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Republic of Iraq
Ministry of Higher Education
& Scientific Research

Baghdad College of Economic
Sciences University
Computer Sciences Department

Course Syllabus/Specification

Course Specification

The main outcomes of this course are provide students the ability of deep
understanding for the main Principles, concepts and basics of machine learning
by studying artificial neural networks, their algorithms and applications . Further,
understand the principles of Genetic algorithms (their steps and practical
applications) and learn the student how Design and implement an expert systems
and Natural Language Processing (NLP).

1. Teaching Institution

Baghdad College of Economic Sciences
University

2. Department / Center

Computer Sciences Department

3. Course Title /Code

Intelligent Systems

4. Modes of Attendance Offered

Theoretical and practical

5. Semester/Year

Course 1: Intelligent Systems |
Course 2: Intelligent Systems |l

Specification

6. Number of Hours Tuition 128 Hours
(Total)
7. Date of Production of this 1/9/2020

8. Course Description

Intelligent  systems are  technologically
advanced machines that perceive and respond
to the world around them. Intelligent systems
can take many forms, from automated vacuums
such as the Roomba to facial recognition
programs to Amazon's personalized shopping
suggestions.

This course focuses on three main fields : The
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first one is artificial neural network that enable
the machine to thinking, remembering and
make decision as human. The second one is
genetic algorithm that enable machine to find
the optimal solution while the third field is the
expert systems that enable the machines
perform the same activities like human expert
in specific field.

9. Aims of the Course

The aim of the course in Intelligent Systems is to convey knowledge and skills
that enable students to analyze design and develop complex cognitive
systems. Students are guided increasingly to work independently following
scientific principles and methodologies to solve complex problems. The
program is explicitly designed to convey practical skills and abilities to
implement advanced and intelligent software based on machine learning
methodologies.

10. Course outcomes and methods of teaching, learning and assessment

A. Knowledge and Understanding

1.
2.

Understand the Principles, concepts and basics of machine learning.
Understand artificial neural networks and genetic algorithms, their details
and applications.

Understand the Principles of Genetic algorithms (their steps and practical
applications)

Understand how Design and build an expert systems.

Understand how process Natural Language.

Teaching and Learning Methods

Blended-Learning
Self-Learning

Learning by Experimentation
Brainstorming
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Assessment Methods

Achievement Tests
Standard Tests
Individual Skills Assessment

Selection of Intellectual Question in Achievement tests

B. Subject-Specific Skills.

This course provides the students the ability to:

Learn and make decision

solution
expert in specific field

understand and interactive with human .

1. Design and implement the computer software that enable the Machine to

2. Use Artificial Neural Networks algorithms to build advanced system has the
ability to classification and remembering and recognition patterns.

3. Use Genetic Algorithms to solve complex problems and find the optimal

4. Design and implement Expert Systems that do the same activities like human

5. Natural Language Processing to design an expert system has the ability to

Teaching and Learning Methods

- Blended-Learning

- Learning by Experimentation
- Brainstorming

- Indirect Learning

Assessment Methods

- Achievement Tests
- Standard Tests
- Individual Skills Assessment
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- Selection of Intellectual Question in Achievement tests

C. Critical Thinking Skills

- Desire and ability to learn for life.
- Ability to analyze and solve complex problems

Teaching and Learning Methods

- Self-Learning

- Learning by Experimentation
- Cooperative Learning

- Indirect Learning

Assessment Methods

- Individual Skills Assessment
- Selection of Intellectual Question in Achievement tests

D. General and Transferable Skills

a. Ability to adopt lifelong learning.

b. Ability to communicate information with other specialization.

c. Ability to solve problems.

d. Ability to communicate effectively with colleagues in work environment.

