concepts of industrial networks. Also, identify
and compare different types of industrial network topologies and communication
protocols.

111.Design and configure industrial networks based on specific requirements and
constraints, and Integrate industrial networks with IoT and cloud computing platforms.




Indicative Contents

Indicative content includes the following.

Part A - Introduction to Computer Networks:

Definitions and basic concepts — network architectures, types of networks, network topologies,
Protocols «Standards «and Standard organizations. [10 hrs]

Network architectures and models — Principles of Protocol Layering, OSI Protocol Layering
Model, TCP/IP Protocol Suite, Encapsulation and Decapsulation. [5 hrs]

Transmission Media and Networking Devices — Unshielded Twisted Pair (UTP) Cable, Shielded
Twisted Pair (STP) Cable, Coaxial Cable, and Optical Fiber. Wireless transmission media, Wi-
Fi, and Bluetooth. NICs <Hubs <Repeaters «Bridges and Switches, and Routers. [10 hrs]

IP Addressing — Introduction to IPv4 addressing, Address Mask, and Glassful addressing, IPv4
addressing types. [10 hrs]

Part B — Industrial Networks

Introduction to Industrial Networks - Overview of industrial networks, components of industrial

ARk Sy siad networks (field devices, controllers, switches, and routers). [5 hrs]
Industrial Communication Standards:
Serial data communication interface standards - ( RS 232,422,485 standards). [5 hrs]
Industrial Communication Protocols - Introduction to industrial communication protocols such
as (Profibus, Modbus, EtherNet/IP, and DeviceNet), the characteristics, advantages, and
limitations of these protocols. [10 hrs]
Fieldbus-Based Industrial Networks - Introduction to fieldbus systems and their applications,
Types of fieldbus protocols (Profibus, DeviceNet, CANbus), Fieldbus network architecture
and components, Configuration and addressing in fieldbus networks. [5 hrs]
Industrial IoT - Overview of the Industrial Internet of Things (IloT), Integration of industrial
networks with IoT devices and cloud platforms, Industrial Network Design and Implementation.
[10 hrs]

Learning and Teaching Strategies
aalail 5 abeill bl ind

The main strategy that will be adopted in delivering this module is:

1- Understand the fundamentals: Start by building a solid foundation of
knowledge about industrial networks. Familiarize yourself with the basic
concepts, protocols, and architectures commonly used in industrial
environments. This will help you grasp more advanced topics later on.

2- Engage in hands-on learning: Industrial networks are best understood through
practical experience. Try to get access to real-world industrial equipment, such
as programmable logic controllers (PLCs) or industrial routers, and practice

Strategies configuring and troubleshooting network setups. If physical equipment is not

readily available, consider using simulation software to simulate industrial
network environments.

3- Take advantage of online resources: The internet offers a wealth of resources
for learning about industrial networks. Look for online tutorials, video courses,
and educational websites that provide in-depth explanations and demonstrations
of industrial network concepts. Websites like Cisco Learning Network,
Rockwell Automation, and Siemens Industry Online Support are great starting
points.

Student Workload (SWL)
Gallall gl jall Jaal

Structured SWL (h/sem)
Jeadll J3A Qllall alatiall gub;l\ Jaall Le gand calldall e,.L‘...L,A\ =l Jaall

2 Structured SWL (h/w)




Unstructured SWL (h/sem) 18 Unstl:uctured SWL (h/w) )
Jeal) JDA allall alsiiall e ol ) Jaal Lo sl Ul alaiiall ye asl 5l Jasl)
Total SWL (h/sem) 100
Guadll J& CUall IS sl jal) Jaal
Module Evaluation
Aaud ol salal) s
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome
Quizzes 2 10% (10) 5,10 LO#1-6
Formative Assignments 1 10% (10) 12 LO#5and6
assessment Lab 7 10% (10) Continuous
Report 1 5% (5) 13 LO#3,5and 6
Summative Midterm Exam 4 hr 15% (15) 7 LO#1-5
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@Bl e s 2Ll
Material Covered
Introduction and Definitions:
Week 1 o Introduction to Data Communication <Networks ¢«Protocols ¢«Standards <and Standard
organizations.
Basic Concepts:
Week 2 . Overview of Line configuration «Topology «Categories of networks, and Communication
modes.
Network Models:
o Principles of Protocol Layering.
Week 3 o OSI Protocol Layering Model.
o TCP/IP Protocol Suite
o Encapsulation and Decapsulation.
Transmission media:
—_— o Wired transmission media: Unshielded Twisted Pair (UTP) Cable, Shiclded Twisted Pair
(STP) Cable, Coaxial Cable, and Optical Fiber.
. Wireless transmission media: Wi-Fi, and Bluetooth.
Networking and Internetworking Devices:
Week 5 o Networking devices: NICs <Hubs «Repeaters «<Bridges and Switches., Internetworking
devices: Routers.
Internet Protocol (IPv4) 1:
Week 6 o Introduction to IPv4 addressing, Address Mask, and Glassful addressing.
Internet Protocol (IPv4) 2:
Week 7 .
. IPv4 addressing types.
Week 8 Midterm Exam
Introduction to Industrial Networks:
Week 9 . Overview of industrial networks and their importance in industrial automation
. Key components of industrial networks: field devices, controllers, switches, and routers.
Industrial Communication Standards:
Week 10 . Serial data communication interface standards ( RS 232,422,485 standards)
Week 11 Industrial Communication Protocols 1:




° Introduction to various industrial communication protocols such as Profibus, Modbus,
EtherNet/IP, and DeviceNet.
Industrial Communication Protocols 2:
Week 121 | Understanding the characteristics, advantages, and limitations of different protocols
Fieldbus-Based Industrial Networks
. Introduction to fieldbus systems and their applications
Week 13 . Types of fieldbus protocols (e.g., Profibus, DeviceNet, CANbus)
. Fieldbus network architecture and components
. Configuration and addressing in fieldbus networks
Industrial IoT:
. Overview of the Industrial Internet of Things (IIoT)
Week 14 . . . . .
. Integration of industrial networks with [oT devices and cloud platforms
. Edge computing in industrial networks.
Industrial Network Design and Implementation:
Week 15 . Guid.elines for designing and implementing industrial networks based on specific
requirements
. Design considerations for scalability, reliability, and fault tolerance
Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

il e ¥l zlgial
Material Covered
Week 1 Introduction to CISCO Packet Tracer network simulator
Week 2 Building networks using different network topologies

Week 3 Data capturing in Packet Tracer

Week 4 Cabling twisted pair cables using RJ 45 connectors

Week § Building and Configuring small networks

Week 6 Configuring and testing network connectivity

Week 7 Assignment IP addressing information to network devices
Week 8 Midterm Exam

Week 9 Using Packet Tracer in industrial networks

Week 10 Designing and configuring industrial networks 1

Week 11 Designing and configuring industrial networks 2

Week 12 Designing and configuring wireless industrial network 1

Week 13 Designing and configuring wireless industrial network 2

Week 14 Building industrial IoT networks (IIoT networks) 1

Week 15 Building industrial IoT networks (IIoT networks) 2

Week 16 Preparatory week before the final Exam

Learning and Teaching Resources
u.u.._l)ﬂ\‘s rajaj\ JAL.AA

Text Available in the
Library?
1- "Introduction to Data Comm. And Networking" (5th
. edition), by Pehrouz Forouzan.
R d Text >, . . . N
SUERES e 2- "Industrial Network Basics: Practical Guides for the ©
Industrial Technician" by Cisco Networking Academy.
Industrial Network Security: Securing Critical Infrastructure
Recommended Texts Networks for Smart Grid. No
Websites 1- Coursera: Coursera provides courses on industrial networking and automation.
2- YouTube: YouTube has a wealth of tutorial videos on industrial networking.
Grading Scheme
Group Grade pal) 1\(’)Iarks Definition
()
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good las da 80 - 89 Above average with some errors
(Ssl:)c?elsgo()}roup C - Good s 70 -79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladl 28) (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
Aol Al BALal) Ciua g Zagal




Module Information
mba&\ BJLAS\ C'_iLA}lM

Module Title PLC | Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEESC317 Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery | 6
Administering Department SCE College | Electronics Engineering

Module Leader

‘ Yazen Hudhaifa Shakir

e-mail

yazen.shakir@uoninevah.edu.iq

Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | MSc
Module Tutor | Abdurrahman Basil e-mail | E-mail
Peer Reviewer Name Mohammed N. Younis e-mail | Mohammed.younus@uoninevah.edu.iq

Scientific Committee Approval Date

01/06/2023

Version Number | 1.0

Relation with other Modules

G AV Al ) o) gall pe A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester



mailto:yazen.shakir@uoninevah.edu.iq

Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
T al) alal) Calaal

Aims

112.Understanding Relay-Based Control: Classic control theory aims to provide an
understanding of how relays can be used for motor control. This involves studying the
principles of relay operation, such as ON/OFF switching based on threshold values,
and their application in controlling motor behavior.

113.Motor Start/Stop Control: Classic control theory focuses on designing relay-based
control strategies for motor start/stop operations. The aim is to develop control
algorithms that utilize relays to control the motor's power supply and enable smooth
and controlled starting and stopping of the motor.

114.To study the classification of industrial control systems.

115.What they control and how they control

116.Possess knowledge and familiarity with both IEC and NEMA standards.

117.To study the main components of Programmable Logic Controller

118.To study Basic Functions of Ladder Diagram as a Programming language

119.To study the on-off control of industrial applications.

120.To study Programmable Logical Controllers (PLCs) with industrial applications.

121.To study data types and data flow compatibility using PLCs

Module Learning
Outcomes

Fou) Al salall alaill s jaa

1. Understanding the history, context and components of industrial control systems.
Also, understanding the classical circuits for Motor control (three phase and single
phase). Moreover, understanding practical on-off control systems with the use of
PLCs.

2. Understanding practical PLCs with their application to Solve tasks. Outstanding of
PLC programming Languages and Reading electrical schematic diagrams.

3. Understand the fundamentals of ladder diagram programming: Demonstrate a solid
understanding of ladder diagram programming as a graphical language used in
programmable logic controllers (PLCs), including the basic symbols, elements, and
structure.

4. Apply basic control logic concepts: Apply fundamental control logic concepts in
ladder diagram programming, such as series and parallel circuits, branching, and
decision-making using conditional instructions.

5. Design and implement basic control systems: Design and implement ladder
diagram programs to control basic industrial processes, including motor control,
conveyor systems, and simple logic operations.

6. Utilize timers and counters effectively: Understand the functionality and usage of
timers and counters in ladder logic programming and apply them appropriately in
control systems to achieve desired timing and counting operations. Troubleshoot
ladder logic programs: Identify and resolve common programming errors and faults
in ladder logic programs using effective troubleshooting techniques, including
online monitoring and debugging tools.




Indicative Contents
ol Y il giadl)

Indicative content includes the following.
Part A — Classic Control Industrial Panel Components [8 hrs.]
key components of the typical industrial control panel that you need to be familiar with:

Power Circuit.
Control Circuit.
Switches.
Terminal Blocks.
Contactors.
Motor Drives.
Transformers.

Overcurrent Protection Devices.
Part B — Schematic Electrical Standards IEC and NEMA [8 hrs.]
These standards provides rules for the composition of designations and names for the

identification of signals and signal connections. Includes the designation of power supply
circuits...
Part C- Ladder diagram [20 hrs.]
- Power Flow Indicators in LAD
- Generic Instructions in LAD (Generic instructions provide a quick, keyboard
method for picking and placing instructions in LAD.)
- Symbol Table / Global Variable Table
- Understanding the Timer Instructions for SIEMENS and Delta PLCs (On-Delay
Timer (TON) for timing a single interval, Retentive On-Delay Timer (TONR)
for accumulating a number of timed intervals, Off-Delay Timer (TOF) for
extending time past an off (or false condition), such as for cooling a motor after
it is turned off.)
- Bit Logic operation, Ladder diagram — Integer Math operations, Compare
operations
Part D- Practical examples wiring 1/Os [20 hrs.]

- Describe the I/O section of a programmable controller, Identify DIP switches,
Describe the proper wiring connections for input and output devices and their
corresponding module

- Sinking and Sourcing connections

- Practical examples and Assignments

Learning and Teaching Strategies

aabail 5 abeill il il ind

Strategies

- Hands-on Laboratory Exercises: Practical exercises using real or simulated PLC
hardware allow students to apply theoretical knowledge and gain hands-on
experience. This includes wiring and configuring PLC systems, creating ladder
logic programs, and testing their functionality.

- Case Studies and Real-world Applications: Presenting real-world examples and
case studies helps students understand how PLCs are used in various industries.
Analyzing and discussing these applications enhances their problem-solving
abilities and exposes them to different control scenarios.

- Interactive Discussions and Group Work

- Simulations and Virtual Environments: Utilizing software-based PLC
simulations and virtual environments provides a cost-effective and flexible




approach to practice programming and troubleshooting. Students can
experiment with different scenarios and observe the outcomes in a controlled
environment.

- Online Resources and Tutorials: Supplementing traditional teaching methods
with online resources, tutorials, and interactive platforms can enhance students'
independent learning. These resources may include video tutorials, online
forums, PLC programming software, and online quizzes or assessments.

- Industry Guest Speakers and Site Visits: Inviting industry professionals as guest
speakers or organizing site visits to industrial facilities utilizing PLCs provides
students with firsthand insights into real-world applications and industry
practices. This bridges the gap between academia and industry.

- Continuous Professional Development: Encouraging students to stay updated
with the latest advancements in PLC technology through continuous
professional development opportunities, such as workshops, conferences, or
online courses, ensures they remain well-informed and adaptable in a rapidly
evolving field.

Student Workload (SWL)
Gallall a5l Jaal

Structured SWL (h/sem) 2 Struc‘tured SWL (h/w) 4
dhail) A QU alaiiall ol Hall Jaal) Lo gl lUall alaiiall ol Hall Jasl)
Unstructured SWL (h/sem) 13 Unstlzuctured SWL (h/w) 25
Jeaill A Ul alatial) y a2l Jaal Lo pansl ALl aliinall e sl ) Jasll .
Total SWL (h/sem) 100
Gl J3& alldall ISl 51 Jaal
Module Evaluation
Al Al salall Rty
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome
Quizzes 2 10% (10) 5,12 LO#1,2,and 6
Formative Assignments 1 10% (10) 13 LO#1-3
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#3,4and 6
Summative Midterm Exam 1 hr 10% (10) 7 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
ol e sl zleid)
Material Covered
1. Introduction — Industrial control Panel components, what they control? And how they control? What is
Week 1 ]
PLC? and it’s Hardware components
Week 2 2. Main Industrial components and how they work (Contactors, Relays , Overload and Push buttons
types )
Week 3 3. Reading electrical Schematic diagrams for power and control circuits for single and three phase motors,
Wiring Diagrams




Week 4 4. Introduction to PLC Programming Languages, Ladder Diagrams, Ladder Diagram Rules, Basic
Stop/Start Circuit, Sequenced Motor Starting Digital Logic Gates — Part 1
Week 5 5. Ladder Diagrams, Ladder Diagram Rules, Basic Stop/Start Circuit, Sequenced Motor Starting Digital
Logic Gates — Part 2
Week 6 6. Data Type, Memory Types and properties, Memory Organization and Addressing, Introduction to
special memory
Week 7 7. Mid-term Exam
Week 8 8. Ladder diagram — Bit Logic operations
Week 9 9. Timers Types and Timing diagram for them
Week 10 10. Ladder diagram — Compare operations
Week 11 11. Ladder diagram — Integer Math operations
Week 12 12. Counters
Week 13 13. Describe the I/O section of a programmable controller, Identify DIP switches, Describe the proper
wiring connections for input and output devices and their corresponding module
Week 14 14. Sinking and sourcing
Week 15 15. Examples, real applications
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
PEOA|] = s GL@.&A\
Material Covered
Week 1 Introduction Logo Soft Comfort, Step 7- Micro Win, Delta PL.C Compilers
Introduction to CADe_SIMU ,
Week 2 CADe SIMU is a program used to create power schemes, control how they behave and see the simulations in
real time. It is one of the best simulation programs for classic control or relay-based control for industrial panels
At the end of the session, students will be familiarized with the following:
1. LOGO Wiring
Week 3 2. Testing LOGO PLC Practically
3. Switches
4. Coils
At the end of the session, students will be familiarized with the following:
Week 4 1. Internal coil
2. Forward and Reverse Motor direction
At the end of the session, students will be familiarized with the following :
Week § 1. Power and control circuits for Star — Delta Connection
2. Ladder diagram for Star — Delta Connection
Week 6 1. Logic Gates and Motor control circuits (Latching and interlocking) using CAD SIMU
2. Sequenced Motor Starting Digital Logic Gates implementation
Week 7 Ladder diagram — Bit Logic operations
Week 8 Timers Types and Timing diagram for them
Week 9 Mid Exam
Week 10 Ladder diagram — Compare operations
Week 11 Ladder diagram — Integer Math operations
Week 12 Counters
Week 13 Practical example
Week 14 Practical example
Week 15 Practical example
Week 16 Preparatory work for final exam
Learning and Teaching Resources
ol g aladll jalias
Text Available in the Library?
Automating Manufacturing Systems with PLCs , Year:
Required Texts 2010 Available Online
Hugh Jack




Title Programmable Logig
Controllers: Hardware and

Programming ) )
Recommended Texts Author Max Rabice , Year:2017 Available Online
ISBN: 1631269348,
9781631269349

https://www.youtube.com/channel/UCUKKQwBQZczpYzETkZNxi-w
https://www.youtube.com/@A_R_94

Websites .
https://www.udemy.com/course/classic-control-1/
https://youtube.com/playlist?list=PLhJQOWRdDvAThM4S6APm6IpyfBhgliEiHI
Grading Scheme
Gilayall labass
Group Grade el I\(/)Iarks Definition
()
A - Excellent Okl 90 - 100 Outstanding Performance
B - Very Good lax 2 80 - 89 Above average with some errors
(SSlBCfelsgo()}roup C - Good > 70 -79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladl 28) (45-49) More work required but credit awarded
0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
sl ) Bl Ciia g Zasal

Module Information
sl all 3alall e glaa

Module Title Power Electronics | Module Delivery
Module Type Core Theory
O Lecture
Module Code NVEESC318 Lab
ECTS Credits 4 O Tutorial
O Practical
SWL (hr/sem) 100 0 Seminar
Module Level 3 Semester of Delivery | 6
Administering Department SCE College Electronics Engineering
Module Leader | Mr. Salam Ibrahim e-mail salam.khather@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | MSc
Module Tutor | / e-mail /
Peer Reviewer Name / e-mail /
Scientific Committee Approval Date / Version Number | /



https://www.youtube.com/channel/UCUKKQwBQZczpYzETkZNxi-w
https://www.youtube.com/@A_R_94
https://www.udemy.com/course/classic-control-l/
https://youtube.com/playlist?list=PLhJQWRdDvAThM4S6APm6IpyfBhg1iEiHl

Relation with other Modules
G A dgasl all o) gall pe A8DM))

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
) 5okl Calaal

122.To understand the concepts, basic operation, steady state operation of efficient
switched- mode power conversion techniques, including basic circuit operation.

123.Modeling, analysis, and control techniques.

124. design of power circuits including inverters, rectifiers, and DC-DC converters.

125. Numerous application examples will be presented such as motion control systems and
power supplies.

Module Learning
Outcomes

Aol 3alall alail) s jie

1. Describe the applications of power electronic converters. Explain the operation of half
and full bridge rectifier circuits with resistive and inductive loads. Draw the circuit
diagrams and understand the operation of common single phase rectifier circuits.

2. Draw the circuit diagrams and understand the operation of common three phase
rectifier circuits.

3. Draw the circuit diagrams and understand the operation of common single phase
cycloconverter circuits.

4. Draw the circuit diagrams and understand the operation of common Three phase
cycloconverter circuits.

5. Explain the operation and design simple SMPS circuits, including buck and boost DC-
DC converters.

6. Draw the circuit diagrams and understand the operation of common buck converter,
common boost converter, common buck-boost converter, and common single-phase
mverter

Indicative Contents
Aol Y el sial)

Indicative content includes the following.

Part A - AC to DC (Rectifier).

AC-DC converter analysis and design (Rectifiers, Controlled Rectifiers) uncontrolled, controlled
rectifiers and calculate the input, output and device currents. Draw the waveforms and explain
the operation of various modes of AC-DC converters. [26 hrs]

Part B - AC to AC (Cycloconverter).
AC-AC converter analysis and design and calculate the output voltage. Draw the waveforms and

explain the operation of various modes of AC-AC converters [10 hrs]

Part C - DC to DC (Chopper).
DC-DC converter analysis and design (Step-Up, Step-Down, Step-Up and Step-Down). Draw
the waveforms and explain the operation of various modes of DC-DC converters. [10 hrs]

Part D - DC to AC (Inverter).
DC-AC converter analysis and design (Inverters). Basic concepts and Pulse width modulation
schemes. [10 hrs]




Learning and Teaching Strategies

aslall 5 alasl ilial i

The teacher explains the fundamental theoretical principles of the converter and solves numerical
problems relating to the converter in the theory class. While in the laboratory, students use Matlab
simulation software to verify the converters' reactions.

