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	Module Information
معلومات المادة الدراسية

	Module Title
	Digital Signal Processing (DSP)
	Module Delivery

	Module Type
	Core
	· ☒ Theory    
· ☐ Lecture
· ☐ Lab 
· ☒ Tutorial
· ☐ Practical
· ☐ Seminar

	Module Code
	EE 304
	

	ECTS Credits 
	6
	

	SWL (hr/sem)
	150
	

	Module Level
	UGx1   3
	Semester of Delivery
	2

	Administering Department
	Type Dept. Code
	 College
	 Type College Code

	Module Leader
	 Tahreer Mahmood
	 e-mail
	E-mail: tahreer_mahmood_eng@uodiyala.edu.iq

	Module Leader’s Acad. Title
	    Asst. Prof.
	Module Leader’s Qualification
	Dr.

	Module Tutor
	Name (if available)
	 e-mail
	E-mail

	Peer Reviewer Name
	Name
	 e-mail
	E-mail

	Scientific Committee Approval Date
	10/06/2025
	Version Number
	1.0







	Relation with other Modules
العلاقة مع المواد الدراسية الأخرى

	Prerequisite module
	None
	Semester
	

	Co-requisites module
	None
	Semester
	




	Module Aims, Learning Outcomes and Indicative Contents
أهداف المادة الدراسية ونتائج التعلم والمحتويات الإرشادية

	 Module Objectives
أهداف المادة الدراسية

	1. To learn basic elements of digital signal processing systems.
1. To learn the analog to digital and digital to analog conversion, sampling of continuous time signals, sampling theorem, and aliasing and signal reconstruction.
1. To learn Input – output system representation, classification of discrete time systems.
1. To learn and studying the adder constant multiplier.
1. To learn the Linear and Circular convolution.
1. To learn and studying discrete Fourier transform (DFT), Invers of Discrete Fourier transform (IDFT), fast Fourier transform (FFT), inverse of Fast Fourier transforms (IFFT).
1. To learn the Butterworth and Chebyshev filter design.
1. To learn and studying Basic Types of Filtering (Finite impulse response (FIR), (Infinite impulse response (IIR) digital filter techniques). 
1. To learn Realization of Digital Filters.
1. To learn and studying adaptive filtering and application of adaptive filtering.


	Module Learning Outcomes

مخرجات التعلم للمادة الدراسية
	1. Identifying the digital signal processing systems.
1. Understanding the Discrete time signals
1. Understanding the Discrete time Systems
1. Develop student skill in Linear and Circular convolution.
1. Understanding Numerical Computation of Fourier Transform.
1. Understanding Analog Filter design.
1. Understanding Digital Filters.
1. Understanding Adaptive filtering.

	Indicative Contents
المحتويات الإرشادية
	1. Introduction to digital signal processing systems [5 hrs]
1. Discrete time signals [5 hrs]
1. Discrete time Systems [10 hrs]
1. Linear and Circular convolution [10 hrs]
1. Numerical Computation of Fourier Transform [10 hrs]
1. Analog Filter design [10 hrs]
1. Digital Filters [20 hrs]
1. Adaptive filtering [5 hrs]

	
Description
وصف المقرر         

	The Digital Signal Processing (DSP) course covers modern techniques in digital signal processing, which are considered essential in various diverse applications that are involved in electronic engineering and communications applications, and processing various signals digitally, such as processing and interpreting body signals, in addition to the basic role of this course in providing the capabilities of processing medical images through... Studying the characteristics of signals and methods of converting them from the analogue environment to the digital environment. Course starts from the basic concepts of discrete-time signals and proceed to learn how to analyze data via the Fourier transform, how to manipulate data via digital filters and how to convert analog signals into digital

	Learning and Teaching Strategies
استراتيجيات التعلم والتعليم

	Strategies
استراتيجية التعلم


	The main strategy that will be adopted in delivering this module is to develop students’ in: -
· Convolution and signal comparison 
· Numerical Computation of Fourier Transform
· Analog Filter design
· Digital filter design.
· Adaptive filtering 
This will be achieved through classes, interactive tutorials, asking questions, discussions and solving samples of problems in class and homework.

