
King Saud University 

College of Engineering 

Electrical Engineering Department                                    Semester: 392 
 

Graduation Design Project Proposal Form 

Project #  C1 

Project Title: Design and Prototyping a Single/Dual Polarization Optical Transmitter  

Professor(s) Name(s):  1. Amr Ragheb            2. Saleh Alshebeili 

Number of Students: Two 

Students Qualifications 

1- Knowledge of Digital Communication. 

2- Knowledge of simulation tools such as Matlab. 

3- Having skills in report writing and presentation. 
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Statement of Problem 
Optical communication labs are always in need of a multi-format optical transmitter that can 

generate efficient optical modulation schemes such as M-ary Quadrature Amplitude Modulation 

(MQAM). This is a key system in any optical communication setup. Many worldwide companies 

offer this type of transmitters. These include SHF, ID-Photonics, Thorlabs, and Tektronix. 

However, it costs thousands of dollars to buy such a transmitter. One objective of this project is 

to design and prototype a homemade solution that can be used in any photonic lab. Hence, at 

least half of the transmitter cost will be saved.  

Brief Description of the Project 
One direction of the advanced/new photonic technologies is the transmission of bit 

efficient schemes such as MQAM. This is achieved by optical IQ modulators. In this 

project we will work on designing and building a homemade single/dual polarization 

optical transmitter that generates multi-format optical signals. This prototype is of use in 

many optical communication systems such as short/long reach fiber transmission as well 

as free space optical communication. Three tracks will be considered in order to 

complete the work in this project. These include simulation design, mechanical 

prototyping, and experimental demonstration.  

Objectives 
1. Conducting literature review about IQ optical transmitters, 

2. Assessing the performance of the proposed tranmitter using simulation tools (i.e. 

Matlab, VPI, ..etc), 

3. Demonstrating a single/dual polarization optical transmitter, 

4. Building and Designing the mechnical fixture needed for the developed prototype. 

5. Evaluating the developed optical  system using communication metrics (i.e. BER, 

EVM, Constellation…etc.). 

Technical Approach and Expected Deliverables 

Literature review and model programming will be conducted using KSU electronic library 
and Matlab/VPI software, respectively. Hardware implementation will be conducted using 
devices, equipment, and software available at RFTONICS CNL-lab.   

Expected Deliverables 

A Single/Dual Polarization Optical Transmitter Prototype.      
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Project #  C2 

Project Title: Design of Acoustic Sensor Array for Autonomous Vehicle Applications 

Professor(s) Name(s):  1. Dr. Omar Aldayel 
                                               2. Prof. Ibrahim Elshafiey 

Number of Students: Two 

Students Qualifications 

EE301, EE420 and MATLAB 

 

 

. 

Statement of Problem/Brief Description of the Project 
In this project, the student will apply their analytical and numerical knowledge to design a low 

cost and accurate acoustic sensor array system for autonomous vehicles. The system should be 

able to detect short-rage objects and identify their locations with high accuracy. The first phase 

of this project (should take place in the first semester), will involve the modeling of acoustic 

signal scattering, signal detection and Matlab simulations. In the second phase, the students 

should implement their system of a Digital Signal Processor (DSP) or any type circuit 

board/controller and evaluate the pros and cons of hardware options in term of cost, reliability, 

size and accuracy.  

Objectives 
(1) Study and understand the concept of array sensors and how the can be used to detect 

targets. 

(2) Study and understand few detection methods/Algorithms in the literature, compare them 

and, if possible, improve or enhance their performance. 

(3) Implement these method(s)/Algorithm(s) using MATALB and evaluate their 

performance in terms of accuracy, computational complexity, etc. 

(4) Implement the candidate method/algorithm on real low-cost system.   

 

Technical Approach and Expected Deliverables 

1) Review of the recent literature on radar and acoustic array sensors. 

2) Correct and accurate software implementation detection method(s)/algorithm(s). 

3) Knowledge of the hardware requirement to build the acoustic array sensor. 

4) An acoustic array sensor prototype that is able to detect short range target. 

5) Evaluation of the pros and cons of this prototype and how it compares to other 

prototypes in terms of cost, performance and complexity. 
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Graduation Design Project Proposal Form 

Project #  C3 

Project Title: Smart Luggage Anti-theft Alert System 

Professor(s) Name(s):  1. Dr. Ahmad Fauzi Abas 

                                       2. Dr. Mohammed Alresheedi 

Number of Students: Two 

Students Qualifications 

Knowledge and skill in electronics circuit and programming microcontroller. 

Statement of Problem 
In our trip by train or bus, we carry many important things and all the time we have fear that 

someone might lift our bags, either by mistake or by intention. So to protect our bags, we 

normally lock them to any available nearby handle using chain and lock. After all locks, we still 

remain in fear that someone may slash the chain and take away our bags. Therefore, it would be 

convenient to have an alert system can alert us when our bags are lifted by the strangers. This 

alert system must consider many possibility of the bag owner state of awareness, as travelers 

normally tired, sleep or having some discussion, which can minimize their alertness to the alarm. 