Improve the technical understanding of the power electronics circuits and applications.
Numerous application examples will be presented such as motion control systems, power
supplies, and others.

Strategies

Student Workload (SWL)
Gallall )5 Jeal

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
Juadll I3 QU alaiial) ol jall Jasl) e sand alldall alaiall sl all Jasll
Unstructured SWL (h/sem) 13 Unstructured SWL (h/w) 25
daail) Pa Qlall Alaiiall yie ol Al Jaall Lo saud alldall alatiall jie sl yal) Jasl) ’
Total SWL (h/sem) 100
Guaill 33 Ul SN ol al) Jaal




Module Evaluation

Al all salall Pty
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome
Quizzes 2 10% (10) 5,10 LO #1, and 6
Formative Assignments 2 10% (10) 2,12 LO#1,2,4and 5
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#3and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@bl e s Zleid)
Material Covered
Week 1 Introduction - Power Electronics Applications. Power Electronics Devices. Power Electronics Converter.
Week 2 Single-Phase Half -Wave Uncontrolled Rectifier and Single-Phase Full Wave Uncontrolled Rectifier. The
Waveform Ripple Factor (R.F) & Form Factor (FF).
Week 3 A Single-Phase Half Wave Controlled Rectifier with Resistive (R) Load. The Efficiency of the Rectification and
the Input Power Factor (PF).
Week 4 A Single-Phase Half Wave Controlled Rectifier with Inductive (RL) Load.
A Single-Phase Half Wave Controlled Rectifier with Inductive (RL) Load and Free Wheeling Diode.
Week 5 A Single-Phase Full Wave Controlled Rectifier with Inductive (RL) Load
Week 6 A Single-Phase Full Wave Controlled Rectifier with Inductive (RL) Load and Free Wheeling Diode
Week 7 A Single-Phase Full Wave Controlled Rectifier with highly Inductive (RL) Load and Free Wheeling Diode.
Week 8 Three Phase Half Wave Controlled Rectifier with Resistive Load.
Three Phase Half Wave Controlled Rectifier with Load Highly Inductive load.
Week 9 The Relationship Between Line Voltage and Phase voltage of the Three Phase Balanced Supply Voltage.
Three Phase Full Wave Controlled Rectifier with Load Highly Inductive load.
A Single-Phase AC Controller (Cycloconverter).
Week 10 The On-Off Cycloconverter with Resistive Load.
The Phase type Cycloconverter.
Week 11 DC-DC Switch-Mode Converters. Step-Down DC-DC Converter (BUCK).
Week 12 Step-Up DC-DC Converter (BOOST). Step-Down/Up DC-DC Converter (BUCK - BOOST).
Week 13 Switch-Mode DC-AC Inverters. Pulse-width-modulated inverters and Square-wave inverters. Single-phase
inverters with voltage cancellation.
Week 14 Single-phase switch-mode inverter, four quadrants of operation.
Week 15 Preparatory week before the final Exam.
Week 16 Exam.




Delivery Plan (Weekly Lab. Syllabus)
Sl e s zlgial

Material Covered

Week 1 Lab 1: Introduction - Power Electronics Applications using Matlab.

Week 2 Lab 2: Single-Phase Half -Wave Uncontrolled Rectifier and Single-Phase Full Wave Uncontrolled Rectifier.

Week 3 Lab 3: A Single-Phase Half Wave Controlled Rectifier with Resistive (R) Load. The Efficiency of the
Rectification and the Input Power Factor (PF).

Week 4 Lab 4: A Single-Phase Half Wave Controlled Rectifier with Inductive (RL) Load.

Week 5 Lab 5: A Single-Phase Full Wave Controlled Rectifier with Inductive (RL) Load

Week 6 Lab 6: A Single-Phase Full Wave Controlled Rectifier with Inductive (RL) Load and Free Wheeling Diode.

Week 7 Lab 7: A Single-Phase Full Wave Controlled Rectifier with highly Inductive (RL) Load and Free Wheeling
Diode.

Week 8 Lab 8: Three Phase Half Wave Controlled Rectifier with Load Highly Inductive load.

Week 9 Lab 9: Three Phase Full Wave Controlled Rectifier with Load Highly Inductive load.

Week 10 Lab 10: The Phase type Cycloconverter.

Week 11 Lab 11: Step-Down DC-DC Converter (BUCK).

Week 12 Lab 12: Step-Up DC-DC Converter (BOOST).

Week 13 Lab 13: Step-Down/Up DC-DC Converter (BUCK - BOOST).

Week 14 Lab 14: Single-phase switch-mode inverter.

Week 15 Lab 15: Preparatory week before the final Exam.

Week 16 Lab 16: Exam.

Learning and Teaching Resources
ua:\)ﬁ.m} ?Xx_:” )JLAA

Text Available in the
Library?
Required Texts Power electronics handbook: devices, circuits, and applications Yes
q handbook” edited by Muhammad H. Rashid, 3rd ed.
Recommended Texts / /
Websites /
Grading Scheme
Group Grade pal) 1\(’)Iarks Definition
(%)
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good la s 80 - 89 Above average with some errors
(Ssl:)c?elsgo()}roup C - Good s 70 -79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aadladl 28) (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
Al Al BALal) Ciua g Zagal




Module Information
mba&\ BJLAM C'_iLA}lM

Module Title Statistics and Probability Module Delivery
Module Type Basic Theory
O Lecture
Module Code NVEE O Lab
ECTS Credits 5 Tutorial
O Practical
SWL (hr/sem) 125 O Seminar
Module Level 3 Semester of Delivery | 6
Administering Department SCE College Electronics Engineering
Module Leader ‘ Abdurahman Basil AYOUB e-mail abdulrahman.ayoub@uoninevah.edu.iq
Module Leader’s Acad. Title Asst. Lecturer Module Leader’s Qualification | MSc
Module Tutor | e-mail E-mail
Peer Reviewer Name Abdulallah 1. e-mail E-mail
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
G AV sl all o) gall e A8M))

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
Joad ) 3alall Calaal

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Introduce students to the basic concepts of statistics, including data types, data
collection methods, and the role of statistics in engineering analysis and decision-
making.

Develop students' skills in analyzing and interpreting data using appropriate statistical
techniques, such as descriptive statistics, graphical methods, and summary measures.
Provide an understanding of probability theory, including probability distributions, random
variables, and their applications in modeling and analyzing engineering systems.

Introduce students to the concept of discrete random variables and their importance in
modeling and analyzing engineering systems.

Introduce and analyze common discrete probability distributions, such as the
binomial distribution, and Poisson distribution, and their applications in modeling
real-world engineering problems.

Introduce students to the concept of continuous random variables and their
significance in modeling and analyzing continuous phenomena encountered in
system and control engineering.

Introduce and analyze common continuous probability distributions, such as the
uniform distribution, normal distribution, and exponential distribution, and their
applications in modeling real-world engineering problems.

Introduce students to the fundamental concepts and principles of numerical
analysis, emphasizing the importance of numerical methods in solving engineering
problems.

Introduce and analyze numerical methods for solving equations, including root-
finding algorithms, such as Newton-Raphson, and their applications in engineering
analysis.

Introduce numerical methods for solving ordinary and partial differential equations,
such as Euler's method, Runge-Kutta methods, and finite difference methods,
providing tools for analyzing dynamic systems in engineering.

Develop skills in numerical differentiation and integration techniques,
including finite difference approximations, Simpson's rule, and numerical
integration methods, to approximate derivatives and integrals of functions
encountered in engineering analysis.

Module Learning
Outcomes

Al 5 alall Wlal) il jie

Understanding of fundamental statistical concepts: Demonstrate an understanding
of basic statistical concepts, including population, sample, variable, data types, and
levels of measurement. Also, knowledge of data collection methods: Identify and
describe different methods of data collection, such as surveys, experiments, and
observational studies, and understand their strengths and limitations.
Interpretation of statistical measures: Interpret and analyze statistical measures,
such as mean, median, mode, variance, and standard deviation, to gain insights into
the characteristics of a dataset.

Understanding of probability: Comprehend the fundamental concepts of probability
theory, including basic probability rules, conditional probability, and the concept
of independence.

Application of probability distributions: Apply probability distributions, such as the
binomial distribution, Poisson distribution, and normal distribution, to model and
analyze real-world engineering problems.




Ability to conduct basic statistical analyses: Apply appropriate statistical
techniques to analyze and draw conclusions from sample data, including hypothesis
testing, confidence intervals, and correlation analysis.

Critical thinking and data interpretation: Develop critical thinking skills to evaluate
and interpret statistical results, identify patterns or trends in data, and make
informed decisions based on statistical analysis.




Indicative Contents
Lala Y il siadl

Introduction to Basic Statistical Concepts (32)

Descriptive Statistics, Inferential Statistics, Statistics Definitions (Sample space, Events, Venn
diagram, Classical Probability), Conditional Probabilities, Counting Rules: Permutation,
Combination, Probability Calculations using Combinations / Permutations)

Discrete Random Variables (r.v.) (32)

Discrete Probability Distributions, Cumulative Distribution Function (cdf), Mean or Expected
Value, Variance and Standard Deviation, Binomial Distribution, Poisson Distribution.
Continuous Random Variables (r.v.) (32)

Continuous Probability Distributions, Cumulative Distribution, Mean or Expected Value,
Normal Distribution, Standard Normal Distribution, Continuous Uniform Distribution,
Exponential Distribution

Learning and Teaching Strategies

abail 5 abeil il i)

Strategies

1. Lectures: Traditional lectures are delivered by the instructor to introduce and
explain key concepts, theories, and methodologies related to mathematical
engineering analysis. These lectures provide a foundation for students to understand
the theoretical aspects of the course.

2. Problem-solving sessions: Dedicated problem-solving sessions are conducted to
allow students to practice applying mathematical concepts and techniques to solve
engineering problems. These sessions may involve group discussions, guided
exercises, and example problems.

3. Tutorials: Tutorials are interactive sessions where students can clarify doubts, ask
questions, and receive additional guidance on course materials. Tutorials may
involve solving challenging problems, discussing case studies, or reviewing
specific topics based on student needs.

4. Assignments and projects: Assignments and projects are assigned to students to
reinforce their learning and apply mathematical engineering analysis techniques to
real-world problems. These assignments may involve data analysis, modeling,
simulation, or optimization tasks.

5. Group discussions and presentations: Group discussions and presentations are
organized to encourage active participation and foster collaborative learning among
students. Students may be assigned specific topics or problems to research, analyze,
and present to their peers, promoting deeper understanding and knowledge sharing.

6. Formative and summative assessments: Regular formative assessments, such as
quizzes, tests, or in-class exercises, are conducted to assess students' understanding
and progress. Summative assessments, such as exams or project evaluations, are
used to evaluate students' overall performance in the course.




Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl I3 Ul il o sal) Jasl Lo pansd lUall Jaiall gl Jal) Jaal

Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
Geaill IS Ul alaial) e asd 5l Jaal Lo sauad lUall Aliiiall e sl Jaal)

Total SWL (h/sem) 125

Jamill ODA Calldall IS ol 51 Jasl

Module Evaluation

Aaud ol salal) s
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome
Quizzes 3 10% (10) 3,9,13 LO #1-6
Formative Assignments 2 10% (10) 2,8 LO#3
assessment Seminar 1 10% (10) Continuous
Report 1 10% (10) 11 LO#4,5,and 6
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-6
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@Bl e sl Zleidl
Material Covered

Week 1 Introduction to Basic Statistical Concepts

Week 2 Introduction to Basic Statistical Concepts

Week 3 Introduction to Basic Statistical Concepts

Week 4 Discrete Random Variables (r.v.)

Week 5 Discrete Random Variables (r.v.)

Week 6 Discrete Random Variables (r.v.)

Week 7 Discrete Random Variables (r.v.)

Week 8 Discrete Random Variables (r.v.)

Week 9 Mid-Exam

Week 10 Continuous Random Variables (r.v.)

Week 11 Continuous Random Variables (r.v.)

Week 12 Continuous Random Variables (r.v.)

Week 13 Continuous Random Variables (r.v.)

Week 14 Continuous Random Variables (r.v.)

Week 15 Continuous Random Variables (r.v.)

Week 16 Preparatory week before the final Exam




Learning and Teaching Resources
L)“:“)‘\ﬂ‘} rd’.:” ‘).\LAA

Available in the
Library?
. Probability and Statistics for Engineers: By Ronald Johnson,
R d Text . . N
equired Texts Miller & Freund’s 7"Ed. Prentice Hall, 2005 ©
Recommended Texts Book - 2009 - Probability and Statistics - Schaums Outlines No
Websites
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e V) leiall
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Grading Scheme
Group Grade il Marks Definition
(%)
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good lan da 80 - 89 Above average with some errors
(Ssuoccelsg 0()}“)“1) C - Good L 70 -79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail [CEVIENJRV:) T (45-49) More work required but credit awarded
(0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM

Aol Al BALaY) Ciua g Zasal

Module Information
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Module Title Fluid Mechanics Module Delivery
Module Type Core Theory
O Lecture
Module Code NVEESC319 O Lab
ECTS Credits 4 O Tutorial
O Practical
SWL (hr/sem) 100 0 Seminar
Module Level 3 Semester of Delivery | 6
Administering Department SCE College | Electronics Engineering
Module Leader | Ismael Khudhair Abdullah Al-Jobury e-mail Ismael.abdullah@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Assistant Module Leader’s Qualification ‘ M.Sc.
Module Tutor | e-mail E-mail
Peer Reviewer Name e-mail E-mail

Scientific Committee Approval Date

01/06/2023

Version Number | 1.0

Relation with other Modules
G AV Al jall o) gal) pe A8

Prerequisite module

NVEESC314

Semester 5

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

e Understanding Fluid Properties: Develop a foundational grasp of compressibility,
viscosity, and Newtonian vs. non-Newtonian fluids.
e  Fluid Statics: Explore pressure measurement techniques, Pascal’s Law, and hydrostatic

) forces on submerged surfaces.
Module Aims

. . el e  Fluid Dynamics: Analyze flow classification, equations of motion (Newton’s second
4,.\“\‘)&3\ salall Calaal

law, Euler’s equation, Bernoulli’s equation), and flow rate calculations.

e Measurement Techniques: Learn practical applications of fluid mechanics in
engineering, including flow rate measurements using Venturimeters and Pitot tubes.

e Engineering Applications: Apply fluid mechanics principles to real-world problems
in robotics, aerospace, hydraulics, and mechanical systems.

e Comprehend Fundamental Fluid Properties: Gain a clear
understanding of compressibility, bulk modulus, viscosity, and the
distinction between Newtonian and non-Newtonian fluids.

e Analyze Fluid Statics: Apply Pascal’s Law and hydrostatic pressure
principles to solve engineering problems related to submerged surfaces
and pressure measurements.

e Solve Fluid Dynamics Problems: Use equations of motion, including
Newton’s Second Law, Euler’s Equation, and Bernoulli’s Equation,

Al ol 5oLl el il e to analyze fluid behavior in dynamic conditions.

o Evaluate Flow Rate Measurement Techniques: Apply concepts like
Venturimeter and Pitot Tube to measure fluid velocity and flow rate

Module Learning
Outcomes

accurately.

e Apply Engineering Mechanics to Real-World Scenarios: Utilize fluid
mechanics principles in disciplines such as robotics, aerospace,
hydraulics, and control systems.




Indicative Contents

1. Fundamental Fluid Properties
e Introduction to Fluid Mechanics: Basic definitions and significance in engineering
e Compressibility and Bulk Modulus: Understanding fluid response under pressure
e  Fluid Viscosity: Effects on flow behavior and industrial applications
e Newtonian vs. Non-Newtonian Fluids: How fluids behave under different stress
conditions
2. Fluid Statics
e Pascal’s Law and Hydrostatic Pressure: Principles of pressure transmission in fluids
e  Fluid Pressure Types: Gauge, absolute, and atmospheric pressure
e Pressure Measurement Techniques: Devices such as manometers and barometers
e Hydrostatic Force on Submerged Surfaces: Applications in engineering and fluid

e S 3. Fluid gﬁiﬁiﬁm
e Flow Classification: Laminar vs. turbulent flow regimes
e Equations of Motion: Newton’s Second Law, Euler’s Equation, and Bernoulli’s
Equation
e Flow Rate Calculations: Quantifying movement of fluids in pipelines
e Applications of Bernoulli’s Equation: Engineering uses in aerodynamics and hydraulics
4. Flow Rate Measurement Techniques
e  Venturimeter: Principle, design, and applications in flow measurement
e  Pitot Tube: Functionality and use in velocity determination
e  Experimental and Computational Approaches: Using numerical methods to model fluid
systems
Learning and Teaching Strategies
abail 5 abeil il i)
1. Build a Strong Conceptual Foundation
e Deeply understand the principles behind compressibility, viscosity, and
Newtonian vs. non-Newtonian fluids before diving into calculations.
e Compare different approaches to fluid statics and dynamics, focusing
on equations like Bernoulli’s equation and Euler’s equation.
2. Apply Theory to Real-World Problems
e Solve engineering case studies involving hydrostatic forces, pressure
measurements, and flow rate calculations.
o Explore practical applications in robetics and control systems, such as
fluid motion in hydraulic actuators.
. 3. Computational & Numerical Techniques
Strategies

e Implement fluid mechanics simulations using software like MATLAB
or Python.

e Use numerical methods to approximate solutions for fluid dynamics
problems, linking back to your expertise in differential equations and
integration.

4. Error Analysis & Experimental Validation

e Investigate accuracy and limitations of measurement tools like
Venturimeters and Pitot tubes.

e Conduct small-scale experiments or simulations to visualize laminar vs.
turbulent flow behaviors.

5. Cross-Disciplinary Learning




Connect fluid mechanics with other areas of engineering mechanics,
numerical analysis, and robotics.
Study how fluid properties impact automated systems, such as hydraulic
controls in assistive technologies.




Student Workload (SWL)
altall )5 Jaal

Structured SWL (h/sem) 13 Structured SWL (h/w) )
Jaadl) DA Qllall alaiiall ul jal) Jasl) e sad calldall alatiall sl Hall Jaall
Unstructured SWL (h/sem) 67 Unstn:uctured SWL (h/w) 4
Geaill IS Ul alaial) e asd 5l Jaal Lo pansf Ul aliinall el ) Jasll
Total SWL (h/sem) 100
Jamill ODA Calldall IS ol 51 Jasl
Module Evaluation
Aaud ol salal) s
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome
Quizzes 2 20% (20) 5,11 LO#
. Assignments 2 10% (10) 2,10 LO#

Formative Online
assessment . 1 5% (5) 7,9 LO#

Assignments

Report 1 5% (5) 13 LO#
Summative Midterm Exam 2 hr 10% (10) 7 LO#
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@Bl e sl Fleidl
Material Covered
Week 1 Introduction to Fluid Mechanics
Week 2 Compressibility and bulk Modules
Week 3 Fluid Viscosity
Week 4 Newtonian and non-Newtonian fluids

Week 5 Fluid Static - (Pascal’s Law — hydrostatic pressure law)

Week 6 Fluid Static - Fluid Pressure (gauge, absolute and atmospheric)

Week 7 Fluid Static - Measurement of Pressure

Week 8 Fluid Static - Hydrostatic Force on Submerged Surface

Week 9 Mid-Exam

Week 10 Fluid Dynamics — Flow Classification

Week 11 Fluid Dynamics — Questions of motions ( Newton 2" law , Euler equation, Bernoulli equation)

Week 12 Fluid Dynamics — Flow Rate

Week 13 Fluid Dynamics — Application on Bernoulli Equations

Week 14 Fluid Dynamics — Flow Rate Measurement ( Venturimeter)

Week 15 Fluid Dynamics — Flow Rate Measurement ( Pitot tube)

Week 16 Preparatory week before the final Exam




Learning and Teaching Resources
L)“:“)‘\ﬂ‘} rd’.:” ‘).\LAA

Available in the

Text
- Library?
Required Texts Fluid Mechanics and Hydraulic Machines R.K. Bansaf No
Recommended Texts Fundamentals of Fluid Mechanics 4™ edition No
Websites
Delivery Plan (Weekly Lab. Syllabus)
il e sl zlgial
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Grading Scheme
Cila Al s
Group Grade i) Marks Definition
(%)
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good lan da 80 - 89 Above average with some errors
(Ssuoccelsg 0()}“)“1) C - Good b 70 -79 Sound work with notable errors
D - Satisfactory BEN 60 - 69 Fair but with major shortcomings
E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail [CEVIE DN JRV:) T (45-49) More work required but credit awarded
(0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
mba&\ BJLAS\ C'_iLA}lM

Module Title Microprocessors Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEESC320 Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 0 Seminar
Module Level 3 Semester of Delivery | 6
Administering Department College
Module Leader | e-mail
Module Leader’s Acad. Title | Professor Module Leader’s Qualification | Ph.D.
Module Tutor | Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date Version Number ‘ 1.0

Relation with other Modules
G AY) Al 5l o) gal) pe A8

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

N

Module Objectives
T al) salal) Calaal

P BWw

To introduce the microprocessor interfacing and buffering system.

