Proposal on the 
“Signal Processing Short Courses”
A. Customer
· Advanced Electronics Company (AEC), Riyadh, Saudi Arabia
B. Scope of Work

· Conduct a two-week long closed training course in Signal Processing to be offered to engineers from the Advanced Electronics Company (Riyadh, Saudi Arabia). This course will be held on KFUPM premises (Dhahran) during the entire two-week period. This short course will be composed of the following two modules:

	Module
	Duration

	I- Fundamentals of Signals and Systems

	5 days

	II- Basics of Control Systems Design and Simulation.
	5 days


The two modules could be delivered consecutively (one immediately after the other) as one course. However, we strongly recommend scheduling them as two separate courses to maximize the participants learning and providing more flexibility. It is left to AEC to decide about the best way that fits their needs. 

· Detailed topics to be covered in each module are listed below:

Module I- Fundamentals of Signals and Systems:

1. Continuous-time systems vs. discrete-time signals; step and ramp functions, impulse, periodic signals, shifted signals; basics of sampling; deterministic vs. stochastic signals.

2. Introduction to time-domain modeling and analysis of linear time –invariant systems; Examples in mechanics and electronics; system representation by differential equation. Frequency-domain analysis of continuous signals by Fourier Transform: Fourier series for periodic functions and Fourier transform for non-periodic signals; frequency spectrum, bandwidth, spectral content of common signals, properties of the Fourier transform.

3. The Laplace Transform (LT): definition and properties; LT of Dirac impulse, unit step and other basic signals.

1. The LT and the transfer function representation; TF of block diagrams; application to R-L-C circuit.

2. Analysis of continuous-time systems by impulse response and step response; stability conditions.

3. Exercises with MATLAB: calculation of step response and sinusoidal response of different linear systems; calculation of LT and inverse-LT with MATLAB.
1. Frequency response function; first-order and second-order systems; the Bode Diagram

2. Low-pass and high-pass filter design.

3. Computation exercises with MATLAB: analysis of different systems and filters, plotting of asymptotic Bode diagrams.

1. Signal discretized by sampling; Shannon theorem; Sampling errors

2. Definition of the z-transform(ZT); properties of ZT; stability conditions; examples of z-transform calculation; computation of the inverse z-transform

3. Transfer function of a discrete-time system; approximation of bilinear transformation; application to digital filter design.

4. Examples of digital filter design: Butterworth and Chebyshev filters.

1. Data analysis by Discrete-Time Fourier Transform (DTFT) and Fast Fourier Transform (FFT); basics and properties of DTFT and FFT;.

2. Practical applications of Fourier analysis to physical measurements. Examples of different types of physical measurements.

3. FFT computation exercises with MATLAB.

Module II- Basics of Control Systems Design and Simulation:

1. Basic Feedback System Structure and Definitions / Closed Loop Stability / Nyquist Theorem

2. Closed Loop Transfer Function VS Open Loop TF. Nyquist Plot, Bode Plot, Nichols Plot and Chart

3. Stability Analysis of a Feedback Systems using MATLAB-SIMULINK

1. Disturbances and Noise Sensitivity / Sensitivity Function / Steady State Error and System Types / Loop Shaping / Robustness

2. Standard Cascade Compensators: PI, PID, Lead-Lag, Notch Filters and Resonance Filters

3. Adjusting the Compensation Parameters of a Control Loop with SIMULINK.

1. Internal Loops and Feedback Compensation / Block Diagram Algebra 

2. Servomechanism Modeling / Basic Non-Linearity (backlash, friction, Power Amplifier Saturation) / Torque Disturbances / Kinematics Disturbances due to Base Motion (Case of embarked servos)

3. Analysis of the SIMULINK Model of a Tracking Director embarked on a ship.

1. Computer Control / Pulsed Systems / the Z Transfer Function / Frequency Response

2. Tustin Derivation of discrete Compensator / Choice of Sampling Rate / The Effect of Sampling Rate on the Specified Accuracy of the Programmed Discrete Compensator.

3. Evaluation of the sampling frequency and derivation of the discrete compensator of the E03 Tracking Director. Derivation of the SIMULINK Model
1. Instrumentation and Testing Techniques of Control Systems

2. Basic Technological Choices for the Design and Testing of Control Systems

3. Synthesis Exercises
· A Final Assessment Test for each module will be developed by KFUPM as part of the course deliverables.
C. Objective

· This course provides the participants with a working knowledge of systems analysis and signal processing techniques with emphasis on those methods of interest in control system design, simulation, instrumentation, and data analysis. The participants will benefit from a careful balance of teaching and practical work. Demonstration sessions will be held to illustrate the concepts and techniques.
D. Source

· KFUPM Office/Department:

Deanship of Educational Services

Continuing Education Programs

P.O. Box 5058 KFUPM

King Fahd University of Petroleum and Minerals

Dhahran 31261, KSA

· Contact Person: 

Prof. Omar Saeed Baghabra Al-Amoudi

Assistant Dean, Continuing Education
Fax: +966-3-8604770 & 4046

Phone: +966-3-8602268 & 4700
Mobile: +966-50-5758489

Who Should Attend
· The course will be valuable to those wishing to acquire practical understanding of both signal and systems analysis and design techniques as well as the basics of control systems design and simulation.
E. Period of Performance
The proposed date is

As one course: 
April 28 to May 09, 2007.
or

As two courses: 
Course I: April 13 to April 17, 2007 



Course II: May 05 to May 09, 2007

F. Special Terms and Conditions

1. KFUPM shall provide consultants as required to teach both modules.
2. KFUPM shall provide a detailed resume (CV) of each proposed instructor/s for evaluation

3. KFUPM shall provide a computer classroom with appropriate audio-visual equipment to conduct this training.
G. Time Table and Number of Sessions
· General Topic Assignment

	Week 1
	Module I
	Topic Title
	No. of Sessions

(A session is 3 hours)

	
	I.1
	Introduction and Objectives of Signal Processing. Continuous Time Signals vs discrete; time modeling and analysis;  Laplace Transform; Frequency domain analysis of signals.
	3

	
	I.2
	LTI representation; Analysis of continuous time systems with examples
	1.5

	
	I.3
	Frequency Response; Low Pass and High Pass Filters with Matlab examples.
	1.5

	
	I.4
	Discrete Signals, Z transform, Transfer function of a discrete signals with Matlab examples
	2

	
	I.5
	Data Analysis by Discrete Fourier Transform; Practical applications of Fourier Analysis to physical Measurement; with Matlab examples
	2

	Week 2
	Module II
	Topic Title
	No. of Sessions

	
	II.1
	Introduction to Feedback system & Transfer functions
	1

	
	II.2
	Stability analysis of feedback systems
	1

	
	II.3
	Robust Theory
	1

	
	II.4
	Classical Controller modes
	2

	
	II.5
	Modeling of physical elements and systems with applications 
	2

	
	II.6
	Computer control elements and analysis
	1

	
	II.7
	Primary Sensing Elements, Transmitters and Final Control Elements
	1.5

	
	II.8
	Synthesis exercises 
	0.5


H. Coordinators and Instructors:

1. Module I- Fundamentals of Signals and Systems:
Coordinators: Dr. Cheded L. (Systems Engineering) and Dr. Deriche M. (Electrical Engineering)

            Instructors:

1- Dr. Cheded L. from Systems Engineering 

a. Position: Associate Professor, SE Dept., KFUPM
      cheded@ccse.kfupm.edu.sa  
2- Dr. Deriche M. Electrical Engineering Department 
a. Position: Associate Professor, EE Dept., KFUPM
mderiche@kfupm.edu.sa 
3- Dr. Moustafa El-Shafei
a. Position: Professor, SE Dept., KFUPM
    
elshafei@ccse.kfupm.edu.sa 
4- Dr. Abdul-Wahid Al-Saif
a. Position: Assistant Professor, SE Dept., KFUPM
 awsaif@ccse.kfupm.edu.sa .
5- Dr. Sami El Ferik

a. Position: Assistant Professor, SE Dept., KFUPM

selferik@ccse.kfupm.edu.sa
6. Zerguine, Azzedine
a. Position: Associate Professor, EE Dept., KFUPM




azzedine@kfupm.edu.sa 



2. Module II- Basics of Control Systems Design and Simulation: 
Coordinator: Dr. Abdul-Wahid Al-Saif (Systems Engineering)            

Instructors:
1- Dr. Abdul-Wahid Al-Saif 

a. Position: Assistant Professor, SE Dept., KFUPM


awsaif@ccse.kfupm.edu.sa 
2- Dr. Sami El Ferik

a. Position: Assistant Professor, SE Dept., KFUPM


selferik@ccse.kfupm.edu.sa 

3- Dr. Hossam Shabaik 
a. Position: Professor, SE Dept., KFUPM
shabaik@ccse.kfupm.edu.sa 
4- Dr. Moustafa El-Shafei
a. Position: Professor, SE Dept., KFUPM

elshafei@ccse.kfupm.edu.sa 
5- Dr. Samir AL- Amer
a. Position: Assistant Professor, SE Dept., KFUPM
 samir@ccse.kfupm.edu.sa.

6. Dr. Al-Duwaish, Hussain N.
a. Position: Associate Professor, EE Dept., KFUPM

hduwaish@kfupm.edu.sa
 
I. Cost
Under the assumption of around 15 participants in the course, the total cost is: One Hundred Fifty Thousand Saudi Riyals Only. (SR 150,000)
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