Brief Description of the Project 
In this project the students need to: 

1. Design the concept of the system 

2. Develop the printed circuit board (PCB) of the alarm circuit 

3. Use microcontroller as the brain of the system  

Many design parameters can be studied such as the bag dimension and weight, the best location 

to install the alarm circuit, the size and the shape of the alarm, the smart aspect of the alarm, and 

so on. 

Objectives 
 (1) To design an alert system concept 

 (2) To develop an alert system PCB  

 (3) To use microcontroller as the system decision maker  

Technical Approach and Expected Deliverables 

To achieve above objectives, the students need to first analyze all possible system designs. Once 

the final design is selected, the student need to start designing the required electrical circuit, test 

and verify its performance. At the same time, the students need to work with the microcontroller, 

which can provide the ‘smart’ features to the board. The student will know that this project has 

reached it complete state once they manage to build a working system of an anti-theft alarm 

system, that can alert anybody if their bag is lifted by strangers. This is the expected deliverable 

from this project. 

 



King Saud University 

College of Engineering 

Electrical Engineering Department                                    Semester: 392 
 

Graduation Design Project Proposal Form 

Project # C4 

Project Title: MIMO Visible Light Communication Systems 

 
Professor(s) Name(s):  1. Dr. Majid Altamimi 

                                          2. Dr. Mohammed Alresheedi 

Number of Students: Two 

Students Qualifications 

The students are required to have minimum knowledge in optical communication 

system. 

 

 

. 

Statement of Problem 
With the radio frequency (RF) spectrum becoming congested, other methods to wireless 

communication is wanted to fulfill the rapidly growing wireless traffic demand. Visible 

light communication (VLC) systems give an alternate to the present standards of 

wireless transfer of data, utilizing light from light emitting diodes (LEDs) as a 

communication medium. In these systems, LEDs blink at a fast rate in which the human 

eye will not observe the variation in the intensity of light, but a sensitive photodiode 

(PD) can detect the on-off behavior and decode the information data embedded within it.  

To achieve high data rates, VLC systems employ highly spectral-efficient techniques 

such as Multiple Input Multiple Output (MIMO). In this project, we design and 

implement experimentally a MIMO visible light communication system to achieve high-

speed parallel data transmission. We will analyze the value of the parts utilized to 

construct the prototype and discuss the substantial stages to wire and/or code each 

functional block of the design. Furthermore, we will analyze some important parameters 

like transmission distance and channels between each LED and each PD, data rate, 

quality of transmission, kind of data, and so on.  

Brief Description of the Project 
The aim of this project is to design and implement MIMO VLC system. To achieve this, 

the students need to: 

1. Understanding the working principle of MIMO communication systems. 

2. Test the performance of MIMO-VLC by experiment. 

Objectives 
1. To implement MIMO-VLC system. 

2. To analyze some important parameters like transmission distance and channels 

between each LED and each PD, data rate, quality of transmission. 

Technical Approach and Expected Deliverables 

Experimentation 
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Graduation Design Project Proposal Form 

Project # C5 

Project Title: PID/Fuzzy logic based  temperature control for hyperthermia treatment 

Professor  Name:   1.  Dr. Mubashir Alam 

                                      2.  Dr. Irfan Ahmad 

Number of Students: Two 

Students Qualifications: Students must have background in design methods and 

performance analysis of control systems as well as electromagnetics and signal processing areas. 

Interested students must have good programming skills with MATLAB / Simulink/COMSOL for 

simulation. They must also have strong willingness to learn about the hyperthermia treatment. 

 

 

. 

Statement of Problem 
High increase in the temperature during hyperthermia treatment may cause serious damage to the 

healthy tissues of the body. In order to avoid this damage, the heating pattern must be focused on 

the target tissue and also temperature must be efficiently controlled to quickly reach the 

hyperthermia target temperature and then remain constant during the process of hyperthermia in 

the presence of any external disturbances. An efficient control algorithm is indeed required in 

order to achieve the desired performance for the hyperthermia treatment.  

Brief Description of the Project 
Hyperthermia is a type of cancer treatment in which body tissue is exposed to high temperatures 

(up to 45°C / 113°F). Research has shown that high temperatures can damage and kill cancer 

cells. As such high increase in the temperature of surrounding healthy tissue may cause serious 

injury, the heating pattern must be focused on the target tissue and also an efficient control 

algorithm is required to adjust the heating power to quickly reach the hyperthermia target 

temperature and then keep it constant during the treatment. This project will first try to model the 

hyperthermia process by using the temperature profile acquired from COMSOL Multiphyics 

environment. Then, classical as well as advanced controllers will be designed in order to achieve 

the desired performance in terms of accuracy and rapidity. Simulation software will be 

developed in MATLAB / Simulink. 