To understand the relation between microprocessor software program and its hardware
interfacing.

To understand interrupts and directives.

This is the basic subject for microprocessor peripherals.

To perform various tasks using INT 21h.

To study 8086 microprocessor pin diagram in details.

To understand buffering system.

To understand how memories are designed and interfaced to microprocessors.

To design various types of applications by studying how 8086 microprocessors is
interfaced to different input/output devices.

. To study various types of microprocessor peripherals such as PPI, 8253 PIT, keyboard

and display interfacing, interrupt controller and others.

Module Learning
Outcomes

Fon) Al salall alaill sy

NN

Important: Write at least 6 Learning Outcomes, better to be equal to the number of
study weeks.

Explain what microprocessor is from hardware point of view.

Summarize what is meant by a buffering system.

Discuss the relation between software and hardware design.

Describe interrupts and directives.

Design different type of memories.

Design control circuits that use 8086 microprocessor connected to various types of
input/output devices, and discuss what is meant by microprocessor peripherals.

Indicative content includes the following.
Part A — Interfacing:

Indicative Contents

Interrupts —directives - pin diagram — buffering system. [15 hrs]

Aal Y Gl sl Input/Output device interfacing and examples. [15 hrs]

Part B — Peripherals:

Peripherals interfacing to microprocessor. [30 hrs]

Learning and Teaching Strategies

el 5 alal) iln il i

The main strategy that will be adopted in delivering this module is to encourage students’

Strategies participation in the exercises, while at the same time refining and expanding their critical thinking

skills. This will be achieved through classes, interactive tutorials and by considering types of
simple experiments involving some sampling activities that are interesting to the students.

Student Workload (SWL)

Structured SWL (h/sem) 62 Structured SWL (h/w) 4
Jeadll A Qllall alaiill =l Jaall Le gaud cadldall il =l Jaall

Unstructured SWL (h/sem) 13 Unstructured SWL (h/w) )
Jeaill A Ul alatial) ye asd 52l Jaal Lo sansd lUall Biiiall e sl 5l Jas)

Total SWL (h/sem) 100

Jaall & lUall IS _ash ) Jaal




Module Evaluation

a,p.u\‘)ﬂ\ salall <‘=“5‘
Rel tL i
Time/Number Weight (Marks) Week Due cevant Leariing
Outcome
F i Quizzes 2 10% (20) 5and 10 All
rmati
° Ve assignments 2 10% (10) 4 and 12 All
assessment : ;
Projects / Lab. 1 10% (10) Continuous | All
Summative Midterm Exam 2 hr 10% (10) 7 All
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o sVl zlgiall
Material Covered

Week 1 8086 Microprocessor Pin-Out Diagram

Week 2 Multiplexing and Buffering in 8086 Microprocessor

Week 3 Memory Devices (part 1)

Week 4 Memory Devices (part 2)

Week 5 I/O Device Interfacing (part 1)

Week 6 /O Device Interfacing (part 2)

Week 7 Mid-term Exam + Parallel Port Interfacing

Week 8 Serial Port Interfacing

Week 9 8253 PIT

Week 10 Keyboard and Display Interfacing

Week 11 A/D and D/A Converters

Week 12 Interrupt Controller

Week 13 8255 PPI

Week 14 8259 Interrupt Controller

Week 15 Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
Sl e gl zlgial
Material Covered

Week 1 Lab 1: Interrupt 21h — part 1

Week 2 Lab 2: Interrupt 21h — part 2

Week 3 Lab 3: Interrupt 21h — part 3

Week 4 Lab 4: Applications on Interrupt 21h — part 1

Week 5 Lab 5: Applications on Interrupt 21h — part 2

Week 6 Lab 6: Applications on Interrupt 21h — part 3

Week 7 Lab 7: Applications on Interrupt 21h — part 4

Learning and Teaching Resources
ol g aladll jalias
Text Available in the Library?
“Intel Microprocessors: Architecture, Programming and

Required Texts Interfacing”, By: Barry B. Brey Yes
Recommended “The 8088 and 8086 Microprocessors Programming, Interfacing
Texts and Hardware”, by: Walter A. Triebel and Avtar Singh No




Websites https://www.uobabylon.edu.ig/eprints/publication 1 26408 35.pdf
Grading Scheme
Cila Al ks

Group Grade pal) Marks % | Definition

A - Excellent Okl 90 - 100 Outstanding Performance

B - Very Good las s 80 - 89 Above average with some errors
(SSl:)cfelsg 0()}r0up C - Good 2 70-79 Sound work with notable errors

D - Satisfactory DIV 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Radlaall 2y ol (45-49) More work required but credit awarded
(0-49) F — Fail l (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5

will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
Al Al BALal) Chua g CJJAA

Module Information
fa_u\)ql\ BALAM uLA}lM

Module Title Robotics I | Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEESC321 Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 O Seminar
Module Level 4 Semester of Delivery ‘ 7
Administering Department SCE College Electronics Engineering
Module Leader | Yazen Hudhaifa Shakir e-mail yazen.shakir@uoninevah.edu.iq
Module Leader’s Acad. Title | Professor Module Leader’s Qualification | Ph.D.
Module Tutor | Name (if available) e-mail E-mail
Peer Reviewer Name Mohanad Nihad N. e-mail mohanad.noaman@uoninevah.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number ‘ 1.0

Relation with other Modules
G A dgasl all o) gall e 48DM))

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
oAl galal) Calaa

The aim of teaching Introduction to Robotics Manipulator for undergraduate students is to
provide them with a fundamental understanding of robotics and its applications in manipulating
objects. This course aims to lay the groundwork for students to explore and excel in the field of
robotics.

Through this course, students will:

1- Gain foundational knowledge: Students will be introduced to the basic concepts,
principles, and terminology of robotics manipulators. They will learn about the
components of a robotic system, including robot arms, grippers, sensors, and actuators.
Additionally, they will understand key topics such as kinematics, dynamics, and control
as applied to robotic manipulators.

2- Understand robotic systems design: Students will explore the design process of
robotic systems, including the considerations for selecting appropriate components,
designing effective kinematic structures, and integrating sensors and actuators. They
will learn about different types of robotic manipulators and their applications in various
industries.

3- Foster problem-solving and critical thinking: Through project-based
assignments and problem-solving exercises, students will develop their ability to
analyze and solve robotics-related challenges. They will learn to think critically about
robotic system design, optimization, and performance evaluation.

Module Learning
Outcomes

o Al salall alasll sy

1. Represent the position and orientation of objects in spaced, and determine the
kinematic model of a robot arm based on its links and points of articulation. Also,
compute the position of pose of a robot's body and gripper based on its joint angles
(Forward kinematics) and also compute the joint angles necessary to position the robot
gripper at a target (Inverse Kinematics).

2. Understanding inverse kinematics allows you to plan and control the motion
of robotic manipulators more effectively. You can determine the joint angles required
to achieve a desired end-effector position and orientation, enabling precise control
over the robot's movement.

3. Inverse kinematics helps in executing specific tasks and achieving desired
configurations or poses for the manipulator. It enables the robot to accurately position
and orient its end-effector for various applications, such as pick-and-place operations,
assembly tasks, or reaching specific points in space.

4. Implement robotic motion trajectories using different control techniques,
including joint vs. task space and position vs. velocity control. Understand the principles
of dynamic modelling and force / torque control (this may not be implemented on the
physical robot due to hardware limitations). Use SolidWorks software to design a simple
robot gripper for manipulation of specific objects (e.g. a ping-pong ball, a soda can, a
toy car, a 6-sided dice). The gripper will be 3D printed for physical testing in labs.

5. Understanding the Jacobian matrix allows you to perform kinematic analysis of
robotic manipulators more effectively. You gain insights into the relationship between
joint velocities and end-effector velocities, which is crucial for studying the
manipulator's motion and behavior.

6. Velocity Control: The Jacobian matrix is instrumental in velocity control of
robotic manipulators. By computing the Jacobian, you can map the desired end-effector
velocities to the corresponding joint velocities, enabling precise control over the
manipulator's motion and speed.

Indicative Contents

Indicative content includes the following.




ala Y il gadl

Part A Introduction to Robotics:

Definition of robotics and its significance in various fields.
Historical background and evolution of robotics.

Overview of different types of robots and their applications.
Robot Components and Architecture:

Study of the basic components of a robot system (e.g., actuators, sensors, controllers).
Understanding the architecture of a typical robot system.
Overview of robot programming languages and software tools. [25 Hrs.]

Part B Kinematics and Dynamics of Robots:

Introduction to robot kinematics: coordinate systems, frames of reference, transformations.
Forward kinematics: calculating the end-effector position and orientation.

Inverse kinematics: determining joint angles for a desired end-effector position.

Robot dynamics: analyzing forces, torques, and motion equations.

Overview of common robot sensors (e.g., proximity sensors, vision systems, force/torque
Sensors).

Perception and environment modeling for robots.

Sensor fusion techniques for improving perception capabilities. [80 Hrs]

Robot Control:
Introduction to Linear Control:

Overview of control systems and their importance in robotics.

Introduction to linear control theory and its application in robot arm manipulation.
Types of control systems: open-loop and closed-loop control.

Mathematical Modeling of Robot Manipulators:

Kinematic modeling of robot arms: forward and inverse kinematics.
Dynamic modeling of robot arms: Euler-Lagrange equations, Newton-Euler equations.
Linearization of robot arm models for control design. [70 Hrs |

Learning and Teaching Strategies

el 5 alal) iln il i

Strategies

Type something like: The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials and by
considering type of simple experiments involving some sampling activities that are interesting to
the students.




Student Workload (SWL)
llall sl Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Guaill U8 lldall alsiiall sl 5 Joal Lo pansd lUall AJaiall gl Jal) Jaal
Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) s
Suaill I8l aliiiall e (ol al) Jaal L sl Ul wliiiall e a3l Jaal)
Total SWL (h/sem) 150
Juadl) J3a Ul ISl 5al) Jaal
Module Evaluation
Sl ) Balal)
Ti Rel tL i
ime/Num Weight (Marks) Week Due elevant Learning
ber Outcome
Quizzes 2 10% (10) 5,10 LO#1,5and 6
. Assignments 2 10% (10) 2,12 LO#1,2and4
Formative = -
Projects / Lab. 1 10% (10) Continuous
assessment Poster
. 1 10% (10) 13 LO#3,4and5
presentation
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-4
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
b e g zleiall
Material Covered
Industrial Robotics Fundamentals & Introduction to the Lab
v" What is a Robot? Classification of Robots.
. v' What is Robotics? History of Robotics.
e v Advantages and Disadvantages of Robots.
v Main Robot Components.
v Robot Degrees of Freedom. Robot Joints.
Spatial Description Part I ( Position , Orientation and Frames )
v Robot Coordinates. Robot Reference Frames.
v Robot Characteristics.
Week 2 v" Robot Workspace.
v Robot Languages.
v Robot Applications.
v Other Robots and Applications.

Spatial Description Part II ( Transformation and Representation )
v Robots as Mechanisms.

Week 3 v Matrix Representation.

v" Homogeneous Transformation Matrices.

v Representation of Transformations

Week 4 Solving some Exercises on spatial description

Manipulator Forward kinematics-1
v Denavit-Hartenberg (DH) Parameters:
DH convention for parameterizing robot kinematics.
Assigning coordinate frames and joint variables using DH parameters.

Week 5

ANEANERN

DH parameter tables and their interpretation.




Week 6

Manipulator Forward kinematics-2 + solving some exercises

Week 7 Mid-term exam
Week 8 Inverse manipulator ( robotic arm) kinematics part 1
Week 9 Inverse manipulator ( robotic arm) kinematics part 2
Jacobians: Velocities , Explicit Form and Static Forces —Part 1
v" Differential Forward Kinematics:
Week 10 v' Computing linear and angular velocities of the end-effector based on joint velocities.
v’ Jacobian matrices and their relationship to differential forward kinematics.
v" Applications of differential forward kinematics in robot control and motion planning.
Week 11 Jacobians: Velocities , Explicit Form and Static Forces- Part 2
Week 12 Jacobians: Velocities , Explicit Form and Static Forces- Part 3
Week 13 Trajectory generation
Week 14 Introduction to Linear Control of Manipulator-1
Week 15 Introduction to Linear Control of Manipulator-2
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
it e sl zlgid)
Material Covered
Week 1 Lab 1: Introduction to CoppeliaSim (CoppeliaSim, formerly known as V-REP, is a robot simulator used in
industry, education and research.) software and its features. Setting up the CoppeliaSim environment.
Lab 2: Coordinate Systems: CoppeliaSim uses a hierarchical structure of coordinate systems to define the position
and orientation of objects. Each object in the simulation has its own local coordinate system, which can be linked
to parent coordinate systems to form a hierarchical relationship. This allows for accurate positioning and
orientation of objects within the simulation environment.

e Transformation Matrices: CoppeliaSim utilizes transformation matrices to represent the spatial

Week 2 relationship between objects and coordinate systems. These matrices encode translation,
rotation, and scaling information. By applying transformation matrices, objects can be moved,
rotated, and scaled relative to their parent coordinate systems.

e Object Properties: Objects in CoppeliaSim have various properties that define their spatial
characteristics. These properties include position, orientation, dimensions, mass, inertia, and
collision properties. By specifying these properties, users can accurately model and simulate
the spatial behavior of objects in the virtual environment.

Lab 3: Lua Programming Language Introduction

e Syntax and Variables:

e Data Types:

e Control Structures:

Lua provides control structures like if-else statements, loops, and switch-like constructs. The "if-else" statement

allows conditional execution of code based on logical conditions. Loops include "while" and "for" loops, enabling

repeated execution of code blocks. Lua does not have a built-in switch statement, but it can be simulated using if-
Week 3 else constructs or tables.

e Functions and Modules:

Functions are defined using the "function" keyword, followed by the function name and parameters. Functions in
Lua can return multiple values. Lua supports first-class functions, allowing functions to be assigned to variables
or passed as arguments.
Modules provide a way to organize and encapsulate code in Lua, facilitating code reuse and modularity.

e Metatables and Metamethods:
Metatables are Lua's mechanism for defining custom behaviors of tables.




Metamethods are special functions associated with metatables that allow overriding default operations on tables,
such as arithmetic operations or indexing. Metatables and metamethods provide powerful metaprogramming
capabilities in Lua.

Lab 4:
e Parent-Child Relationships: Objects in CoppeliaSim can be linked together in a parent-child
relationship, forming a hierarchical structure. The position and orientation of child objects are
defined relative to their parent objects. This hierarchical structure allows for the representation

Week 4 of complex systems, such as robot arms with multiple joints and links.

e Object Hierarchy: CoppeliaSim provides a graphical user interface and an object hierarchy view
that enables users to organize and manage the spatial relationships between objects. The
hierarchy view allows for easy navigation and manipulation of objects, making it convenient to
set up and modify the spatial description of a simulation scene.

.Lab 5:
Module 1: Joint Types and Properties

e (lassification of joints: revolute, prismatic, spherical, etc.

e Understanding joint properties such as limits, ranges, and velocities.

e Configuring joint parameters in CoppeliaSim.

Module 2: Joint Modeling and Simulation
Week 5 e Creating and configuring joint objects in CoppeliaSim.
e Assigning joint types and properties to model realistic joint behavior.
e Simulating joint movements and interactions in the simulation environment.
Module 3: Joint Control and Actuation

e Joint control methods in CoppeliaSim: position control, velocity control, etc.

e Implementing joint control using scripting and API functions.

o Integrating joint control with other simulation components (e.g., sensors, actuators).

Lab 6: Concept of Forward and Inverse Kinematics —part 1
Week 6 In particular, explains how to compute homogeneous transformation matrices from Denavit-Hartenberg
parameters
Week 7 Lab 7: Mid- Term
Week 8 Lab 6: Kinematics Plugin
Week 9 Lab 9 : Working with FK and IK plugins in CoppelliaSim
Week 10 Review
‘x:‘; i; Self- Study




Learning and Teaching Resources

u.ug)ﬂ\} (J’_'\” Jé\...an

Available in the
Text ]
Library?
1-  “Introduction to Robotics: Mechanics and Control (3rd
. Edition) > 3rd Edition — 4™ Edition .

Required Texts . . ) Online

2-  An Introduction to Robotics Analysis, Systems,

Applications by Saeed Benjamin Niku

Asada, H., and J. J. Slotine. Robot Analysis and Control. New

Recommended Texts York, NY: Wiley, 1986. ISBN: 9780471830290. Online

https://www.youtube.com/playlist?list=PLIJqRpPcJQ g0aqeZy71YJv5fHFOfOhnG-

https://www.youtube.com/playlist?list=PL64324A3B147B5578

Websites https://www.youtube.com/playlist?list=PLyqSpQzTE6M_XMO9cvjLLO AztlFkgPhpH
https://www.youtube.com/playlist?list=PLggl P4f-rq02vX00QQ5vrCxbJrzamYDfx
Grading Scheme
GilaHall s
Group Grade el Marks Definition
(%)
A - Excellent Dl 90 - 100 Outstanding Performance
B - Very Good lax 2 80 - 89 Above average with some errors
(Ssl:)c?els(: O?roup C - Good L 70 -79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX — Fail [CEVIEDNJRV:) T (45-49) More work required but credit awarded
(0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
Al Hal) salall e slza

Module Title Optimal Control I | Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEESC322 Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 O Seminar
Module Level 4 Semester of Delivery 7



https://www.youtube.com/playlist?list=PLJqRpPcJQ_g0aqeZy7lYJv5fHF0fOhnG-
https://www.youtube.com/playlist?list=PL64324A3B147B5578
https://www.youtube.com/playlist?list=PLyqSpQzTE6M_XM9cvjLLO_Azt1FkgPhpH
https://www.youtube.com/playlist?list=PLggLP4f-rq02vX0OQQ5vrCxbJrzamYDfx

Administering Department | SCE College Electronics Engineering

Module Leader | Name :Ibrahim Khalaf Mohammed e-mail ibrahim.mohammed@uoninevah.edu.iq
Module Leader’s Acad. Title | Assistance Professor Module Leader’s Qualification | Ph.D.
Module Tutor | Ibrahim Khalaf Mohammed e-mail ibrahim.mohammed@uoninevah.edu.iq
Peer Reviewer Name Abdulla I. Abdulla e-mail Abdulla.abdulla@uoninevah.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number ‘ 1.0

Relation with other Modules
6 AV Al 5l o) gall e A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

97. To provide a knowledge and clear idea about differences between the control systems
strategies.

98. This course should provide basic understanding, and learn motivation and applications
of optimal control systems.

99. This course provides a clear idea about theoretical foundations of optimal control

system.
100.The student should have a clear idea about optimal control techniques and their
functions.
Module Aims 101.The student should be able to posses detailed knowledge about development of optimal
Al jall 3alall Calaal control systems.

102.This course provides the student a clear knowledge about the differences between the
ideal and realised systems.

103.Provide the student information about systems noise types.

104.To provide a clear knowledge about the full and partial-order state estimation
techniques.

105.To provide an information about noise rejection of realise systems and develop their
stability.

106.To provide details about state estimator design methods.

107.The student should be able to design, analysis and implement LQG controller systems.

126.Recognize the difference between the ideal and realized systems, and describe the
terminologies, basic concepts and fundamentals of optimal control systems.
127.Apply fundamental knowledge and principles of optimal control systems.

Module Learning 128.Recognize the role of Kalman filter in noise rejection and state estimation of practical
Outcomes systems.

129.Design and implementation of LQR controller.
ol Hal) 3alall alasll s j3a 130.Design approaches of state observer system.

131.Evaluate the response of optimal control systems using performance parameters.
Analysis and discuss the performance of LQG control systems using Matlab software
accessories.




Indicative Contents
LaLla Y il siadl

Indicative content includes the following.