Teaching and Learning Methods

- Self-Learning

- Learning by Experimentation
- Cooperative Learning

- Indirect Learning
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Assessment Methods

- Individual Skills Assessment

- Selection of Intellectual Question in Achievement tests
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Course 1: Intelligent Systems |
op9bs . .
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6/12/2020 Introduction to Introduction to Adaptive blended learning | Achievement
1% 4 Matlab Algorithms Tests
Environment
13/12/2020 4 Basic and Introduction to Artificial blended learning :
ond Important Neural Networks (ANN) Ach_ll?ev:i?ent
Functions in
Matlab
20/12/2020 4 Designingand | ANN Topology and Structures | blended learning Individual
31 Programming Skills
Simple ANN Assessment
27112/2020 4 Application ANN Architecture and blended learning :
4t ANN Program Activation Functions ACh.II?eVSiTem
with Activation
Function
3/1/2021 4 ANN with Training in ANN with several | blended learning Individual
5th various Training training rules Skills
Rules Assessment
Applications
10/1/2021 4 NN with Supervised Learning through | blended learning Selection of
Practical Perceptron ANN Intellectual
6t Application Que_zstion in
Achievement
tests
17/1/2021 4 Program of Supervised Learning in ANN | blended learning | Achievement
7t Back through Back propagation NN Tests
Propagation
24/1/2021 4 Program of Unsupervised Learning in blended learning Selection of
Hopfield NN ANN through Hopfield NN Intellectual
th with Practical Question in
8 Application Achievement
tests
31/1/2021 4 Program of Unsupervised Learning in blended learning Individual
gt BAM NN with ANN through BAM NN Skills
Practical Assessment
Application
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7/2/2021 4 Program of Self-Organization Learning in | blended learning Selection of
Kohonen NN ANN through Kohonen NN Intellectual
100 with Practical Question in
Application Achievement
tests
11 14/2/2021 4 Practical Exam1 Theoretical Exam1 blended learning | Standard Tests
21/2/2021 4 Designing Structure of Adaptive blended learning
Simple GA Algorithms, Evolutionary
Environment Computing, Genetic hi
" Algorithm, Encoding, Genetic Achievement
12 Operators Tests
(Crossover, Mutation,
Reproduction)
28/2/2021 4 TSP Programs Travelling Salesman blended learning Individual
13t in GA Problem Skills
Assessment
7/3/2021 4 Roulette wheel Roulette wheel and Rank blended learning | Selection of
Program selection Intellectual
14 And genetic programming Question in
Achievement
tests
150 14/3/2021 4 Practical Exam Theoretical Exam2 blended learning | Standard Tests
2
Course 2: Intelligent Systems Il
o9l , .
- l9adl cpglis w w
£ gl . oleludl 2l gl ﬁ“""; 3";' U?im oyl Ayl | o] Ayl
) . ,.h.d s “ - -
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11/4/2021 Introduction to Structures of Expert Systems | blended learning Individual
18t 4 Prolog Skills
Environment Assessment
18/4/2021 4 Basic and General architecture of Expert | blended learning Achievement
ond Important Systems
- . Tests
Functions in
prolog
25/4/2021 4 Recursive The Pattern Matching system | blended learning Selection of
Functions in Intellectual
31 prolog Question in
Achievement
tests
2/5/2021 4 The Chemical Controlling the Reasoning blended learning Individual
4t Synthesis Strategyl Skills
System Program Assessment
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9/5/2021 The Chemical Controlling the Reasoning blended learning Selection of
Synthesis Strategy?2 Intellectual
5 System Program Question in
Achievement
tests
16/5/2021 Bacl_<vyard CIaSS|f|ca_t|c_)n using backward | blended learning Achievement
6 Chaining chaining strategy Tests
program for
Classification
23/5/2021 Forward Classification using forward | blended learning | Selection of
Chaining chaining strategy Intellectual
Zth program for Question in
Classification Achievement
tests
30/5/2021 Applied Programs that work under blended learning .
. Individual
Programs that Uncertainty Factor SKills
g" work under
. Assessment
Uncertainty
Factor
6/6/2021 Applied Approximation Reasoning and | blended learning
program about Bipolar States Achievement
om Approximation Tests
Reasoning and
Bipolar States
10t 13/6/2021 Practical Exam3 Theoretical Exam3 blended learning | Standard Tests
20/6/2021 How facility Systems that Explain their blended learning Selection of
Program Actions How facility Intellectual
11t Question in
Achievement
tests
2716/2021 Why facility Systems that Explain their blended learning | Achievement
12™ Program Actions Why Facility Tests
47712021 Dictionary Natural Language Processing | blended learning Individual
13" Application Skills
Program Assessment
11/7/2021 Syntax Program NLP (Formal Method) blended learning Individual
14t Skills
Assessment
15t 18/7/2021 Practical Exam4 Theoretical Exam4 blended learning | Standard Tests
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12. Infrastructure

1. Daniel H. .Marcellus,” Expert Systems Programming
in Turbo Prolog”, prentice Hall (New Jersey).

2. George F. Luger, “Artificial Intelligence Structures and

|. Textbooks:. Strategies for Complex Problem Solving”, Pearson
Education Asia (Singapore), Sixth edition 2009.