	Student Workload (SWL)
الحمل الدراسي للطالب محسوب لـ ١٥ اسبوعا

	Structured SWL (h/sem)
الحمل الدراسي المنتظم للطالب خلال الفصل
	78
	Structured SWL (h/w)
الحمل الدراسي المنتظم للطالب أسبوعيا
	5

	Unstructured SWL (h/sem)
الحمل الدراسي غير المنتظم للطالب خلال الفصل
	72
	Unstructured SWL (h/w)
الحمل الدراسي غير المنتظم للطالب أسبوعيا
	5

	Total SWL (h/sem)
الحمل الدراسي الكلي للطالب خلال الفصل
	150




	Module Evaluation
تقييم المادة الدراسية

	
As
	Time/Number
	Weight (Marks)
	Week Due
	Relevant Learning Outcome

	Formative assessment
	Quizzes
	2
	20% 
	5 and 12
	LO #1, #4 and #8, #11

	
	Assignments
	2
	10% 
	3 and 13
	LO #3, #4 and #7, #9

	
	Report
	1
	10% 
	14
	LO #5, #8 and #9

	Summative assessment
	Midterm Exam
	2hr
	10% 
	8
	LO #1 - #5

	
	Final Exam
	3hr
	50% (50)
	16
	All

	Total assessment
	100% (100 Marks)
	
	



	Delivery Plan (Weekly Syllabus)
المنهاج الاسبوعي النظري

	Week  
	Material Covered

	Week 1
	Introduction: basic elements of digital signal processing systems, advantage of digital over analog signal processing, and continuous versus discrete time signals.

	Week 2
	Discrete time signals: analog to digital and digital to analog conversion, sampling of continuous time signals, sampling theorem, and aliasing and signal reconstruction.

	Week 3
	Discrete time Systems: Input – output system representation, classification of discrete time systems (Linearity versus nonlinearity, causality versus noncausality, time variance versus time invariance)

	Week 4
	Block diagram representation of discrete time systems: an adder constant multiplier, a signal multiplier, a unit delay element, a unit advance element, and interconnection of discrete time systems.

	Week 5
	Linear convolution and signal comparison: method of linear convolution of discrete time sequences, signal comparison (correlation).

	Week 6
	Circular convolution of discrete time sequence.

	Week 7
	Numerical Computation of Fourier Transform: discrete Fourier transform (DFT), Invers of Discrete Fourier transform (IDFT), application of Discrete Fourier Transform, fast Fourier transform (FFT), inverse of Fast Fourier transforms (IFFT).

	Week 8
	Mid-term Exam

	Week 9
	Analog Filter design: (Butterworth filter design (LPF, HPF, BPF, and BSF)

	Week 10
	Analog Filter design: (Chebyshev filter design (LPF, HPF, BPF, and BSF)

	Week 11
	Digital Filters: Basic Types of Filtering (Finite impulse response (FIR) , (Infinite impulse response (IIR) digital filter techniques)

	Week 12
	Realization of Digital Filters: realization of digital FIR filters (Direct form structure) , realization of digital IIR filters (Direct form I realization), (Direct form II realization).

	Week 13
	Digital filter design: Finite Impulse Response Filter Design 

	Week 14
	Digital filter design: Infinite Impulse Response Filter Design)

	Week 15
	Adaptive filtering: Introduction, application of adaptive filtering.












	Learning and Teaching Resources
مصادر التعلم والتدريس

	
	Text
	Available in the Library?

	Required Texts
	· Monson H. Hayes - Schamus’s Outline of Theory and Problems of Digital Signal Processing”.
· Dimitris Manolakis, John G Proakis - Digital Signal. Processing. Principles, Algorithms, and Applications” 3rd Edition.

	No

	Recommended 
	
	

	Websites
	https://www-elec.inaoep.mx/~jmram/Digital_Signal_Processing__LI_TAN.pdf 



	             Grading Scheme
مخطط الدرجات

	Group
	Grade
	التقدير
	Marks %
	Definition

	Success Group
(50 - 100)
	A - Excellent
	امتياز
	90 - 100
	Outstanding Performance

	
	B - Very Good
	جيد جدا 
	80 - 89
	Above average with some errors

	
	C - Good
	جيد
	70 - 79
	Sound work with notable errors

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

	
	E - Sufficient
	مقبول 
	50 - 59
	Work meets minimum criteria

	Fail Group
(0 – 49)
	FX – Fail 
	راسب (قيد المعالجة)
	(45-49)
	More work required but credit awarded

	
	F – Fail 
	راسب
	(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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