Part A — Optimal Systems Theory
Definitions, Concepts, Fundementals, Motivation and applications of optimal control, Types of

optimal control problems, Performance index types. [14 hrs]

Part B — LOQR Control Systems
-LQR systems in continous-time, Fundementals and principles of LQR controller, Riccati

equation, characteritics equation, Damping ratio, gain matrix, control effort , LQR controller
design, Practical aspects and controller implementation ,response analysis. [15 hrs]

-LQR systems in discrete-time, Hermitain matrix, discrete objective function, Iteration
principles, Riccati equation, characteritics equation, LQR controller design, Practical aspects and
controller implementation, Response analysis. [15 hrs]

Part C — LQG Control Techniques

Fundementals and working principles, Noises types, State estimation, Observability matrix,
Kalman filter, Observation techniques, Direct comparsion method, Observable canonical form
method, Ackermann’s formula method, LQG design, Practical aspects and controller
implementation. [30 hrs]

Learning and Teaching Strategies

el 5 alal) ilin il i

Strategies

Create class subgroups to achieve unstructured assignments, activation the interaction between
lecturer and students in the class, fast class assignment, blended education, clarify the practical
applications of the studing materials, clarify a connection between studing material, organizing
scientific visits to related facilities, interactive tutorials by considering type of simple
experiments involving some sampling activities that are interesting to the students.




Student Workload (SWL)
llall sl Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl I3 Ul il o sal) Jasl Lo pansd lUall AJaiall gl Jal) Jaal

Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) s
Juaill & lUall alssiall e sl 52l Jasl) L sl Ul wliiiall e a3l Jaal)

Total SWL (h/sem) 150

Jamill UDUA alldall JISH ol 51 Jesl

Module Evaluation

) Balal) ayls
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome

Quizzes 2 8% (10) 5,13 LO#2,3,and 4
Formative Assignments 2 5% (10) 2,12 LO#1and5
assessment Lab. 1 15% (15) Continuous

Report 1 2% (2) 13 LO#5and6
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-5
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o sV zlgiall

Material Covered
Week 1 Introduction, principles, concept and general aspects of optimal control
Week 2 Types of optimal control problems, definition and types of performance index
Week 3 Linear Quadratic Regulator (LQR) technique, basics, principles, theory
Week 4 LQR controller design in continuous-time
Week 5 LQR-continous time system design (Example)
Week 6 LQR controller design in discrete time
Week 7 LQR-discrete time system design (Example)
Week 8 Servo optimal control system, definition, principles and theory
Week 9 Servo optimal control system design
Week 10 Linear Quadratic Gaussian (LQG) system, introduction, definition, basics, principle and theory
Week 11 Kalman filter, definition, motivation and principle
Week 12 Full-order state estimator design using direct comparison method
Week 13 Full-order state estimator design using Observable Canonical method
Week 14 Full-order state estimator design using Ackermann’s formula method
Week 15 LQG controller design and implementation
Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Dl e s zlgial
Material Covered
Week 1 Lab 1: Introduction to systems representation (transfer function, state space), Systems realization
Week 2 Lab 2: Interaction between Matlab script and Simulink (response display approaches)
Week 3 Lab 3: LQR design and implementation of 2"¢ order system in continous time
Week 4 Lab 4: LQR design and implementation of 3" order system in continous time
Week 5 Lab 5: Estimator design and implementation (direct method)
Week 6 Lab 6: Estimator design and implementation (Observable canonical form method)
Week 7 Lab 7: Estimator design and implementation (Ackermann’s formula method)
Week 8 Lab 8: LQG design and implementation of 2" order system in continous time
Week 9 Lab 9: LQG design and implementation of 3" order system in continous time

Learning and Teaching Resources
u.u..j)ﬂ“s (Jaﬁn JAL.AA

Text Avail‘able in the
Library?
K. Ogata, “Designing Linear Control Systems With Matlab,” Prentice-
Required Texts Hall, International Upper Saddle River, NJ, 1997. Yes
Roland S. Burns, "Advanced Control Engineering,” Linacre House
Recommended Texts Jordan Hill Oxford 2011. No
Websites https://www.youtube.com/watch?v=OK0ZN9PwraQ
Grading Scheme
Ailasall abas
Group Grade paal) Marks Definition
(%)
A - Excellent Okl 90 - 100 Outstanding Performance
B - Very Good las 2 80 -89 Above average with some errors
(Ssl:)c?elsg 0()}r0up C - Good s 70 -79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient PTN 50-59 Work meets minimum criteria
Fail Group FX — Fail (Batlaall 28) ol (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
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Module Title Mathematical Modelling Module Delivery
Module Type Basic Theory
O Lecture

Module Code NVEESC323 O Lab
ECTS Credits 6 Tutorial

- O Practical
SWL (hr/sem) 150 O Seminar
Module Level 4 Semester of Delivery 7
Administering Department SCE College | Electronics Engineering
Module Leader Mohanad Nihad Noaman e-mail mohanad.noaman@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification MSc
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Ibrahim K. Mohammed e-mail ibrahim.mohammed@uoninevah.edu.iq
ls)ci:f:"ﬁc (DTS AT T O TOVE Y 01/06/2023 Version Number | 1.0

Relation with other Modules
AV A jall 3 sall ae A8l

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
BaLs Y1 Sbgztly Jadl il g dedy il 350 Colotal

Module Aims

Loyl 33 Colaal

application of techniques.

108.To develop problem solving skills and understanding of circuit theory through the

109.To familiarize students with the concept of modelling, and analysis of electrical,
mechanical, and electromechanical systems.

110.To understand fundamentals of system dynamics.

111.To obtain a mathematical Model of different physical systems.

112.To know how to linearize of nonlinear systems.



mailto:ibrahim.mohammed@uoninevah.edu.iq

Module Learning
Outcomes

LW IRV Y (,1*:5\ ol

132.Knowledge and Understanding the fundamental concepts and principles of system
modeling.

133.Modeling Skills: Develop the ability to formulate mathematical models to represent
the behavior and relationships within a system.

134.Be familiar with modeling methods for electrical, mechanical, and electromechanical
systems.

135.1dentify various system representations.

136.Applying linearization on nonlinear systems.

Indicative Contents

Indicative content includes the following.
Introduction to system, types of systems, Model, dynamic system investigation, modeling cycle,
Differential Equations, The Laplace Transform Method, Laplace Transforms of Derivatives and

Integrals, the initial value theorem, final value theorem, Transfer Function [12 hrs]

Mechanical Elements, Mass Elements, Spring Elements, Damper Elements, Equivalence,
Translational Systems, Rotational Systems, Mixed Systems: Translational and Rotational, Gear—

Train Systems, System Modeling with Simulink and Simscape, Electrical Elements, Electric

LoLa Y ol g2t Circuits, Operational Amplifiers, Electromechanical Systems, DC Motor, Impedance Methods,
Liquid-Level Systems, Hydraulic Capacitance, Hydraulic Resistance, Modeling of Liquid-Level
Systems [15 hrs]
Model Forms, Transfer Functions and Block Diagram Models, Signal Flow Graphs, State-
Space Form, State Variables, State-Variable Equations, and State Equation, Relations between
State-Space Form, Input—Output Equation, and Transfer Matrix, Linear and nonlinear system,
linearization methods [15 hrs]
Learning and Teaching Strategies
a5 el ilnsi) i

Type something like: The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same time refining and expanding

Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials and by
considering type of simple experiments involving some sampling activities that are interesting to
the students.

Student Workload (SWL)
LAl yall Jasl

Structured SWL (h/sem) 48 Structured SWL (h/w) 3

Jadlh o el ald el ) Jod el Al sl byl ok

Unstructured SWL (h/sem) 102 Unstructured SWL (h/w) 6
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Total SWL (h/sem)
Jadl I3 Il Syl Jad

150

Module Evaluation

A ol 5aLal) s
Time/Num X Relevant Learning
Weight (Marks) Week Due
ber Outcome

Quizzes 2 10% (10) 4,11 LO #3,5
Formative Assignments 2 0% (10) LO#1,4,and 5
assessment Projects / Lab. 1 0% (10) C

Report 1 5% (5) 10 LO#5
Summative Midterm Exam 2 hr 25% (25) 9 LO#1-4
assessment Final Exam 2hr 60% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@B e pul) el

Material Covered

Week 1 Introduction to System Modeling

Week 2 Differential Equations and Laplace Transform

Week 3 Basic System Models: Mechanical system

Week 4 Basic System Models: Mechanical system — case study
Week 5 Basic System Models: Electrical Systems

Week 6 Basic System Models: Electrical Systems — case study
Week 7 Basic System Models: Op-Amps Modeling

Week 8 Potentiometer and DC Motor Modeling

Week 9 Mid-term Exam
Week 10 Basic System Models: Fluid Modeling
Week 11 Block Diagrams and Signal Flow Graphs
Week 12 State-Space Representation
Week 13 State Space and Transfer Function Transformation
Week 14 Linearization of nonlinear systems
Week 15 Linearization of nonlinear systems: case study
Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
w)imj ela_ﬂ\ JJLA.A

Available in the
Library?
System Dynamics
Required Texts y y No
By: William J. Palm III
Modeling and Analysis of Dynamic Systems
Recommended Texts No
By: Ramin S. Esfandiari and Bei Lu

Websites
Grading Scheme
Group Grade g 1\‘/)Iarks Definition
(%)

A - Excellent Skl 90 - 100 Outstanding Performance

B - Very Good o A 80 -89 Above average with some errors
(SSUOCfelsgo()}roup C - Good Ao 70 -79 Sound work with notable errors

D - Satisfactory Lo 60 - 69 Fair but with major shortcomings

E - Sufficient Jseke 50-59 Work meets minimum criteria
Fail Group FX — Fail (3l 43) el (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
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Module Title Process Control | Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEESC324 Lab
ECTS Credits 5 Tutorial

O Practical
SWL (hr/sem) 125 O Seminar
Module Level 4 Semester of Delivery ‘ 7
Administering Department SCE College Electronics Engineering
Module Leader | Omar Yaseen Ismael e-mail omar.ismael@uoninevah.edu.iq
Module Leader’s Acad. Title | Lecturer Module Leader’s Qualification | M.Sc.
Module Tutor | Name (if available) e-mail E-mail
Peer Reviewer Name Yazen Hudhaifa Sh. e-mail yazen.shakir@uoninevah.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number ‘ 1.0

Relation with other Modules
G AV Al 5l o) gal) ae A8

Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
ol ) 3alall Calaal

W N

To introduce students to the fundamental concepts and principles of process
control.

To develop students' skills in designing and analyzing control systems.

To familiarize students with various control strategies and techniques.

To enable students to apply their knowledge to solve real-world process
control problems.

To promote critical thinking, teamwork, and effective communication skills.

Module Learning
Outcomes

Al 3alall alail) s jie

Explain the fundamental concepts and principles of process control and apply
mathematical modeling techniques to represent and analyze dynamic systems
in process control.

Identify and describe the roles and functions of sensors, transducers, actuators,
and control valves in control systems. Furthermore, design and tune controllers,
including proportional, integral, and derivative controllers, using various tuning
methods.

Analyze the stability of control systems and apply stability criteria to determine
system stability, and evaluate the performance of control systems in terms of
transient response, steady-state error, and frequency response.

Design and implement feedback control systems, understanding the advantages
of closed-loop control, and apply advanced control techniques such as
feedforward control, cascade control, ratio control, and adaptive control in
appropriate scenarios. Moreover, analyze and manage interactions and coupling
effects in multivariable control systems.

Consider design considerations and criteria for control system design, including
stability, response time, and optimization, and apply control system
optimization techniques to improve control system performance.

Apply process control principles to real-world applications in various industries.
Utilize simulation software and control system design tools for analysis and
design purposes. Finally, demonstrate critical thinking, problem-solving skills,
and effective communication in the field of process control.




Indicative Contents
Aol Y el sial)

1- Introduction to Process Control

. Definition and significance of process control
. Basic components of a control system
. Classification of control systems

2- Piping and Instrumentation Diagram (P&ID)
3- Mathematical Modeling of Processes

. Modeling techniques for dynamic systems
. Dynamic Behavior of Typical Process Systems
. Empirical Model Identification
4- Feedback Control Systems
. Feedback controllers: proportional, integral, derivative
. Controller tuning methods: Ziegler-Nichols, Cohen-Coon, and
others
. Performance of Feedback Control Systems
5- Advanced Control Techniques
. Feedforward control
. Cascade control
. Ratio control
. Adapting Single-loop Control Systems for Non-linear Processes
. Inferential Control
. Level and Inventory Control
. Internal Model Control
6- Multivariable Control Systems
. Introduction to multivariable systems
. Decoupling and interaction analysis
. Strategies for multivariable control
. Variable Structure and Constraint Control
. Centralized Multivariable Control
7- Control System Design and Optimization
. Control system design considerations
. Performance criteria: stability, robustness, response time
. Optimization techniques: model-based and trial-and-error methods

8- Introduction to control system design software (e.g., MATLAB, Simulink)




Learning and Teaching Strategies

aslall 5 alasl ilial i

Strategies

Lectures: Instructor-led lectures provide students with a theoretical foundation
and an overview of key concepts, principles, and techniques in process
control. Lectures may incorporate multimedia presentations, visual aids, and
real-world examples to enhance understanding.

Practical Demonstrations: Hands-on practical demonstrations allow students to
observe and understand the operation of control system components, sensors,
actuators, and controllers. Demonstrations can help bridge the gap between
theory and practice, enhancing students' understanding of the course material.
Laboratory Experiments: Practical laboratory experiments provide students
with opportunities to apply their theoretical knowledge to real-world
scenarios. These experiments involve designing, implementing, and analyzing
control systems, allowing students to gain practical experience and develop
critical thinking skills.

Case Studies: The use of case studies enables students to analyze and solve
real-world process control problems encountered in various industries. Case
studies encourage students to apply their knowledge to practical situations,
promoting problem-solving skills and critical thinking.

Group Discussions: Group discussions facilitate peer-to-peer learning and
collaboration. Students can discuss complex topics, exchange ideas, and solve
problems together, fostering a deeper understanding of process control
concepts and principles.

Simulation and Modeling: The use of simulation software and modeling tools
allows students to simulate control system behavior, perform virtual
experiments, and analyze system responses. This approach helps students
visualize and comprehend the effects of different control strategies and system
parameters.

Assignments and Projects: Assignments and projects enable students to apply
their learning independently. They may involve designing control systems,
analyzing system performance, troubleshooting issues, or conducting research
on advanced topics. Assignments and projects foster critical thinking,
problem-solving skills, and research abilities.

Online Resources: Supplemental online resources, such as interactive
simulations, video tutorials, and e-learning platforms, can be used to enhance
students' understanding and provide additional self-study materials. These
resources offer flexibility and accessibility, allowing students to review and
reinforce their learning outside of class.

Assessments: Various forms of assessments, including quizzes, tests,
laboratory reports, and project evaluations, are used to gauge students'
understanding and progress. Assessments provide feedback to students and
help instructors evaluate the effectiveness of their teaching methods.




Student Workload (SWL)
llall sl Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl I3 Ul il o sal) Jasl Lo pansd lUall AJaiall gl Jal) Jaal
Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
Juaill & lUall alssiall e sl 52l Jasl) L sl Ul wliiiall e a3l Jaal)
Total SWL (h/sem) 125
Jamill UDUA alldall JISH ol 51 Jesl
Module Evaluation
) Balal) ayls
Time/N Rel tL i
fmerum Weight (Marks) Week Due S
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,5and 6
Formative Assignments 2 10% (10) 2,12 LO#2,3and 4
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#3,4and5
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
d)k.dl ‘_,,_r_}m\)“ CL@.uJ\

Material Covered

Week 1 Introduction to Process Control

Week 2 Piping and Instrumentation Diagram (P&ID)

Week 3 Mathematical Modeling of Processes

Week 4 Feedback controllers: proportional, integral, derivative

Week 5 Controller tuning methods: Ziegler-Nichols, Cohen-Coon, and others
Week 6 Advanced Control Techniques: Cascade control

Week 7 Advanced Control Techniques: Feedforward control

Week 8 Advanced Control Techniques: Ratio control

Week 9 Advanced Control Techniques: Adapting Single-loop Control Systems for Non-linear Processes

Week 10 Advanced Control Techniques: Inferential Control

Week 11 Advanced Control Techniques: Level and Inventory Control

Week 12 Advanced Control Techniques: Internal Model Control

Multivariable Control Systems:

Week 13 . Introduction to multivariable systems
o Decoupling and interaction analysis
Multivariable Control Systems:
Week 14 o Strategies for multivariable control
o Variable Structure and Constraint Control

Week 15 Multivariable Control Systems: Centralized Multivariable Control

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
Sidall e g zlgial)

Material Covered

Week 1 Lab 1: Study and use of Scientech 2476 Pressure Control Workbench hardware and software

Week 2 Lab 2: Study and use of ON/OFF Controller using Scientech 2476 Pressure Control Workbench

Week 3 Lab 3: Study and use of Proportional-Integral-Derivative using Scientech 2476 Pressure Control Workbench

Week 4 Lab 4: Building the MATLAB Simulink Model for the Two Coupled-Tanks Plant

Week 5 Lab 5: Building the MATLAB Simulink Model for PID control of Two Coupled-Tanks Plant with tunning

Week 6 Lab 6: Applying feedforward plus feedback control to the Quanser coupled tanks device

Week 7-16 | Independent projects

Learning and Teaching Resources
ua:\)ﬁ.m} ?Xx_s” )JLAA

Available in the
Library?
Process Dynamics and Control, 4th Edition, 2016
Required Texts By: D.ale E. Seborg, Thomas F. Edgar, Duncan A. Mellichamp, No
Francis J. Doyle 111
ISBN: 978-1-119-28591-5
Process Control: Designing processes and Control Systems for
R ded Text . .\ . N
cecommended 1exts Dynamic Performance, 2nd Edition, 2000 by T. Marlin ©

1- http://www.pc-education.mcmaster.ca/LearningSupport%20Page.htm

2- https://ocw.mit.edu/courses/10-450-process-dynamics-operations-and-control-

Websites Spring-2006/
3-
Grading Scheme
Gilayall lalass
Group Grade paal) Marks Definition
(%)
A - Excellent Okl 90 - 100 Outstanding Performance
B - Very Good las 2 80 -89 Above average with some errors
(Ssl:)c?els(: 0()}roup C - Good L 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
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http://www.pc-education.mcmaster.ca/LearningSupport%20Page.htm
https://ocw.mit.edu/courses/10-450-process-dynamics-operations-and-control-spring-2006/
https://ocw.mit.edu/courses/10-450-process-dynamics-operations-and-control-spring-2006/

Module Information
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Module Title Embedded Systems | Module Delivery
Module Type Core Theory
O Lecture
Module Code NVEESC325 Lab
ECTS Credits 5 Tutorial
O Practical
SWL (hr/sem) 125 O Seminar
Module Level 4 Semester of Delivery | 7
Administering Department SCE College Electronics Engineering
Module Leader | Ahmed M.Basheer e-mail ahmed.basheer@uoninevah.edu.iq
Module Leader’s Acad. Title | Professor Module Leader’s Qualification | Ph.D.
Module Tutor | Name (if available) e-mail E-mail
Peer Reviewer Name Mohammad e-mail mohammed.alsayed@uoninevah.edu.iq
A.Thanoon
Scientific Committee Approval Date 01/06/2023 Version Number 1.0

Relation with other Modules
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NVEESC320

Prerequisite module

Semester 6

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

Aol Y) il inall 5 aledll 23l g Al ) salall Calaaf

Module Aims
oAl salal) Calaa

Introduction to Embedded Systems: Introduce students to the concept of
embedded systems, their characteristics, and their applications in various
industries.

Fundamentals of Hardware and Software Integration: Familiarize students with
the integration of hardware and software components in embedded systems,
including microcontrollers, microprocessors, and

sensors, actuators,

communication interfaces.

Real-Time Systems: Provide an understanding of real-time constraints and
considerations in embedded systems, including real-time operating systems
(RTOS), task scheduling, and response time analysis.

Embedded Software Development: Develop skills in programming embedded
systems using languages like C or C++, understanding software development
methodologies, and implementing efficient and optimized code.

System-Level Design: Introduce students to system-level design principles,
including architecture selection, partitioning of functionality, hardware-
software co-design, and trade-offs in embedded system design.




6. Interface Design and Communication: Teach students about different
communication protocols and interfaces used in embedded systems, such as
UART, SPIL, 12C, Ethernet, and USB, and how to design interfaces for
connecting peripherals and external devices.

7. Testing and Debugging: Provide knowledge of testing and debugging
techniques specific to embedded systems, including simulation, emulation,
hardware debugging tools, and troubleshooting common issues.

8. Power Management and Energy Optimization: Explore power management
techniques, energy-efficient design strategies, and considerations for
maximizing battery life in embedded systems.

9. Safety, Security, and Reliability: Discuss safety-critical aspects of embedded
systems, security vulnerabilities, and techniques for ensuring system reliability
and dependability.

10. Project Work: Provide opportunities for students to apply their knowledge and
skills in the development of real-world embedded system projects, fostering
practical problem-solving abilities and teamwork

Module Learning
Outcomes

Tl 3alall el il jie

137.Understand the fundamental concepts and principles of embedded systems, including
hardware and software integration, real-time operation, resource constraints, and
system-level design.