3. Volna, Eva. "Introduction to soft computing." (2013).

1. Alexander |. Galushkin, "Neural Networks Theory",
Il. References: Springer, 2007.

S. S. Sivanandam and S. N. Deepa, "Introduction to Genetic
Algorithms", Springer, 2008.

Ill. Recommended reading: Intelligent systems report : ISR.
(Periodicals, Reports, ...) Publisher: Atlanta, GA : AlWeek, Inc

https://letsfindcourse.com/ai-mcqg-questions/artificial-
intelligence-neural-networks-
mcq#t:~:text=Neural%20Networks%20MCQs%20%3A%20This

IV. E-References, Websites, .... %20section%20focuses%20on,placements%2C%20entrance%
20exams%20and%20other%20competitive%20examinations.
%201,
13. Assessments: Type of Assessment Description
Weighting Theory Practical
Total T1 | T.2 Assig. Atten | T.1 | T.2 | Proj Atten
Course 40 0] 10 5 3] 5| s 2
Work
Total Theory Practical
Final 60 50 10
Total 100



https://letsfindcourse.com/ai-mcq-questions/artificial-intelligence-neural-networks-mcq#:~:text=Neural%20Networks%20MCQs%20%3A%20This%20section%20focuses%20on,placements%2C%20entrance%20exams%20and%20other%20competitive%20examinations.%201
https://letsfindcourse.com/ai-mcq-questions/artificial-intelligence-neural-networks-mcq#:~:text=Neural%20Networks%20MCQs%20%3A%20This%20section%20focuses%20on,placements%2C%20entrance%20exams%20and%20other%20competitive%20examinations.%201
https://letsfindcourse.com/ai-mcq-questions/artificial-intelligence-neural-networks-mcq#:~:text=Neural%20Networks%20MCQs%20%3A%20This%20section%20focuses%20on,placements%2C%20entrance%20exams%20and%20other%20competitive%20examinations.%201
https://letsfindcourse.com/ai-mcq-questions/artificial-intelligence-neural-networks-mcq#:~:text=Neural%20Networks%20MCQs%20%3A%20This%20section%20focuses%20on,placements%2C%20entrance%20exams%20and%20other%20competitive%20examinations.%201
https://letsfindcourse.com/ai-mcq-questions/artificial-intelligence-neural-networks-mcq#:~:text=Neural%20Networks%20MCQs%20%3A%20This%20section%20focuses%20on,placements%2C%20entrance%20exams%20and%20other%20competitive%20examinations.%201
https://letsfindcourse.com/ai-mcq-questions/artificial-intelligence-neural-networks-mcq#:~:text=Neural%20Networks%20MCQs%20%3A%20This%20section%20focuses%20on,placements%2C%20entrance%20exams%20and%20other%20competitive%20examinations.%201
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14. Course Development Plan

Expanding the course by adding more advanced topics such as fuzzy logic and fuzzy inference systems
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- Data communication and networking-Behrouze Forouzan
- Cryptography and Network Security Principles and
Practices by William Stallings
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- Computer Networks, A. S. Tanenbaum, Prentice Hall, ISBN: 0-
13-066102-3