138.Demonstrate proficiency in programming languages commonly used in embedded
systems development, such as C or C++, and understand their role in developing
embedded software. Acquire knowledge of microcontrollers or microprocessors
commonly used in embedded systems and understand their architecture, features, and
programming interfaces.

139.Develop skills in designing and implementing embedded software for specific
applications, considering factors such as real-time requirements, power efficiency, and
resource constraints. Also, Gain hands-on experience in working with development
tools, software development kits (SDKs), integrated development environments
(IDEs), and debugging techniques specific to embedded systems.

140.Learn about different communication protocols and interfaces used in embedded
systems, such as serial communication (UART, SPI, 12C), networking protocols
(Ethernet, Wi-Fi), and bus protocols (CAN, USB). Understand the concepts of system-
level integration, including sensor interfacing, actuator control, and data acquisition in
embedded systems.

141.Explore techniques for testing, debugging, and troubleshooting embedded systems,
including simulation, emulation, and hardware debugging tools. Also, Gain an
understanding of the challenges and considerations related to power management,
energy optimization, and battery life in embedded systems.

142.Develop an awareness of safety, security, and reliability issues in embedded systems
and learn strategies for mitigating risks and ensuring system dependability. Apply
problem-solving and critical-thinking skills to analyze and solve real-world problems
in embedded systems design and implementation. Furthermore, work effectively as
part of a team to develop embedded system projects, demonstrating effective
communication, collaboration, and project management skills.

Indicative Contents
Aol ) el ginal)

Indicative content includes the following.

Introduction to Embedded Systems




Definition and characteristics of embedded systems
Embedded system applications and examples
Hardware-software co-design in embedded systems
Microcontrollers and Processors

Overview of microcontrollers and microprocessors
Architecture and features of popular microcontroller families
Memory organization and addressing modes

Embedded Programming

Programming languages for embedded systems (e.g., C, C++)
Embedded software development tools and environments
Compilation, linking, and debugging techniques

Real-Time Operating Systems (RTOS)

Introduction to real-time systems and their requirements
Role and features of RTOS in embedded systems

Task scheduling algorithms and real-time constraints
Peripherals and Interfaces

Input and output devices (e.g., sensors, actuators)
Communication interfaces (e.g., UART, SPI, 12C, Ethernet)
Interfacing techniques and protocols for data exchange
Embedded System Design Methodologies

System-level design and specification techniques
Hardware-software partitioning and co-design strategies
Trade-offs in embedded system design (performance, power, cost)
Embedded System Testing and Debugging

Techniques for testing embedded systems
Emulation, simulation, and prototyping tools
Debugging strategies and methodologies
Power Management in Embedded Systems

Power-aware design techniques
Low-power modes and sleep states
Energy optimization and power budgeting
Safety, Security, and Reliability

Safety-critical aspects in embedded systems

Security vulnerabilities and countermeasures

Techniques for ensuring system reliability and fault tolerance
Case Studies and Project Work

Analysis of real-world embedded system applications
Design and implementation of embedded system projects
Integration, testing, and documentation of the project work

Learning and Teaching Strategies

abail 5 abeil bl ind

Strategies




Practical Hands-On Experience: Provide students with opportunities for practical, hands-on
experience with embedded systems. This can include lab exercises, projects, or programming
assignments where students get to work with actual hardware or simulation tools to implement
and test embedded systems.

Project-Based Learning: Incorporate project-based learning activities where students work on
real-world embedded system projects. This allows them to apply their knowledge and skills to
solve practical problems and encourages creativity and critical thinking.

Use of Development Boards and Tools: Introduce students to popular development boards and
tools used in embedded systems development, such as Arduino, Raspberry Pi, or specific
microcontroller development kits. This familiarity with industry-standard tools helps students
gain practical skills that are valuable in the job market.

Collaborative Learning: Encourage collaborative learning by promoting group work or team
projects. Embedded systems often involve interdisciplinary collaboration, so -creating
opportunities for students to work in teams and share their expertise can enhance their
understanding of complex system integration.

Industry Guest Lectures: Invite professionals from the industry to deliver guest lectures or
workshops. They can share their practical experiences, industry trends, and challenges faced in
embedded systems development, providing students with valuable insights and real-world
perspectives.

Simulations and Virtual Labs: Utilize simulation tools or virtual labs to allow students to
experiment and simulate the behavior of embedded systems. This can be particularly useful when
access to physical hardware is limited or costly.

Regular Assessment and Feedback: Implement regular assessments, such as quizzes,
assignments, or exams, to assess students' understanding of the concepts taught. Provide
constructive feedback to help students identify areas for improvement and reinforce their
learning.

Continuous Learning Resources: Curate and provide supplementary learning resources, such as
textbooks, online tutorials, or reference materials, to support students' self-directed learning and
exploration of embedded systems beyond the classroom.

Industry Connections and Internship Opportunities: Establish connections with industry partners
to provide students with internship or industry placement opportunities. This exposure to real-
world embedded system development environments can enhance their skills and career
prospects.

Stay Updated with Emerging Technologies: Keep the module content up-to-date with the latest
trends and advancements in embedded systems. This could include topics like Internet of Things
(IoT), edge computing, machine learning on embedded devices, or cybersecurity in embedded
systems.




Student Workload (SWL)
llall sl Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
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Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
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Total SWL (h/sem) 125
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Module Evaluation

Al all salall Pty
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome

Quizzes 2 10% (10) 5,10 LO#1,and 5
Formative Assignments 2 10% (10) 2,12 LO#2,3and 4
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#3,4and 5
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-5
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
d)k.dl ‘_,,_r_}m\)“ CL@.uJ\

Material Covered

Introduction to Embedded Systems

e Definition and characteristics of embedded systems
Week 1 e  Overview of hardware and software components in embedded systems
e Embedded system design methodologies

Microcontrollers and Microprocessors
e Introduction to microcontrollers and microprocessors
Week 2 e  Architecture and features of popular microcontrollers
e Programming languages and development tools for embedded systems

Embedded System Programming
e Basics of embedded C programming
Week 3 e Data types, operators, and control structures
e Input/output operations and memory management

Real-Time Operating Systems (RTOS)

e Introduction to real-time operating systems
Week 4 e Features and benefits of using an RTOS in embedded systems
e Task scheduling and inter-task communication

Embedded System Interfacing

e Interfacing techniques for input and output devices
Week 5 e  Serial communication protocols (UART, SPI, 12C)
e Analog and digital sensor interfacing

Week 6 Interrupts and Timers




e Introduction to interrupts and their importance in embedded systems
e Timer modules and their applications
e Interrupt service routines and interrupt handling techniques

Week 7 Mid-term Exam
Sinusoidal Forcing, Complex Forcing, Phasors, and Complex Impedance, Sinusoidal Steady State
Response Embedded System Networking
Week 8 e Introduction to networking protocols for embedded systems
e Ethernet and TCP/IP protocols
e JoT connectivity and wireless communication (Wi-Fi, Bluetooth)
Embedded System Design and Testing
e Design considerations for embedded systems
Week 9 e  Design methodologies and techniques
e Testing and debugging strategies for embedded systems
Embedded System Security
e Introduction to embedded system security challenges
Week 10 . e
e  Security threats and vulnerabilities in embedded systems
)
Week 11 e  Techniques for securing embedded systems
Week 12 Embedded System Project
Week 13 e Implementation of a small-scale embedded system project
Week 14 e Integration of hardware and software components
Week 15 e Testing and evaluation of the project
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
il e o) zleiall
Material Covered
Introduction to Embedded Systems Lab
e Familiarization with the lab equipment and tools
Week 1 e Introduction to microcontrollers and development boards
e Basic programming and debugging techniques
Microcontroller Programming Lab
e  Setting up the development environment
Week 2 e  Writing and debugging simple programs for the microcontroller
e GPIO interfacing and basic input/output operations
Interrupts and Timers Lab
e Implementing interrupt-driven routines
Week 3 e  Timer module configuration and usage
e Interrupt-based timing and event handling
Sensor Interfacing Lab
Week 4

e Interfacing analog and digital sensors with the microcontroller




Data acquisition and sensor calibration techniques
Implementing sensor-driven applications

Week 5

Serial Communication Lab

UART communication between microcontrollers or with a computer
Serial data transmission and reception
Interfacing with peripherals using serial protocols

Week 6

Real-Time Operating Systems (RTOS) Lab

Introduction to an RTOS and its features
Task scheduling and management using an RTOS
Implementing multi-tasking applications on the microcontroller

Week 7

Networking and Wireless Communication Lab

Ethernet connectivity and TCP/IP communication
Wireless communication protocols (Wi-Fi, Bluetooth)
Implementing [oT-based applications

Week 8

Mid exam

Week 9

Embedded System Testing and Debugging Lab

Testing and debugging techniques for embedded systems
Use of debugging tools and techniques

Week 10

Error handling and troubleshooting in embedded systems

Week 11

Embedded System Interfacing Lab

Interfacing with external devices and modules (LCD, keypad, motors, etc.)

Implementing device drivers for peripherals

Week 12

Integration of hardware and software components

Week 13

Embedded System Project Lab

Working on a small-scale embedded system project

Week 14

Integration of hardware, software, and peripherals

Week 15

Final exam

Learning and Teaching Resources
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Text

Available in the
Library?

Required Texts

"Embedded Systems: Introduction to Arm® Cortex™-M
Microcontrollers" by Jonathan W. Valvano
e This book provides a comprehensive introduction to
embedded systems using Arm Cortex-M microcontrollers. It
covers topics such as programming, interfacing, and real-
time operating systems

Yes

Recommended Texts

Embedded Systems: Real-Time Operating Systems for Arm Cortex-
M Microcontrollers" by Jonathan W. Valvano
e This book focuses on real-time operating systems (RTOS)
for embedded systems using Arm Cortex-M
microcontrollers. It covers the fundamentals of RTOS, task
scheduling, synchronization, and communication.




Websites

Embedded.com (www.embedded.com)

e This website provides a wealth of information on embedded systems, including
articles, tutorials, industry news, and product reviews. It covers various topics
such as embedded software development, hardware design, real-time operating
systems, and system integration.

Embedded Systems Academy (www.esacademy.com)

e The Embedded Systems Academy offers a range of resources for embedded
systems developers, including tutorials, white papers, and training materials. It
covers topics such as microcontroller programming, communication protocols,
and software development tools.

Texas Instruments Embedded Systems Wiki (processors.wiki.ti.com)

e Texas Instruments (TI) provides an embedded systems wiki that offers technical

documentation, application notes, and development resources for TI

microcontrollers and processors. It covers topics related to hardware design,
software development, and system integration.
ARM Developer (developer.arm.com)

e ARM Developer is a comprehensive resource for developers working with
ARM-based embedded systems. It offers documentation, software development
tools, and technical articles covering topics such as microcontroller architectures,
programming techniques, and system optimization.

Microchip Technology Inc. - Embedded Systems (www.microchip.com/design-

centers/embedded-systems)

e  Microchip Technology provides resources for embedded systems development,
including product documentation, application notes, and software libraries. It
covers topics such as microcontroller programming, peripheral interfacing, and
system design considerations.

Stack Overflow (stackoverflow.com

Grading Scheme
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Group

Grade

. Mark
il ( o/a)r s Definition
0

Success Group
(50 -100)

A - Excellent

el 90 - 100 Outstanding Performance

B - Very Good

las 2 80 -89 Above average with some errors

C - Good

RYES 70 - 79 Sound work with notable errors

D - Satisfactory

L gia 60 - 69 Fair but with major shortcomings

E - Sufficient

Jsia 50-59 Work meets minimum criteria

Fail Group
0-49)

FX — Fail

(Batlaall 28) ol (45-49) More work required but credit awarded

F — Fail

sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.
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Module Information
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Module Title Project Design | Module Delivery
Module Type Core O Theory

O Lecture
Module Code NVEESC332 Lab and Meetings
ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 Seminar
Module Level 4 Semester of Delivery | 7
Administering Department SCE College Electronics Engineering
Module Leader | Project Committee e-mail Yazen.shakir@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | MSc
Module Tutor | All supervisors e-mail E-mail
Peer Reviewer Name Mohanad Al-Rekany e-mail mohanad.noaman@uoninevah.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number ‘ 1.0

Relation with other Modules
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Prerequisite module None Semester
Co-requisites module None Semester
MODULE DESCRIPTION FORM
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Module Information
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Module Title Robotics I | Module Delivery
Module Type Core Theory
Module Cod NVEESC327 H Lecture
odule Code Lab
ECTS Credits 6 Tutorial
S ) 150 O Practical
L (h

WL (hr/sem) 150 O Seminar
Module Level 4 Semester of Delivery | 8
Administering Department SCE College Electronics Engineering
Module Leader | Mohanad Nihad Noaman e-mail mohanad.noaman@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | MSc

Module Tutor |

e-mail

| E-mail



mailto:Yazen.shakir@uoninevah.edu.iq
mailto:mohanad.noaman@uoninevah.edu.iq

Peer Reviewer Name Yazen H Shakir e-mail | Yazen.shakir@uoninevah.edu.iq

Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
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Prerequisite module NVEESC321 Semester 7

Co-requisites module None Semester

MODULE DESCRIPTION FORM
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Module Information
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Module Title Optimal Control II | Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEESC322 Lab
ECTS Credits 6 Tutorial

O Practical
SWL (hr/sem) 150 O Seminar
Module Level 4 Semester of Delivery | 8
Administering Department SCE College Electronics Engineering
Module Leader | Name :Ibrahim Khalaf Mohammed e-mail ibrahim.mohammed@uoninevah.edu.iq
Module Leader’s Acad. Title Assistance Professor Module Leader’s Qualification | Ph.D.
Module Tutor | Ibrahim Khalaf Mohammed e-mail ibrahim.mohammed@uoninevah.edu.iq
Peer Reviewer Name Abdulla I. Abdulla e-mail Abdulla.abdulla@uoninevah.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number ‘ 1.0

Relation with other Modules
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Prerequisite module NVEESC322 Semester 7
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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°

learn the basis of optimal control in different applications.

Implement a quadratic controller to stabilize a linear system and to track a
state trajectory both in the deterministic case and in the stochastic one.
Apply control techniques that achieve a compromise between the
performance and control effort.

Learn suitable optimal control methods for nonlinear systems and uncertain
ones.

Module Learning
Outcomes
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Recognize the difference between the ideal and realized systems.
Formulate mathematical models of practical dynamic systems.
Develop optimal control techniques like LQR, LQT and LQG based on the
minimization of cost functional to achieve best performance with minimal
control law.
Learn design methods of states estimator systems and apply the estimator
techniques to unknown and non-measurable systems.
Design of LQG control system based on Kalman filter for realistic systems
subject to noise and disturbances.




Indicative Contents
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Part A — Realistics Systems

Definition, Concepts, Fundamentals, Noise types, Noise sources, Realistic modeling aspects,
State space representation of realistic control problems. [8 hrs]

Part B— LQG Control Technique

LQR control background, Fundamentals and principles of LQR controller, Definition,

fundamentals and working principles of LQG, LQG structure, Kalman Filter theory, State

estimation definition, fundamentals and principles, [10 hrs].

Part C — LQG Control Design

State estimation techniques, State observer design methods, Direct Comparison method,
Observable Canonical method, Ackermann’s Formula method, LQR control design, LQG
control design, Practical aspects and controller implementation, response analysis [32 hrs]

Part D — Adaptive Control Systems

Definition, Concepts, Fundamentals, Classification, Types of adaptive control techniques,
MRAC control technique fundamentals, concept and structure, MRAC design methods, MRAC
design using MIT rule, MRAC design using Lyapunnov Theorem method, Practical aspects
and controller implementation, Response analysis. [24 hrs]

Learning and Teaching Strategies
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Strategies

Create class subgroups to achieve unstructured assignments, activation the interaction between
lecturer and students in the class, fast class assignment, blended education, clarify the practical
applications of the studying materials, clarify a connection between studying material, organizing
scientific visits to related facilities, interactive tutorials by considering type of simple
experiments involving some sampling activities that are interesting to the students.




Student Workload (SWL)
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Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl I3 Ul il o sal) Jasl Lo pansd lUall AJaiall gl Jal) Jaal

Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) s
Juaill & lUall alssiall e sl 52l Jasl) L sl Ul wliiiall e a3l Jaal)

Total SWL (h/sem) 150
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Module Evaluation
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Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome

Quizzes 2 8% (10) 5,13 LO#
Formative Assignments 2 5% (10) 2,12 LO#
assessment Lab. 1 15% (15) Continuous

Report 1 2% (2) 13 LO#
Summative Midterm Exam 2 hr 20% (20) 7 LO#
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

] )L:.'J\ = suw) CL@.\A\
Material Covered
Week 1 Introduction to practical systems
Week 2 State space plant representation of noisy systems

Week 3 Introduction to Linear Quadratic Gaussian (LQG) technique

Week 4 LQG optimal control theory

Week 5 State estimation techniques and theory

Week 6 Estimator design methods

Week 7 Estimator design methods

Week 8 LQG optimal control design for noiseless systems

Week 9 LQG optimal control design for noisy systems

Week 10 Introduction to adaptive control system

Week 11 Adaptive control techniques

Week 12 Model Reference Adaptive Control (MRAC) theory

Week 13 MRAC design using MIT rule method — scalar controller

Week 14 MRAC design using MIT rule method — vector controller

Week 15 MRAC design using MIT rule method — scalar and vector controller

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)
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Material Covered
Week 1 State space model simulation
Week 2 Interaction between Simulink and Matlab script file
Week 3 Estimator design in Matlab script using observable canonical method
Week 4 Estimator design in Matlab script using Ackermann’s formula method
Week 5 Simulation of LQG optimal control system design for second order noiseless system
Week 6 Simulation of LQG optimal control system design for second order noisy system
Week 7 Simulation of LQG optimal control system design for third order noisy system
Week 8 Simulation of MRAC control system design using MIT rule method
Week 9 Simulation of MRAC control system design using Lyapunov Theorem method

Learning and Teaching Resources
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Available in the

Text
o Library?

Required Texts

Recommended Texts

Robert L. Williams II, Douglas A. Lawrence, "
Linear state space Control”, JOHN WILEY &
SONS, INC, 2007.

Donald E. Krik “Optimal Control Theory An
Introduction” Prentice Hall, Inc., New York, 1971.
Desineni S. Naidu, “ Optimal Control Systems”,
CRC Press, 2018.

System," John Wiley & Sons. 2A07. P. A. loannou
and B. Fidan, Adaptive Control Tutorial, SIAM, 2006.
Katsuhiko Ogata, "Modem control engineering",
Prentice-Hall, 2010.

‘Websites

https://staff.uz.zgora.pl/wpaszke/materialy/kss/lgrnotes.pdf
https://www.eng.newcastle.edu.au/~jhb519/teaching/elec4410/lectures/Lec23.p
df
https://www.google.com/search?sca_esv=5b7f46631c8e9f6c&sxsrf=AHTn8zo
NDVzeYSEHIKAjywecWY gk3CduOAA:1745062826790&g=mrac+design&ud
m=7&fbs=ABzOT_C7w0120qZ3t7bvFWFnGDtqTJvilJr0 GETQ07emuCG9Ir]
vWF5gMciulepSBMvljinGBlakyHeQpHgZy3HKj6M01;0gq D5cNebBZvFOXt
u90gVZfU1TB74mY GuelDOEG7voEKQ mvislQe361opTQew1L0hzB3IgvpN
Wp3NqVtJPnbfgeMKESOOP{XCgpOicklxBbOnCFRAT2d4-
aWbpPWdBAcC-3h7R1IQ2JwXG81-GuEPhRhYdiTGUeJXHAOOZKwhK -
2qP&sa=X&ved=2ahUKEwjX9prPeeSMAxVqg rsIHTSwOu0QtKeglLegQIERA
B&biw=1536&bih=703&dpr=1.25#fpstate=ive&vld=cid:b0fed46a,vid:gTbN58
cmdKY,st:0

Grading Scheme

Group

Grade

Marks e
Pscal %) Definition

Success Group

A - Excellent

Sl 90 - 100 Outstanding Performance



https://staff.uz.zgora.pl/wpaszke/materialy/kss/lqrnotes.pdf
https://www.eng.newcastle.edu.au/~jhb519/teaching/elec4410/lectures/Lec23.pdf
https://www.eng.newcastle.edu.au/~jhb519/teaching/elec4410/lectures/Lec23.pdf
https://www.google.com/search?sca_esv=5b7f46631c8e9f6c&sxsrf=AHTn8zoNDVzeYSEHJKAjywcWYgk3CduOAA:1745062826790&q=mrac+design&udm=7&fbs=ABzOT_C7w0l20qZ3t7bvFWFnGDtqTJvilJr0_GETQ07emuCG9IrJvWF5gMciulep5BMvljnGBIakyHeQpHqZy3HKj6M01jOq_D5cNebBZvFOXtu90gVZfU1TB74mYGuelD0EG7voEkQ_mvlslQe361opTQew1L0hzB3IqvpNWp3NqVtJPnbfqeMKE8OOPjXCgpOjckIxBbOnCFRAT2d4-aWbpPWdBAcC-3h7RlQ2JwXG81-GuEPhRhYdiTGUeJXHAOOZKwhK-2qP&sa=X&ved=2ahUKEwjX9prPgeSMAxVq_rsIHTSwOu0QtKgLegQIERAB&biw=1536&bih=703&dpr=1.25#fpstate=ive&vld=cid:b0fed46a,vid:qTbN58cmdKY,st:0
https://www.google.com/search?sca_esv=5b7f46631c8e9f6c&sxsrf=AHTn8zoNDVzeYSEHJKAjywcWYgk3CduOAA:1745062826790&q=mrac+design&udm=7&fbs=ABzOT_C7w0l20qZ3t7bvFWFnGDtqTJvilJr0_GETQ07emuCG9IrJvWF5gMciulep5BMvljnGBIakyHeQpHqZy3HKj6M01jOq_D5cNebBZvFOXtu90gVZfU1TB74mYGuelD0EG7voEkQ_mvlslQe361opTQew1L0hzB3IqvpNWp3NqVtJPnbfqeMKE8OOPjXCgpOjckIxBbOnCFRAT2d4-aWbpPWdBAcC-3h7RlQ2JwXG81-GuEPhRhYdiTGUeJXHAOOZKwhK-2qP&sa=X&ved=2ahUKEwjX9prPgeSMAxVq_rsIHTSwOu0QtKgLegQIERAB&biw=1536&bih=703&dpr=1.25#fpstate=ive&vld=cid:b0fed46a,vid:qTbN58cmdKY,st:0
https://www.google.com/search?sca_esv=5b7f46631c8e9f6c&sxsrf=AHTn8zoNDVzeYSEHJKAjywcWYgk3CduOAA:1745062826790&q=mrac+design&udm=7&fbs=ABzOT_C7w0l20qZ3t7bvFWFnGDtqTJvilJr0_GETQ07emuCG9IrJvWF5gMciulep5BMvljnGBIakyHeQpHqZy3HKj6M01jOq_D5cNebBZvFOXtu90gVZfU1TB74mYGuelD0EG7voEkQ_mvlslQe361opTQew1L0hzB3IqvpNWp3NqVtJPnbfqeMKE8OOPjXCgpOjckIxBbOnCFRAT2d4-aWbpPWdBAcC-3h7RlQ2JwXG81-GuEPhRhYdiTGUeJXHAOOZKwhK-2qP&sa=X&ved=2ahUKEwjX9prPgeSMAxVq_rsIHTSwOu0QtKgLegQIERAB&biw=1536&bih=703&dpr=1.25#fpstate=ive&vld=cid:b0fed46a,vid:qTbN58cmdKY,st:0
https://www.google.com/search?sca_esv=5b7f46631c8e9f6c&sxsrf=AHTn8zoNDVzeYSEHJKAjywcWYgk3CduOAA:1745062826790&q=mrac+design&udm=7&fbs=ABzOT_C7w0l20qZ3t7bvFWFnGDtqTJvilJr0_GETQ07emuCG9IrJvWF5gMciulep5BMvljnGBIakyHeQpHqZy3HKj6M01jOq_D5cNebBZvFOXtu90gVZfU1TB74mYGuelD0EG7voEkQ_mvlslQe361opTQew1L0hzB3IqvpNWp3NqVtJPnbfqeMKE8OOPjXCgpOjckIxBbOnCFRAT2d4-aWbpPWdBAcC-3h7RlQ2JwXG81-GuEPhRhYdiTGUeJXHAOOZKwhK-2qP&sa=X&ved=2ahUKEwjX9prPgeSMAxVq_rsIHTSwOu0QtKgLegQIERAB&biw=1536&bih=703&dpr=1.25#fpstate=ive&vld=cid:b0fed46a,vid:qTbN58cmdKY,st:0
https://www.google.com/search?sca_esv=5b7f46631c8e9f6c&sxsrf=AHTn8zoNDVzeYSEHJKAjywcWYgk3CduOAA:1745062826790&q=mrac+design&udm=7&fbs=ABzOT_C7w0l20qZ3t7bvFWFnGDtqTJvilJr0_GETQ07emuCG9IrJvWF5gMciulep5BMvljnGBIakyHeQpHqZy3HKj6M01jOq_D5cNebBZvFOXtu90gVZfU1TB74mYGuelD0EG7voEkQ_mvlslQe361opTQew1L0hzB3IqvpNWp3NqVtJPnbfqeMKE8OOPjXCgpOjckIxBbOnCFRAT2d4-aWbpPWdBAcC-3h7RlQ2JwXG81-GuEPhRhYdiTGUeJXHAOOZKwhK-2qP&sa=X&ved=2ahUKEwjX9prPgeSMAxVq_rsIHTSwOu0QtKgLegQIERAB&biw=1536&bih=703&dpr=1.25#fpstate=ive&vld=cid:b0fed46a,vid:qTbN58cmdKY,st:0
https://www.google.com/search?sca_esv=5b7f46631c8e9f6c&sxsrf=AHTn8zoNDVzeYSEHJKAjywcWYgk3CduOAA:1745062826790&q=mrac+design&udm=7&fbs=ABzOT_C7w0l20qZ3t7bvFWFnGDtqTJvilJr0_GETQ07emuCG9IrJvWF5gMciulep5BMvljnGBIakyHeQpHqZy3HKj6M01jOq_D5cNebBZvFOXtu90gVZfU1TB74mYGuelD0EG7voEkQ_mvlslQe361opTQew1L0hzB3IqvpNWp3NqVtJPnbfqeMKE8OOPjXCgpOjckIxBbOnCFRAT2d4-aWbpPWdBAcC-3h7RlQ2JwXG81-GuEPhRhYdiTGUeJXHAOOZKwhK-2qP&sa=X&ved=2ahUKEwjX9prPgeSMAxVq_rsIHTSwOu0QtKgLegQIERAB&biw=1536&bih=703&dpr=1.25#fpstate=ive&vld=cid:b0fed46a,vid:qTbN58cmdKY,st:0
https://www.google.com/search?sca_esv=5b7f46631c8e9f6c&sxsrf=AHTn8zoNDVzeYSEHJKAjywcWYgk3CduOAA:1745062826790&q=mrac+design&udm=7&fbs=ABzOT_C7w0l20qZ3t7bvFWFnGDtqTJvilJr0_GETQ07emuCG9IrJvWF5gMciulep5BMvljnGBIakyHeQpHqZy3HKj6M01jOq_D5cNebBZvFOXtu90gVZfU1TB74mYGuelD0EG7voEkQ_mvlslQe361opTQew1L0hzB3IqvpNWp3NqVtJPnbfqeMKE8OOPjXCgpOjckIxBbOnCFRAT2d4-aWbpPWdBAcC-3h7RlQ2JwXG81-GuEPhRhYdiTGUeJXHAOOZKwhK-2qP&sa=X&ved=2ahUKEwjX9prPgeSMAxVq_rsIHTSwOu0QtKgLegQIERAB&biw=1536&bih=703&dpr=1.25#fpstate=ive&vld=cid:b0fed46a,vid:qTbN58cmdKY,st:0
https://www.google.com/search?sca_esv=5b7f46631c8e9f6c&sxsrf=AHTn8zoNDVzeYSEHJKAjywcWYgk3CduOAA:1745062826790&q=mrac+design&udm=7&fbs=ABzOT_C7w0l20qZ3t7bvFWFnGDtqTJvilJr0_GETQ07emuCG9IrJvWF5gMciulep5BMvljnGBIakyHeQpHqZy3HKj6M01jOq_D5cNebBZvFOXtu90gVZfU1TB74mYGuelD0EG7voEkQ_mvlslQe361opTQew1L0hzB3IqvpNWp3NqVtJPnbfqeMKE8OOPjXCgpOjckIxBbOnCFRAT2d4-aWbpPWdBAcC-3h7RlQ2JwXG81-GuEPhRhYdiTGUeJXHAOOZKwhK-2qP&sa=X&ved=2ahUKEwjX9prPgeSMAxVq_rsIHTSwOu0QtKgLegQIERAB&biw=1536&bih=703&dpr=1.25#fpstate=ive&vld=cid:b0fed46a,vid:qTbN58cmdKY,st:0
https://www.google.com/search?sca_esv=5b7f46631c8e9f6c&sxsrf=AHTn8zoNDVzeYSEHJKAjywcWYgk3CduOAA:1745062826790&q=mrac+design&udm=7&fbs=ABzOT_C7w0l20qZ3t7bvFWFnGDtqTJvilJr0_GETQ07emuCG9IrJvWF5gMciulep5BMvljnGBIakyHeQpHqZy3HKj6M01jOq_D5cNebBZvFOXtu90gVZfU1TB74mYGuelD0EG7voEkQ_mvlslQe361opTQew1L0hzB3IqvpNWp3NqVtJPnbfqeMKE8OOPjXCgpOjckIxBbOnCFRAT2d4-aWbpPWdBAcC-3h7RlQ2JwXG81-GuEPhRhYdiTGUeJXHAOOZKwhK-2qP&sa=X&ved=2ahUKEwjX9prPgeSMAxVq_rsIHTSwOu0QtKgLegQIERAB&biw=1536&bih=703&dpr=1.25#fpstate=ive&vld=cid:b0fed46a,vid:qTbN58cmdKY,st:0
https://www.google.com/search?sca_esv=5b7f46631c8e9f6c&sxsrf=AHTn8zoNDVzeYSEHJKAjywcWYgk3CduOAA:1745062826790&q=mrac+design&udm=7&fbs=ABzOT_C7w0l20qZ3t7bvFWFnGDtqTJvilJr0_GETQ07emuCG9IrJvWF5gMciulep5BMvljnGBIakyHeQpHqZy3HKj6M01jOq_D5cNebBZvFOXtu90gVZfU1TB74mYGuelD0EG7voEkQ_mvlslQe361opTQew1L0hzB3IqvpNWp3NqVtJPnbfqeMKE8OOPjXCgpOjckIxBbOnCFRAT2d4-aWbpPWdBAcC-3h7RlQ2JwXG81-GuEPhRhYdiTGUeJXHAOOZKwhK-2qP&sa=X&ved=2ahUKEwjX9prPgeSMAxVq_rsIHTSwOu0QtKgLegQIERAB&biw=1536&bih=703&dpr=1.25#fpstate=ive&vld=cid:b0fed46a,vid:qTbN58cmdKY,st:0

(50 - 100) B - Very Good [EENRIS 80 - 89 Above average with some errors

C - Good b 70-79 Sound work with notable errors

D - Satisfactory b sie 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladl 28) (45-49) More work required but credit awarded
(0-49) F — Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.
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Module Aims
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143.Enable students to develop capabilities and skills for problem-solving and critical
thinking in mobile robot design.

144.To provide an understanding of the fundamental principles of mobile robotics and
related concepts.

145.To have knowledge about the different types of locomotion.

146.To understand the kinematics of different mobile robots.

147.To understand common sensors used in mobile robotics.

148.To understand basic control strategies for mobile robots.

149.The module aims to foster teamwork and collaboration skills among students. It includes
group projects and activities that require students to work together, communicate
effectively, and leverage each other's strengths to achieve common objectives.

Module Learning
Outcomes

Al 3alall il s jie

1. Understand the basic concepts and terminology related to mobile robotics.
Skills in the mathematical abstraction and modeling of mobile robots.
3. Identify types of robot locomotion, and drive kinematic models for several kinds of
mobile robot.
Exploring a broad wide of sensors in many mobile robot applications.
Knowledge of how to choose a proper sensor for a certain task.
6. An ability to formulate and apply a control technique on mobile robot motion.

v o

Practicing all aforementioned knowledge by delivering assignments.

Indicative Contents
Lals Y ail siadd)

Indicative content includes the following.

Definition and scope of mobile robotics, Historical developments and current trends in mobile
robotics, Applications of mobile robots in various fields, components of mobile robots,
applications. Locomotion, standard wheels, Coordinate frames and transformations, Forward and
inverse kinematics of mobile robots, Differential drive and holonomic robots, Exercises No.1 [20
hrs]

General form of mobile robot kinematic, Omnidirectional robot case study, Degree of mobility,
Degree of steerability, Degree of maneuverability, Exercises No.2, Macnuum mobile robot case
study, Classification of Sensors, Characterizing Sensor Performance, Dead reckoning, Time of
flight measurements, Active Ranging [20 hrs]

Feedback control basics, Proportional-Integral-Derivative (PID) control, Trajectory planning
and path following, localization concepts, localization process, localization techniques,
Odometry-based localization, Trilateration Localization (Particle Filter), Extended Kalman
Filter (EKF) for localization [20 hrs]




Learning and Teaching Strategies
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Strategies

Hands-on Projects: Mobile robotics is a field that heavily relies on practical
implementation. Incorporate hands-on projects throughout the course to give
students the opportunity to design, build, and program their own robots. This
approach enhances their understanding of concepts and allows them to apply
theoretical knowledge in a real-world context.

Simulation and Virtual Labs: Utilize robotics simulation software and virtual
labs to provide students with a virtual environment where they can experiment
with various robotic systems and algorithms. This strategy allows students to
practice without the need for physical hardware and provides a safe space for
testing and debugging.

Collaborative Learning: Encourage students to work in teams or pairs on
robotics projects.

Use of Multimedia: Incorporate multimedia resources such as videos,
animations, and interactive online materials to supplement lectures and
readings. Visual aids can help students better understand complex concepts
and algorithms, making the learning experience more engaging and effective.

Continuous Assessment and Feedback: Provide regular assessments and
feedback to gauge students' understanding and progress. This can be done
through quizzes, practical assignments, and project evaluations. Prompt
feedback helps students identify areas for improvement and reinforces their
learning.

Encourage Self-Learning: Provide students with additional resources such as
research papers, online tutorials, and books to encourage self-learning. Mobile
robotics is a multidisciplinary field, and self-learning allows students to explore
specific areas of interest and develop their expertise.

Student Workload (SWL)
llall sl Jaal

Structured SWL (h/sem)
Geal) JM& Ul alisial) sl ) Jasll

Structured SWL (h/w)

77 e sad calldall alatiall sl all Jaall

Unstructured SWL (h/sem)
Jeaill A Ul odatial) y asd 52l Jaal

Unstructured SWL (h/w)

73 Lo saud il slatial) ye ol Al Jasll

Total SWL (h/sem)
Jaaill A Il KN ol jal) Jaal

150




Module Evaluation

Al all salall Pty
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome
Quizzes 2 10% (10) 5,10 LO#4
Formative Assignments 1 10% (10) 10 LO#3,1,5
assessment Projects / Lab. 1 10% (10) Continuous LO#2
Report 1 10% (10) 13 LO#5
Summative Midterm Exam 2hr 10% (10) 7 LO#1-5
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@Bl e s 2Ll
Material Covered
Week 1 Introduction to Robotics
Week 2 Locomotion: Basics and concepts
Week 3 Locomotion: Wheeled-mobile robot
Week 4 Kinematics of wheeled robots: differential mobile robot
Week 5 Practicing exercises sheet 1
Week 6 Kinematics of wheeled robots: Omni-directional mobile robot
Week 7 Practicing exercises sheet 2
Week 8 Midterm exam
Week 9 Kinematics of wheeled robots: Mecanum mobile robot
Week 10 Sensors: concepts and classifications
Week 11 Sensors: applications
Week 12 Control techniques: basics and formulation
Week 13 Mobile robot feedback control
Week 14 Introduction to Localization
Week 15 Localization techniques
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
iaall o sl mlgiall
Material Covered
Lab 1: Introduction to CoppeliaSim Simulation Environment
o Installing the open-source software platform
e Import objects
Week 1
e  Dummy
e Move objects
e Coordinate system
Lab 2: Introduction to Differential Drive Robots
e Overview of differential drive robot architecture and characteristics
Week 2 . . . .
e Applications and use cases of differential drive robots
e Introduction to the mathematical model of differential drive robots
Lab 3: Robot Modeling in CoppeliaSim
Week 3 e C(Creating a differential drive robot model in CoppeliaSim




e Configuring wheel properties and dimensions

e Implementing robot kinematics in the model

Lab 4: Robot Control for Differential Drive Robots

e Introduction to robot control for differential drive robots

Week 4 e Implementing motion control algorithms in CoppeliaSim
e Velocity control and wheel synchronization techniques
Lab 5: Odometry and Localization
Week 5 e Understanding odometry and its importance for differential drive robots

e Implementing odometry calculations in CoppeliaSim

e [ ocalization techniques for differential drive robots

Week 6 Lab 6: Robot Control for Omni-Wheels Robots

Week 7

Lab 7: Sensor Integration

e Simulation of sensors commonly used in differential drive robots

e Integrating sensors such as proximity sensors, wheel encoders, and IMU

o Implementing sensor data processing and fusion techniques

Week8 Independent projects

Learning and Teaching Resources

Gl 5 alal) Holan
Text Available in the
Library?

Required Texts Introduction to Autonomous Mobile Robots No

R. Siegwart, 1. R. Nourbakhsh, MIT Press, 2004.

Embedded robotics: mobile robot design and applications with
Recommended Texts embedded systems No

Thomas Briunl, Springer, 2003.

Websites
Grading Scheme
Gl all i
Group Grade il Marks Definition
(%)
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good lan da 80 - 89 Above average with some errors
(Ssuoc?elsg 0()}“)“1) C - Good L 70 -79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Radlaall 2y ol (45-49) More work required but credit awarded
0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
T al) salal) Calaal

The BSc Systems and Control Engineer program provides undergraduate students with the
chance to select a project from a range of options within the control department. This allows
them to engage in research and enhance their skills in line with fundamental engineering
principles and design. Students will undertake a substantial project that necessitates the
utilization of professional competencies such as project planning, risk assessment, and
management. Presenting a final project report and delivering a presentation will enable students
to apply critical analysis, thorough research, and enhance their communication abilities.
- prepare for a comprehensive literature review that can plan for an appropriate
project for a certain group to add new knowledge
- attempt to find an engineering problem or industry problem and use a blend of
theoretical plus practical skills and knowledge to solve it
- define clear objectives, plan and execute a schedule of work;
- employ the critical thinking to assess and find the gap from previous literature
- draw a conclusion based on evaluation and analyses results relevant to the aims
and objective for this project

Module Learning
Outcomes

Al 3alall il s jie

On completion of this module, the student will be able to:

1. apply engineering reasoning, critical thinking and problem solving;

2. Building up vs Breaking down via performing design and system thinking processes;
3. demonstrate professional skills and attitudes;

4. utilize project and risk management;

5. employ detailed research skills for instance how to use citation and bibliography

Indicative Contents
Aol Y el sial)

Indicative content includes the following.
Semester 1 (Duration: Approximately 4 months)
Month 1: Project Selection and Proposal
e Identify potential project topics and areas of interest.
e Consult with faculty advisors to finalize the project proposal.
Months 2-3: Project Planning and Research
e Conduct an in-depth literature review on the chosen topic.
e Identify research gaps and define research objectives.
e Develop a detailed project plan, including methodologies and timelines.
Month 4: Interim Progress Report
e Submit an interim progress report outlining the completed research and project
plan.
e Present the progress to faculty advisors for feedback and suggestions. [150
Hrs.]




Learning and Teaching Strategies
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Strategies

Clear Project Guidelines: Provide clear and detailed guidelines for the project,
including its objectives, scope, deliverables, and evaluation criteria
Mentorship and Supervision: Assign experienced mentors or supervisors to
guide and support students throughout the project. These mentors can provide
valuable insights, offer guidance, and provide constructive feedback to help
students navigate the project successfully.

Research and Literature Review: Emphasize the importance of conducting
thorough research and literature reviews related to the project topic. Teach
students effective strategies for finding and critically evaluating relevant
sources of information.

Workshops and Training Sessions: Conduct workshops or training sessions to
enhance students' skills and knowledge related to the project. This can include
research methodologies, data analysis techniques, technical skills, project
management, and communication skills.

Regular Progress Reviews: Schedule regular progress reviews to assess
students' progress, identify any challenges they may be facing, and provide
timely feedback. These reviews can be conducted individually or in a group
setting, depending on the nature of the project.

Presentation and Communication Skills

Reflection and Critical Thinking: Encourage students to engage in reflection
and critical thinking throughout the project. This can involve analyzing and
evaluating different perspectives, identifying strengths and weaknesses in their
work, and making informed decisions based on evidence and reasoning.

Time Management and Planning: Teach students effective time management
and planning strategies to help them stay organized and meet project
deadlines. Emphasize the importance of setting realistic goals, breaking down
the project into manageable tasks, and maintaining a schedule.