- Communication Networks, A. Leon-Garcia and I. Widjaja,
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Slilaial Zeda Introduction to programming Computer Imaging: 4
language (VB) Computer Vision and Image
Processing, Applications of
CV and IP.
Galilasial Tada Make Editor for image Image Restoration, 4
processing Enhancement and
Compression.
Galilasial Tada Learning VB Environment Computer Imaging Systems 4
and Digitization.
Slilasial Zeda Program load image in VB. Read | The Human Visual System 4
header and raw Data (BMP and Image Resolution.
image)
Glilacial Zeda Deal with image as file (matrix Image Representation 4
of bytes), deal with image as Binary, Gray _Scale,
pixel with (R,G,B) bands Color and Multispectral
Images. Digital Image File
Format
Slilasial Zeda Change Brightness of image. Image analysis 4
Preprocessing, Data
Reduction, Features
Analysis
Region of Interest Image
Geometry (Crop, Zoom,
Shrinking, Translate, and
Rotate).
calilasial Zeda Lab Test Zoom algorithms, Zero 4
order Hold and First order
Hold.
Gililasial Zada Convert Gray image to Binary Convolution algorithm. 4
image. .
Image analysis
Preprocessing, Data
Reduction, Features
Analysis
lilacial Zede Convert color image to Binary Convolution algorithm. 4
image .
Image analysis
Preprocessing, Data
Reduction, Features
Analysis
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Slilasial Tade Determine ROI by giving its Image Shrinking( Averaging 4 10
coordinates. , Median and Decimation )
Enlarge image using Zero order
Hold.
calilasial Tade Apply shrink and Rotation on Image Algebra: Arithmetic 4 11
image Operations
Image Algebra: Logic
Operations

Image Shrinking( Averaging
, Median and Decimation )

Galilatial Tade Apply subtraction and addition Noise Removal using Spatial 4 12
on two images Filters: Mean, Median and
difference Filters, Image
lilasial Tada Apply AND, OR, NOT operations | Image Quantization: 4 13
on image. Gray and Spatial
Quantization
Slilasial Tada Apply Sobel Filter to detect Edge /Line Detection. 4 14
Edges Sobel operator Prewitt
Operator. Kirch Compass
Mask.
Glilacial Tade Image Reduction using AND Gaussian and Homogeneity 4 15
mask. Difference Operators.
Galblasial Tade First Semester Exam First Semester Exam 4 16
Al Canidllac
Galblasial Tade Apply Robinson Compass | Introduction to Histogram. 4 17
Gl Tade Apply Laplacian Operators to Histogram Modification: 4 18

detect Edges Shrinking, Stretching and

Sliding mapping functions.

calilasial Tade Apply Gaussian and Histogram Equalization. 4 19
Homogeneity/Difference
Operators to detect Edges.

calilasial Tade Lab Test Histogram Features. 4 20

Slilasial Tade Apply segmentation on colors Color images formats (RGB, 4 21
HSL and YCbCr)

calilatial Tada Enhance image using mean, Image Segmentation and 4 22

median and difference filters .
most popular algorithm

:Region Growing and

Shrinking
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calilatial Taa Apply sharp to image using High | Boundary Detection 4 23
Pass Filter.
Apply smoothing to image using
Low Pass Filter.

Galilatial Zada Find the Portability of BMP Clustering Technique 4 24
image, and draw histogram of
image.

Galilatial Zada Apply mapping function Combined Approach. 4 25
Shrinking on image

calilasial Taa Apply Stretching and Sliding on Compression System 4 26
Image. Model: Compression Ratio

and Entropy

Glblasial Tada Apply Histogram Equalization on | Run Length Coding 4 27
image.

Galblasial Tada Find the mean, standard Huffman Coding 4 28
deviation, energy and entropy
of image.

Slilasial Zeda Find Compression Ratio of Discrete Transform. 4 29
image , entropy and image
compression

Glilasial Zeda Apply Run-length coding, Fourier Transform. 4 30
Huffman coding.

Galblasial Tada Apply FT and IFT to image. Wavelet Transform 4 31
Apply DCT to IDCT image.
Apply Wavelet Transform for
image

Slilasial Zada Final practical Exam Second semester exam. 4 32

Tutorial about the course topic
Agadll 401 3
Computer Vision and Image Processing. A5tk 3 el sl ]

Scotte E Umbaugh, Ph.D.

Digital Image Processing, Rafael C. Gonzalez
University of Tennessee, Richard E. Woods MedData
Interactive, 2008.

IEEE, ELSIVIER Journal

e o2 ) gl yall g aSU |
(eeery oD Apalall C3lal) )

Online Tutorials and You Tube Lecture

5o i SN alall -

cagi )
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