Student Workload (SWL)
allall gl jal) Jaal

Structured SWL (h/sem) 1 Structured SWL (h/w) )
Jaadl) A Qllall alaiall ul ) Jasl) e sad calldall alaiall sl Hall Jaall

Unstructured SWL (h/sem) 18 Unstructured SWL (h/w) |
Jeall & CUall aliial) y a5l Jaal Lo panel Ul aliinall e sl ) Jasll

Total SWL (h/sem) 50

Jamill DA Calldall ISH ol ) Jas)




Module Evaluation

Lol ) 30kl ayls
Time / Relevant Learning
Weight (Mark Week D
Number eight (Marks) eelk ue Outcome
. Specify Objectives and Aim 1 10% (10) 4 LO#1 -2
Formative Project Scope and Plan
assessment J P 1 10% (10) 6
Report
) Interim Progress Report 1 20% (20) 14 All
Summative Interim Progress
assessment ) g 1 10% (10) 16 All
presentation
Total assessment 50% (50 Marks)
Delivery Plan (Weekly Syllabus)
d)L.J\ ‘_,,_r_}m\)“ CL@.\A\
Material Covered
Week 1 Project Title and abstract announcements
Week 2 Meeting with supervisors for each project

Week 3 Allocating Students Groups to each project title

Week 4 Specify Objectives and Aim

Week 5 Self —Study

Week 6 Project Scope and Plan Report

Week 7 Assigning Literature Review Draft

Week 8 Literature Review Corrections

Week 9 Literature Review Corrections

Week 10 Self —Study

Week 11 Final Submission of Literature Review

Week 12 Self —Study

Week 13 | Self —Study

Week 14 Interim Progress Report

Week 15 | Self —Study

Week 16 Interim Progress presentation

Delivery Plan (Weekly Lab. Syllabus)
il e o) zleiall

Material Covered

Week 1 Meeting 1 (0.5 hrs.)

Week 2 | Self —Study

Week 3 Self —Study

Week4 | Self —Study

Week 5 Meeting 2 (0.5 hrs.)

Week 6 Meeting 3 (0.5 hrs.)+ health and safety Lecture

Week 7 Meeting 4 (0.5 hrs.)+ risk management

Week 8 Seminar with all groups to listen each other

Week 9 Engineering and research ethics

Week 10 Meeting 4 (0.5 hrs.)

Week 11 Meeting 5 (0.5 hrs.)

Week 12 Meeting 6 (0.5 hrs.)

Week 13

Week 14




Learning and Teaching Resources
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Text

Available in
the Library?

Required Texts

Recommended Texts

Writing for Engineering and Science Students
Staking Your Claim
By Gerald Rau

Academic Writing for Engineering Publications

A Guide for Non-native English Speakers
ISBN: 978-3-030-99364-1
By Zhongchao Tan

Guide to research projects for engineering students: planning, writing and

presenting

Author : Heah, Carmel Lee Hsia; Leong, E. C.; Ong, Kenneth Keng Wee

publisher = Taylor & Francis
ISBN: 978-1-4822-3878-5,1482238780
Year:  2016.

Available
online

https://youtu.be/QAg3GPMUO8&4

https://www.youtube.com/watch?v=kcPFnOP6Cyw&t=2s

WL https://youtu.be/qMYkpvU-e0c
Grading Scheme
Cila Al labada
Group Grade i) Marks Definition
()
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
(SSlE)Cfelsgo()}roup C - Good L 70 -79 Sound work with notable errors
D - Satisfactory b gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladl 28) (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM
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Module Information
Al Hal) salall e slxa

Module Title Optimasiation | Module Delivery
Module Type Basic Theory
Module Code NVEESC329 0 Lecture



https://youtu.be/QAg3GPMUO84
https://www.youtube.com/watch?v=kcPFnOP6Cyw&t=2s
https://youtu.be/qMYkpvU-e0c

ECTS Credits 6 Lab

Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level 4 Semester of Delivery | 8
Administering Department SCE College Electronics Engineering
Module Leader | Ahmed M.Basheer e-mail ahmed.basheer@uoninevah.edu.iq
Module Leader’s Acad. Title | Professor Module Leader’s Qualification |
Module Tutor | Name (if available) e-mail
Peer Reviewer Name Mohammad e-mail mohammed.alsayed@uoninevah.edu.iq

A.Thanoon

Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
G AV dgasl all o) gall pe A8DM))

Prerequisite module

None

Semester

Co-requisites module

None

Semester



mailto:ahmed.basheer@uoninevah.edu.iq

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
Jand Al salal) Calaal

1. Introduction to Soft Computing: The module aims to provide an
understanding of the fundamental concepts, principles, and techniques
of Soft Computing. It introduces the basic components and
characteristics of Soft Computing approaches, such as fuzzy logic,
neural networks, evolutionary computing, and probabilistic reasoning.

2. Fuzzy Logic: The module aims to explain the principles and
applications of fuzzy logic. It covers topics such as fuzzy sets, fuzzy
membership functions, fuzzy rules, fuzzy reasoning, and fuzzy
inference systems. The aim is to enable students to apply fuzzy logic
techniques to real-world problems and make decisions based on
uncertain or imprecise information.

3. Neural Networks: The module aims to introduce the principles and
applications of neural networks. It covers topics such as artificial
neurons, feedforward and recurrent neural networks, learning
algorithms (e.g., backpropagation), and network architectures. The aim
is to provide students with the knowledge and skills to design, train, and
use neural networks for pattern recognition, prediction, and
classification tasks.

4. Evolutionary Computing: The module aims to provide an understanding
of evolutionary computing algorithms, such as genetic algorithms,
genetic programming, and evolutionary strategies. It covers topics such
as encoding schemes, fitness evaluation, selection, crossover, and
mutation operators. The aim is to equip students with the ability to
apply evolutionary computing techniques to solve optimization and
search problems.

5. Probabilistic Reasoning: The module aims to introduce the principles
and techniques of probabilistic reasoning, including Bayesian networks
and probabilistic graphical models. It covers topics such as probability
theory, conditional probability, Bayes' theorem, and inference
algorithms. The aim is to enable students to model and reason under
uncertainty using probabilistic graphical models.

6. Genetic algorithm : The module aims to introduce the principles and
techniques of Genetic algorithm including encoding type and main
operation in genetic algorithm .The aim is to enable students to learn
different type from research algorithm.

Module Learning
Outcomes

o Al salall alatll s Hia

1. Knowledge and Understanding: a. Understand the fundamental
concepts, principles, and techniques of Soft Computing. b. Explain the
characteristics and applications of fuzzy logic, neural networks,
evolutionary computing, and probabilistic reasoning. ¢. Describe the
advantages and limitations of Soft Computing approaches in solving
complex problems.

2. Application and Analysis: a. Apply fuzzy logic techniques to handle
uncertain or imprecise information and make decisions. b. Design, train,
and utilize neural networks for pattern recognition, prediction, and




classification tasks. c. Apply evolutionary computing algorithms to
solve optimization and search problems. d. Model and reason under
uncertainty using probabilistic graphical models.

Problem Solving: a. Identify real-world problems that can be effectively
addressed using Soft Computing techniques. b. Select appropriate Soft
Computing approaches based on problem requirements and
characteristics. c. Implement and evaluate Soft Computing algorithms
to solve specific problem instances. d. Interpret and analyze the results
obtained from Soft Computing models and algorithms.

Critical Thinking: a. Evaluate the strengths and weaknesses of different
Soft Computing approaches. b. Critically assess the suitability of Soft
Computing techniques for specific problem domains. c¢. Analyze and
compare the performance of different Soft Computing algorithms in
solving complex problems. d. Formulate innovative solutions by
combining multiple Soft Computing techniques or integrating them

with other computational methods.

Communication and Collaboration: a. Present and communicate the principles,
methodologies, and results of Soft Computing techniques effectively. b. Collaborate
with peers to solve problems using Soft Computing approaches in group projects. c.
Participate in discussions and debates on the ethical, social, and legal implications of
Soft Computing technologies.




Indicative Contents
Aol Y el sinl)

Indicative content includes the following.

1. Introduction to Soft Computing:
e Definition and characteristics of Soft Computing
o Comparison with traditional computing approaches
e Advantages and limitations of Soft Computing
2. Fuzzy Logic:
e Introduction to fuzzy sets and fuzzy logic
e Fuzzy membership functions and linguistic variables
e Fuzzy logic operations and fuzzy rules
e Fuzzy inference systems and Mamdani/ Sugeno models
e Applications of fuzzy logic in decision-making and control
3. Neural Networks:
e Introduction to artificial neural networks (ANN)
e Perceptron model and multilayer feedforward networks
o Backpropagation algorithm for training neural networks
e Activation functions and network architectures
e Applications of neural networks in pattern recognition and
prediction
4. Evolutionary Computing:
e Introduction to evolutionary computing algorithms
e Genetic algorithms and genetic programming
o Evolutionary strategies and evolutionary programming
o Swarm intelligence and particle swarm optimization
e Applications of evolutionary computing in optimization and
search problems
5. Probabilistic Reasoning:
o Introduction to probabilistic graphical models (PGM)
e Bayesian networks and Markov networks
o Inference algorithms: variable elimination, belief propagation
e Learning in PGMs: parameter estimation and structure learning
e Applications of probabilistic reasoning in decision support and
uncertainty modeling
6. Hybrid Soft Computing Techniques:
o Integration of fuzzy logic, neural networks, and evolutionary
computing
e Fuzzy-neural systems and neuro-fuzzy modeling
e Genetic fuzzy systems and fuzzy evolutionary algorithms
e Applications of hybrid soft computing techniques in complex
problem domains
7. Real-world Applications and Case Studies:
e Application examples of Soft Computing techniques in various
domains
o Case studies illustrating the practical implementation of Soft
Computing models
o Evaluation and performance assessment of Soft Computing
approaches
o Ethical, social, and legal considerations in the use of Soft
Computing technologies
8. Practical Implementation and Tools:




e Software tools and frameworks for implementing Soft
Computing techniques

o Hands-on exercises and programming assignments using
relevant tools

e Design and implementation of Soft Computing models for
specific problems

e Analysis and interpretation of results obtained from Soft
Computing experiments.

Learning and Teaching Strategies
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Strategies

Conceptual Framework: Start by providing a conceptual framework that
explains the principles, theories, and methodologies of Soft Computing.
This helps students understand the underlying concepts and develop a
solid foundation.

Active Learning: Incorporate active learning techniques such as
problem-solving exercises, case studies, group discussions, and hands-
on projects. This encourages students to actively engage with the
material, apply the concepts in practical scenarios, and develop
problem-solving skills.

Practical Implementation: Emphasize the practical implementation of
Soft Computing techniques. Provide opportunities for students to
implement algorithms, develop models, and analyze real-world datasets
using appropriate software tools. This hands-on experience enhances
their understanding and reinforces their learning.

Real-world Applications: Highlight the diverse applications of Soft
Computing in various fields such as pattern recognition, data mining,
optimization, control systems, and decision support. Showcase real-
world examples and case studies to demonstrate the relevance and
effectiveness of Soft Computing techniques.

Multimodal Learning Resources: Provide a variety of learning resources
including textbooks, lecture notes, research papers, online tutorials, and
multimedia materials. This caters to different learning styles and allows
students to explore the topic from different perspectives.

Assessment Methods: Use a combination of assessment methods to
evaluate student learning. This may include quizzes, assignments,
projects, presentations, and exams. Incorporate both theoretical
understanding and practical implementation aspects in the assessments.
Collaborative Learning: Encourage collaborative learning by assigning
group projects or problem-solving tasks. This promotes teamwork,
communication skills, and the exchange of ideas among students.
Guest Lectures and Industry Experts: Invite guest speakers, experts, or
practitioners from the industry or academia to share their knowledge
and experiences. This provides valuable insights, real-world
perspectives, and networking opportunities for students.




9. Feedback and Reflection: Provide timely feedback on student progress
and performance. Encourage students to reflect on their learning,
identify areas of improvement, and set goals for further development.

10. Continuous Improvement: Continuously evaluate and update the course
content and teaching methodologies based on student feedback,
emerging trends, and advancements in Soft Computing. This ensures
that the module remains relevant and up-to-date.

MODULE DESCRIPTION FORM
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Module Information
:L\.u\)ﬂ\ saLall k_iLA}Lu\

Module Title Computer Control Systems | Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEESC330 O Lab
ECTS Credits 5 Tutorial

O Practical
SWL (hr/sem) 125 O Seminar
Module Level 4 Semester of Delivery | 8
Administering Department SCE College Electronics Engineering
Module Leader ‘ Omar Yaseen Ismael e-mail omar.ismael@uoninevah.edu.iq
Module Leader’s Acad. Title | Professor Module Leader’s Qualification | Ph.D.
Module Tutor | Name (if available) e-mail E-mail
Peer Reviewer Name Yazen Hudhaifa Sh. e-mail yazen.shakir@uoninevah.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
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Prerequisite module None Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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The Computer Control Systems module aims to provide students with a comprehensive
understanding of computer-based control systems and their applications in various industries.
Through theoretical study, and simulation exercises, the module aims to achieve the following
objectives:

Explore case studies and real-world examples of computer control systems in
various industries, such as manufacturing, process control, and robotics.

Gain hands-on experience through projects involving computer control systems.
Develop critical thinking and problem-solving skills:

Apply theoretical knowledge to analyze and solve complex problems related to
computer control systems.

Develop the ability to evaluate the performance and efficiency of computer
control systems.

Enhance troubleshooting skills for diagnosing and resolving issues in computer
control systems.

Module Learning
Outcomes

Al alall Jlal) il jie

Understand the fundamentals of computer control systems:
e Define computer control systems and their role in industrial
automation.
e Explain the advantages and limitations of computer control systems.
e Describe the components and architecture of computer control
systems.
Apply digital control algorithms and techniques:
e Implement and tune digital control algorithms, such as PID, MPC, and
adaptive control.
e Analyze the effects of discretization and quantization on control
system performance.
e Evaluate the suitability of different control algorithms for specific
applications.
Implement communication protocols and networks in computer control
systems:
e Configure and utilize communication protocols like CAN bus,
Modbus, Profibus, and Ethernet/IP.
Design and implement distributed control systems (DCS):
e Understand the principles and advantages of distributed control
systems.
e Configure and integrate controllers, I/O modules, and HMIs within a
DCS.
e Develop distributed control strategies and ensure coordinated system
operation.
Integrate computer control systems with other industrial automation systems:
e Integrate control systems with supervisory control and data acquisition
(SCADA) systems.
e Interact with other automation systems, such as robotics and machine
vision systems.
e Incorporate control systems into enterprise-level systems for data
analysis and decision-making.
Address safety and cybersecurity considerations in computer control systems:
e Apply safety standards and practices, including risk assessment and




functional safety.
e Implement cybersecurity measures to protect computer control
systems from threats.
¢ Identify potential safety and cybersecurity vulnerabilities and propose
mitigation strategies.
7- Apply computer control systems in practical applications:
e Analyze and apply computer control systems to real-world industrial
applications.
e Design and configure control systems for specific processes or
systems.
8- Demonstrate critical thinking and problem-solving skills:
e Analyze complex problems related to computer control systems and
propose effective solutions.
e Evaluate the performance and efficiency of computer control systems.
e Apply troubleshooting techniques to diagnose and resolve issues in
computer control systems.
9- Communicate effectively:
e Present technical information related to computer control systems
clearly and concisely.
e Collaborate with peers in group projects and discussions.
e Prepare comprehensive reports documenting control system design,
implementation, and analysis.

Indicative Contents
Lals Y ail siadd)

Learning and Teaching Strategies
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Strategies

1- Lectures: Instructor-led lectures provide students with a theoretical foundation and an
overview of key concepts, principles, and techniques in process control. Lectures may
incorporate multimedia presentations, visual aids, and real-world examples to enhance
understanding.

2- Practical Demonstrations: Hands-on practical demonstrations allow students to observe and
understand the operation of control system components, sensors, actuators, and controllers.
Demonstrations can help bridge the gap between theory and practice, enhancing students'
understanding of the course material.

3- Case Studies: The use of case studies enables students to analyze and solve real-world
process control problems encountered in various industries. Case studies encourage students to
apply their knowledge to practical situations, promoting problem-solving skills and critical
thinking.

4- Group Discussions: Group discussions facilitate peer-to-peer learning and collaboration.
Students can discuss complex topics, exchange ideas, and solve problems together, fostering a
deeper understanding of process control concepts and principles.

5- Assignments and Projects: Assignments and projects enable students to apply their learning
independently. They may involve designing control systems, analyzing system performance,
troubleshooting issues, or conducting research on advanced topics. Assignments and projects
foster critical thinking, problem-solving skills, and research abilities.

6- Online Resources: Supplemental online resources, such as interactive simulations, video
tutorials, and e-learning platforms, can be used to enhance students' understanding and provide
additional self-study materials. These resources offer flexibility and accessibility, allowing
students to review and reinforce their learning outside of class.




7- Assessments: Various forms of assessments, including quizzes, tests, laboratory reports, and
project evaluations, are used to gauge students' understanding and progress. Assessments
provide feedback to students and help instructors evaluate the effectiveness of their teaching

methods.
Student Workload (SWL)
ALl 5 Jasl
Structured SWL (h/sem) 43 Struc‘tured SWL (h/w) 3
Juadll I8 lUall plaiall sl Jas Lo s Ul plaiall sl jall Jaal
Unstructured SWL (h/sem) 77 Unstlzuctured SWL (h/w) s
Joadl) A Ul plisiall e sl jall Jaal L sl Ul plasiall el jall Jaal)
Total SWL (h/sem) 125
Guadll P& ClUall IS sl jall Jaal
Module Evaluation
Al al) BaLall
Time/Num Weight (Marks) Week Due Relevant Learning
ber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3 hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
] ol = ) CLQ_LJ\
Material Covered
Introduction to Computer Control Systems
e Definition and significance of computer control systems
Week 1 e Comparison of computer control systems to traditional control systems
e Components and architecture of computer control systems
Sensors and Actuators
Week 2 o Identify and describe the roles and functions of sensors, transducers, actuators, and control
valves in control systems.
Digital Control Algorithms:
Week 3 e Overview of digital control algorithms (PID)
e Implementation and tuning
e System Integration and Interfacing
o e Interfacing control systems with sensors, actuators, and peripheral devices
e Data acquisition and signal conditioning techniques
o Integration of external devices and subsystems with control systems
Communication Protocols and Networks
Week 5 e Communication protocols in computer control systems (Modbus, Profibus, Ethernet/IP)
CAN Bus
Industrial Networking and Communication
Week 6 o Fieldbus systems (Profibus, Foundation Fieldbus)




o Industrial Ethernet protocols (Ethernet/IP, PROFINET)
e Configuration and troubleshooting of industrial network

Distributed Control Systems (DCS)
e Principles and advantages of distributed control systems

Week 7 . . . iy
o Configuration and integration of controllers, I/O modules, and HMIs within a DCS
e Development of distributed control strategies and coordinated system operation
Integration with Other Automation Systems
—_— e Integration of control systems with supervisory control and data acquisition (SCADA)
ee
systems
o Integration with enterprise-level systems for data analysis and decision-making
Human-Machine Interface (HMI) Design and Implementation
e Principles of HMI design for control systems
Week 9 . . . . .
e Visualization and interaction with control system data
e Configuration and implementation of HMIs using industry-standard software
Advanced Control Techniques
Week 10 . . . .
e Model predictive control (MPC) principles and implementation
Advanced Control Techniques:
Week 11 T . .
e Optimization and advanced algorithms for control system performance improvement
Safety and Cybersecurity in Computer Control Systems
e Safety standards and practices in computer control systems
Week 12 . . . .
e Risk assessment and functional safety considerations
e Cybersecurity measures to protect computer control systems
Fault Diagnosis and Failure Analysis
e Techniques for fault detection and diagnosis in control systems
Week 13 . . . .
e Failure analysis and troubleshooting methodologies
e Maintenance strategies for computer control systems
Practical Applications and Case Studies
e C(Case studies of computer control system applications in various industries
Week 14 . . . .
e Analysis of real-world scenarios and implementation challenges
e Evaluation of control system performance and optimization techniques
Project Work and Presentations
TS e Group projects applying computer control systems to practical scenarios
ee . . . :
e Preparation and delivery of presentations on project outcomes
e Final assessment and review of module content
Week 16 Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources




u.ug)ﬂ\} V,L_’dl )JL&AA

Available in the

Text
& Library?
Required Texts Multiple books No
Recommended Texts Multiple books No

https://www.uio.no/studier/emner/matnat/fys/FYS3240/v22/lectures_pdf/

Websites
Grading Scheme
Gila Al lalada
Group Grade el Marks Definition
(%)
A - Excellent Okl 90 - 100 Outstanding Performance
B - Very Good las 2 80 - 89 Above average with some errors
(Ssl:)cfels(: 0()}roup C - Good s 70-79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient SPTN 50-59 Work meets minimum criteria
Fail Group FX — Fail (Balladll a8) (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass

fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.



https://www.uio.no/studier/emner/matnat/fys/FYS3240/v22/lectures_pdf/

Student Workload (SWL)
llall sl Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl I3 Ul il o sal) Jasl Lo pansd lUall AJaiall gl Jal) Jaal
Unstructured SWL (h/sem) 7 Unstructured SWL (h/w) s
Juaill & lUall alssiall e sl 52l Jasl) L sl Ul wliiiall e a3l Jaal)
Total SWL (h/sem) 150
Jamill UDUA alldall JISH ol 51 Jesl
Module Evaluation
) Balal) ayls
Time/N Rel tL i
fmerum Weight (Marks) Week Due S
ber Outcome

Quizzes 2 8% (10) 5,13 LO#1-2
Formative Assignments 2 5% (10) 2,12 LO#2-3
assessment Lab. 1 15% (15) Continuous

Report 1 2% (2) 13 LO#3-4
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-3
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
d)k.dl ‘_,,_r_}m\)“ CL@.uJ\

Material Covered

Introduction to Soft Computing
Week 1 . . .
e Overview of Soft Computing techniques
e Comparison with traditional computing methods
Fuzzy logic and fuzzy systems

Fuzzy Logic and Fuzzy Systems
Week 2 . ]
e Fuzzy sets and membership functions
o Fuzzy logic operations and inference systems
Applications of fuzzy logic

Neural Networks
Week 3 . cpe
e Introduction to artificial neural networks
e Perceptron model and learning algorithms
Multilayer feedforward networks and backpropagation

Neural Networks (continued)

Week 4 . . .
o Radial basis function networks
o Self-organizing maps

Applications of neural networks




Genetic Algorithms

Week 5 e Introduction to genetic algorithms
e Genetic representation and operators (selection, crossover, mutation)
o Fitness evaluation and selection strategies

Applications of genetic algorithms

Evolutionary Computation

Week 6 e Overview of evolutionary computation
o Genetic programming
e Evolutionary strategies

Particle swarm optimization

Week 7 Mid-term Exam

Hybrid Soft Computing Techniques

Week 8 o Integration of fuzzy logic, neural networks, and genetic algorithms
e Neuro-fuzzy systems
o Fuzzy genetic algorithms

Applications of hybrid soft computing techniques

Support Vector Machines (SVM),

Week 9 . .
e Introduction to Support Vector Machines

Week 10 SVM classification

Week 11 | SVM regression

Week 12 | Kernel functions

Week 13 Case Studies and Applications

Real-world case studies applying soft computing techniques

Week 14 | Discussion on current research and trends in soft computing

Week 15 Project work and presentations

Week 16 Preparatory week before the final Exam




Delivery Plan (Weekly Lab. Syllabus)

Staall e sa¥) zlgid)
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
Week 9
Learning and Teaching Resources
Guaul alatl) 5las
Text Available in the
Library?
1. "Soft Computing: Techniques and Applications"
by S. N. Sivanandam and S. N. Deepa
o This book provides an introduction to
Required Texts various sqft computing techniques such. as Ves
fuzzy logic, neural networks, and genetic
algorithms. It covers their principles,
algorithms, and applications.
Soft Computing and Intelligent Systems: Theory and
Applications" by Madan M. Gupta and Naresh K. Jain
o This book offers a comprehensive overview of soft
Recommended Texts computing techniques,‘includipg fuzzy logic, ‘ No
neural networks, genetic algorithms, and hybrid
systems. It covers theoretical concepts and
practical applications.

‘Websites

IEEE Computational Intelligence Society (www.ieee-cis.org): The
Computational Intelligence Society of the Institute of Electrical and
Electronics Engineers (IEEE) provides resources, publications, and
conferences related to soft computing, neural networks, fuzzy logic, and
evolutionary computation.

Soft Computing Journal (www.springer.com/journal/500): The Soft
Computing journal published by Springer is dedicated to the field of soft
computing and its applications. It contains research papers, reviews, and
case studies on various soft computing techniques.

Fuzzy Logic Toolbox Documentation (www.mathworks.com/help/fuzzy):
The MathWorks website provides documentation and examples for the
Fuzzy Logic Toolbox, which is a software tool for implementing fuzzy
logic systems. It includes tutorials, function references, and application
examples.

Neurocomputing Journal (www.journals.elsevier.com/neurocomputing):
The Neurocomputing journal covers research on neural networks, machine



http://www.ieee-cis.org/
http://www.springer.com/journal/500
http://www.mathworks.com/help/fuzzy
http://www.journals.elsevier.com/neurocomputing

learning, and computational intelligence. It publishes articles related to
both theoretical and practical aspects of soft computing.

Genetic and Evolutionary Computation Conference (GECCO)
(www.sigevo.org/gecco-2022): GECCO is a leading conference in the
field of genetic and evolutionary computation. The conference website
provides access to research papers, tutorials, and other resources related to
evolutionary algorithms and genetic programming.

Soft Computing Research Group at UC Berkeley
(softcomputing.berkeley.edu): The Soft Computing Research Group at UC
Berkeley focuses on research and development of soft computing
techniques, including neural networks, fuzzy systems, and evolutionary
algorithms. Their website provides information on their projects,
publications, and resources.

Grading Scheme
Cilayall s
Group Grade gl Marks Definition
(%)
A - Excellent Okl 90 - 100 Outstanding Performance
B - Very Good las 2 80 - 89 Above average with some errors
(Ssl:)c?elsg 0()}r0up C - Good > 70 -79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jse 50-59 Work meets minimum criteria
Fail Group FX — Fail (Batlaall 28) ol (45-49) More work required but credit awarded
0-49) F - Fail Cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.

MODULE DESCRIPTION FORM

a:\“‘)ﬁ-“ dalall (ha g C'U"‘

Module Information
fu.ub.\!\ EJ\.AS\ C.\LA}L.A

Module Title Modern Control Systems | Module Delivery
Module Type Core Theory

O Lecture
Module Code NVEESC322 Lab
ECTS Credits 5 Tutorial

O Practical
SWL (hr/sem) 125 O Seminar
Module Level 4 Semester of Delivery 8
Administering Department SCE College Electronics Engineering



http://www.sigevo.org/gecco-2022

Module Leader | Abdullah Ibrahim Abdullah e-mail | Abdullah.abdullah@uoninevah.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification | M.Sc.
Module Tutor | / e-mail /

Peer Reviewer Name / e-mail /

Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
G AY) Al 5l o) gal) pe A8

Prerequisite module NVEESC315 Semester 5

Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
) 3okl Calaal

» To explain the concepts of state variables analysis.
To explain the concepts of basic and modern control system for the real time
analysis and design of control systems.

Module Learning
Outcomes

Fon) Al salall alaill s jaa

Upon completion of this course, students should be able to:

1.

[98)

Various terms of basic and modern control system for the real time
analysis and design of control systems.

To perform state variables analysis for any real time system.

Apply the concept of optimal control to any system.

Able to examine a system for its stability, controllability, and
observability.

Implement basic principles and techniques in designing linear control
systems.

Formulate and solve deterministic optimal control problems in terms of
performance indices.

Apply knowledge of control theory for practical implementations in
engineering and network analysis.




Indicative Contents
Aol Y il sial)

Indicative content includes the following.

1- State Variable Analysis: [12 hours]

Introduction, concept of state, state variables and state model, State Variable
Models from differential equation, Simulation Diagrams, State-Variable Models
from Transfer Function, State space representation using physical variables,
phase variables & canonical variables, Transfer Functions from State-Variable
Models

2-Solution of State Equation: [10 hours]
Solution of state equation, state transition matrix and its properties, computation
using Laplace transformation, power series method

3- Diagonal Canonical Form: [10 hours]
Distinct Real Roots, Complex Conjugate Roots, Multiple Real Roots (Jordan

canonical form,

4- Similarity Transformation: [12 hours]
Similarity Transformation, Characteristic Equations, Diagonal Canonical from a

State Model, Similarity Transformation of the Control Canonical Form
Controllability, Similarity Transformation of the Observer Canonical Form,
Controllability Tests, Observability, Observability Tests, Frequency Domain
Tests.

5-State Feedback Controllers and Observers: [12 hours]

Stability, Stability in State Space. State feedback controller design through
Pole Assignment, using Ackerman’s formula— State observers: Full order and
Reduced order observers.

Learning and Teaching Strategies

alail 5 abeill bl ind

Strategies

Type something like: The main strategy that will be adopted in delivering this
module is to encourage students’ participation in the exercises, while at the same
time refining and expanding their critical thinking skills. This will be achieved
through classes, interactive tutorials and by considering type of simple
experiments involving some sampling activities that are interesting to the
students.




Student Workload (SWL)
llall sl Jaal

Structured SWL (h/sem) 77 Structured SWL (h/w) 5
Gl I3 Ul il o sal) Jasl Lo pansd lUall AJaiall gl Jal) Jaal
Unstructured SWL (h/sem) 43 Unstructured SWL (h/w) 3
Juaill & lUall alssiall e sl 52l Jasl) L sl Ul wliiiall e a3l Jaal)
Total SWL (h/sem) 125
Jamill UDUA alldall JISH ol 51 Jesl
Module Evaluation
) Balal) ayls
Ti Rel tL i
ime/Num Weight (Marks) Week Due elevant Learning
ber Outcome

Quizzes 2 8% (10) 5,13 LO#1,2,6,7
Formative Assignments 2 5% (10) 2,12 LO#3,4,6and 7
assessment Lab. 1 15% (15) Continuous

Report 1 2% (2) 13 LO#5,6and 7
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-5
assessment Final Exam 2 hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
d)k.dl ‘_,,_c}m\)“ CL@.uJ\

Material Covered

State Variable Analysis
Introduction, concept of state, state variables and state model

Week 1

Week 2 State Variable Models from differential equation, Simulation Diagrams

State-Variable Models from Transfer Function, State space representation using physical
variables, phase variables

Week 3

Week 4 Canonical variables, Transfer Functions from State-Variable Models

Solution of State Equation:
Solution of state equation, state transition matrix

Week 5

Week 6 | computation using Laplace transformation, power series method

. . m
o Diagonal Canonical Fo

Distinct Real Roots

Week 8 Mid Exam

Week 9 | Multiple Real Roots, Complex Conjugate Roots (Jordan canonical form)

Similarity Transformation

Week 10 Similarity Transformation, Characteristic Equations (Eigen value & Eigenvector)

Week 11 Diagonal Canonical from a State Model, Similarity Transformation of the Control Canonical
Form

Week 12 Similarity Transformation of the Observer Canonical Form, Controllability Tests,

Observability, Observability Tests, Frequency Domain Tests

State Feedback Controllers and Observers
Week 13 | Frequency Domain Tests, Stability, Stability in State Space, Pole Assignment, using
Ackerman’s formula




Week 14 | State observers: Full order

Week 15 | Reduced order observers.

Week 16| Final exam




Delivery Plan (Weekly Lab. Syllabus)

il o sl el
Material Covered
Week 1 Lab 1: Introduction to ACS Lab.
Week 2 Lab 2: State Variable Models from Differential Equation
Week 3 Lab 3: Simulation Diagram of Control Canonical Form
Week 4 | Lab 4: Simulation Diagram of Observable Control (OCF)
Week 5 Lab 5: Diagonal Canonical Form
Week 6 Lab 6: Jordan Canonical Form
Week 7 Lab 7: Similarity Transformation Control Canonical Form
Week 8 | Lab 8: Similarity Transformation Observable Canonical Form
Week 9 Mid Exam
Week 10 | Lab 10: Diagonalization based on Vander-monde Matrix
Week 11 | Lab 11: Jordan Canonical Form based on Vander monde Matrix
Week 12 | Lab 12: Determination of Eigen Values from State Model & Stability Analysis
Week 13 | Lab 13: Pole Assignment, using Direct Substitution Method
Week 14 | Lab 14: Pole Assignment, using Ackerman’s Formula
Week 15 | Lab 15: Pole Assignment, using Transformation Matrix
Week 16 | Final exam
Learning and Teaching Resources
ol s alail) jolas
Text Avail‘able in the
Library?
Required Texts 11:/[’131(:;1:(1)tio;:l;;)(lﬁﬁzrgl’l;%ir(;flg, By Katsuhiko Ogata, University of Yes
Automatic Control Systems, By Farid Golnaraghi, Benjamin C.
Recommended Texts Kuo, 9% Edition, 201 g Y & ! Yes
Websites
Grading Scheme
Gl all i
Group Grade i) Marks Definition
(%)
A - Excellent Okl 90 - 100 Outstanding Performance
B - Very Good las s 80 - 89 Above average with some errors
(Ssuoc?elsg 0()}”)“[) C - Good s 70 -79 Sound work with notable errors
D - Satisfactory L gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Radlaall 2y ol (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
:ﬂ:\u\‘)ﬂ\ 3Ll uLAjl’.A

Module Title Project Implementation Module Delivery
Module Type Core O Theory

O Lecture
Module Code NVEESC333 Lab and Meetings
ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 Seminar
Module Level 4 Semester of Delivery ‘ 8
Administering Department SCE College Electronics Engineering
Module Leader | Project Committee e-mail Yazen.shakir@uoninevah.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification | MSc
Module Tutor | All supervisors e-mail E-mail
Peer Reviewer Name Mohanad Al-Rekany e-mail mohanad.noaman@uoninevah.edu.iq
Scientific Committee Approval Date 01/06/2023 Version Number | 1.0

Relation with other Modules
G AV Al 5l o) gal) pe A8

Prerequisite module

None Semester

Co-requisites module

None Semester



mailto:Yazen.shakir@uoninevah.edu.iq

Module Aims, Learning Outcomes and Indicative Contents
Al Y il simall 5 alail) il g dgusd Hall 5oLl Calaa

Module Aims
T al) salal) Calaal

The BSc Systems and Control Engineer program provides undergraduate students with the
chance to select a project from a range of options within the control department. This allows
them to engage in research and enhance their skills in line with fundamental engineering
principles and design. Students will undertake a substantial project that necessitates the
utilization of professional competencies such as project planning, risk assessment, and
management. Presenting a final project report and delivering a presentation will enable students
to apply critical analysis, thorough research, and enhance their communication abilities.
- prepare for a comprehensive literature review that can plan for an appropriate
project for a certain group to add new knowledge
- attempt to find an engineering problem or industry problem and use a blend of
theoretical plus practical skills and knowledge to solve it
- define clear objectives, plan and execute a schedule of work;
- employ the critical thinking to assess and find the gap from previous literature
- draw a conclusion based on evaluation and analyses results relevant to the aims
and objective for this project

Module Learning
Outcomes

Al 3alall il s jie

On completion of this module, the student will be able to:

1. apply engineering reasoning, critical thinking and problem solving;

2. Building up vs Breaking down via performing design and system thinking processes;
3. demonstrate professional skills and attitudes;

4. utilize project and risk management;

5. employ detailed research skills for instance how to use citation and bibliography

Indicative Contents
Aol Y el sial)

Indicative content includes the following.
Semester 1 (Duration: Approximately 4 months)
Month 1: Project Selection and Proposal
e Identify potential project topics and areas of interest.
e Consult with faculty advisors to finalize the project proposal.
Months 2-3: Project Planning and Research
e Conduct an in-depth literature review on the chosen topic.
e Identify research gaps and define research objectives.
e Develop a detailed project plan, including methodologies and timelines.
Month 4: Interim Progress Report
e Submit an interim progress report outlining the completed research and project
plan.
e Present the progress to faculty advisors for feedback and suggestions. [150
Hrs.]




Learning and Teaching Strategies

aslall 5 alasl ilial i

9-

10-

11

12-

Strategies

13

14

15-

16-

Clear Project Guidelines: Provide clear and detailed guidelines for the project,
including its objectives, scope, deliverables, and evaluation criteria
Mentorship and Supervision: Assign experienced mentors or supervisors to
guide and support students throughout the project. These mentors can provide
valuable insights, offer guidance, and provide constructive feedback to help
students navigate the project successfully.

Research and Literature Review: Emphasize the importance of conducting
thorough research and literature reviews related to the project topic. Teach
students effective strategies for finding and critically evaluating relevant
sources of information.

Workshops and Training Sessions: Conduct workshops or training sessions to
enhance students' skills and knowledge related to the project. This can include
research methodologies, data analysis techniques, technical skills, project
management, and communication skills.

Regular Progress Reviews: Schedule regular progress reviews to assess
students' progress, identify any challenges they may be facing, and provide
timely feedback. These reviews can be conducted individually or in a group
setting, depending on the nature of the project.

Presentation and Communication Skills

Reflection and Critical Thinking: Encourage students to engage in reflection
and critical thinking throughout the project. This can involve analyzing and
evaluating different perspectives, identifying strengths and weaknesses in their
work, and making informed decisions based on evidence and reasoning.

Time Management and Planning: Teach students effective time management
and planning strategies to help them stay organized and meet project
deadlines. Emphasize the importance of setting realistic goals, breaking down
the project into manageable tasks, and maintaining a schedule.

Student Workload (SWL)
allall gl jal) Jaal

Structured SWL (h/sem) 1 Structured SWL (h/w) )
Jaadl) A Qllall alaiall ul ) Jasl) e sad calldall alaiall sl Hall Jaall

Unstructured SWL (h/sem) 18 Unstructured SWL (h/w) |
Jeall & CUall aliial) y a5l Jaal Lo panel Ul aliinall e sl ) Jasll

Total SWL (h/sem) 50

Jamill DA Calldall ISH ol ) Jas)




Module Evaluation
L) 5ol g

Time / . Relevant Learnin
Number Weight (Marks) Outcome ®
Specify Objectives and Aim 1 10% (10) LO#1 -2
Project Scope and Plan
Report
Interim Progress Report 1 20% (20)

Formative
assessment

1 10% (10)

Summative
assessment

Interim Progress
presentation
Total assessment | 50% (50 Marks) |

1 10% (10)

Delivery Plan (Weekly Syllabus)
Lﬁ‘)la-‘n gc_p.m:y‘ C\.@.ud\

Material Covered

Week 1 Project Title and abstract announcements

Week 2 Meeting with supervisors for each project

Week 3 Allocating Students Groups to each project title
Week 4 Specify Objectives and Aim

Week 5 Self —Study

Week 6 Project Scope and Plan Report

Week 7 Assigning Literature Review Draft

Week 8 Literature Review Corrections

Week 9 Literature Review Corrections

Week 10 Self —Study

Week 11 Final Submission of Literature Review
Week 12 Self —Study

Week 13 Self —Study

Week 14 Interim Progress Report

Week 15 Self —Study

Week 16 Interim Progress presentation

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e sl gl

Material Covered

Week 1 Meeting 1 (0.5 hrs.)

Week 2 Self —Study

Week 3 Self —Study

Week 4 Self —Study

Week 5 Meeting 2 (0.5 hrs.)

Week 6 Meeting 3 (0.5 hrs.)+ health and safety Lecture
Week 7 Meeting 4 (0.5 hrs.)+ risk management

Week 8 Seminar with all groups to listen each other

Week 9 Engineering and research ethics
Week 10 Meeting 4 (0.5 hrs.)
Week 11 Meeting 5 (0.5 hrs.)
Week 12 Meeting 6 (0.5 hrs.)
Week 13




Learning and Teaching Resources
ug‘)ﬂ\} el,:d\ JJL&AA

Text

Available |
the Librany?

Required Texts

Writing for Engineering and Science Students
Staking Your Claim
By Gerald Rau
Academic Writing for Engineering Publications
A Guide for Non-native English Speakers
ISBN: 978-3-030-99364-1
Recommended Texts By Zhongchao Tan
Guide to research projects for engineering students: planning, writing and
presenting
Author : Heah, Carmel Lee Hsia; Leong, E. C.; Ong, Kenneth Keng Wee
publisher = Taylor & Francis
ISBN:  978-1-4822-3878-5,1482238780
Year:  2016.
https://youtu.be/QAg3GPMUO84
https://www.youtube.com/watch?v=kcPFnOP6Cyw&t=2s
https://youtu.be/gqMYkpvU-eOc

Websites

Grading Scheme
Gila ol Llads

. Marks
aail) iti
Grade B (%) Definition

A - Excellent Okl 90 - 100 Outstanding Performance

B - Very Good las aa 80 -89 Above average with some errors

C - Good REEN 70 -79 Sound work with notable errors

Success Group
(50 - 100)

D - Satisfactory BEN 60 - 69 Fair but with major shortcomings

E - Sufficient e 50 -59 Work meets minimum criteria

Fail Group FX — Fail (45-49) More work required but credit awarded

(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 5.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-fjjss
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.



https://youtu.be/QAg3GPMUO84
https://www.youtube.com/watch?v=kcPFnOP6Cyw&t=2s
https://youtu.be/qMYkpvU-e0c