Objectives 

1. Learning the physics behind hyperthermia treatment 

2. Modeling and simulation in COMSOL Multiphyics environment to acquire temperature 

data   

3. Modeling of hyperthermia process in MATLAB environment by using the acquired 

temperature data 

4. Designing of PID, Fuzzy logic and Fuzzy logic based PID controllers in order to achieve 

desired performance 

5. Developing a complete simulation software in MATLAB / Simulink 

6. Developing a prototype of temperature control process  

Technical Approach and Expected Deliverables 

This project will cover modeling aspect using COMSOL and MATLAB environments. The 

deliverables will be a realistic COMSOL based models (2D and 3D), simulation results of 

thermal effects with PID, Fuzzy logic and Fuzzy based PID control algorithms for temperature 

control. A prototype of temperature control process will also be developed in this project.  
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Graduation Design Project Proposal Form 

Project #  C6 
Project Title: Designing and Prototyping Microwave Planar Coupled Resonators 

Integrated with Artificial Intelligence for Detecting Fluid Concentration  

Professor(s) Name(s):  1. Ali Albishi            2. Khaled ISSA 

Number of Students: Two to three students  

Students Qualifications 

4- Microwave circuit design  

5- Knowledge of simulation tools such as Matlab and Numerical simulation (HFSS, CST, 

etc.) 

6- Having skills in report writing and presentation. 

 

 

 

 

. 

Statement of Problem 

Although microwave resonators based sensors have been utilized in many sensing techniques, 

the utilization of such resonators is still in preliminary stage since most of the resonators are 

used to design very narrow band response. It is the intendancy to make the modeling of the 

sensors easier yet limiting the use in some applications. This is where the combination of 

multiple resonators and artificial intelligence can open a new degree of freedom in the world of 

sensing techniques.  

Brief Description of the Project 

Microwave near-field sensors can provide many advantages such as high penetration, resolution, 

and sensitivity. The latter can be achieved by utilizing electrically-small resonators. In this 

project, the resonators are coupled to create a wideband response where it is expected to increase 

the sensitivity of the system. The sensor then will be used to detect the changes in the 

concentration of fluid materials by observing the changes in the frequency response over the 

wideband.  The extracted results will be divided to training sets and testing sets (unseen results) 

for artificial intelligence techniques. The work must go through many stages: literature review, 

design and modeling, fabrication, sample preparation, testing, evaluation.  

Objectives 

6. Conducting a comprehensive literature review of microwave resonators based sensors 

7. Designing the microwave planar coupled resonators using simulation tools such as HFSS 

8. Sensor fabrication using printed circuit board technology and sample preparation and 

testing, and data collection  

9. Modeling and data processing utilizing on artificial intelligence techniques (Matlab tools 

box can be used) 

10. Evaluating the develop sensors testing unseen data 

Technical Approach and Expected Deliverables 

1- Conducting a comprehensive literature review on the topic using the university 
electronic library and international engineering journals such as IEEE.  2- Modeling 
using simulations tools such as HFSS and result analysis using MatLab 3- 
Fabrication using printed circuit board (PCB) 5-Sample preparation and testing 

Expected Deliverables 

A microwave sensor prototype for detecting fluid concentration where its response is 
analyzed by artificial intelligence (AI) techniques. 
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Graduation Design Project Proposal Form 

Project #  C7 

Project Title: Dispersion-managed Optical Fiber Link System 

Professor(s) Name(s):  1. Dr. Ahmad Fauzi Abas 

                                       2. Dr. Khaled ISSA 

Number of Students: Two 

Students Qualifications 

Knowledge and skill in optical communication design, simulation and experiment. 

Statement of Problem 
In optical communications, dispersion is an important factor that determine the overall link 

performance. It exists in the transmission optical fibers which are installed in the network and 

distort the transmitted information.  The conventional solution for this problem is by 

compensating the dispersion 100%. However, today, this solution is not applicable anymore. 

This is because today transmission system uses high power which introduce high nonlinearity 

and errors to the information when the level of dispersion is zero. This is a big problem. 

Therefore, study and solution is needed for new designs of optical link. The arrangement of 

transmission fiber and its reverse dispersion counterpart need to be studied and redesign.   

Brief Description of the Project 
In this project the students need to: 

1. Design the concept of the system 

2. Simulate the system using VPI software 

3. Conduct the experiment 

Many design parameters can be studied such as location and length of the fibers, optimum level 

of launched optical power into the link, dispersion compensation amount and others. 

Objectives 
 (1) To design a dispersion-manage fiber link 

 (2) To evaluate the link performance by simulation  

 (3) To build an error-free working system of dispersion-manage optical link  

Technical Approach and Expected Deliverables 

To achieve above objectives, the students need to first analyze all possible system designs. Once 

the final design is selected, the student need to start developing the link using VPI simulator, test 

and verify its performance. Based on the simulation output, the students need to translate the 

simulation setup into experimental setup. The student will know that this project has reached it 

complete state once they manage to build an error-free working system of dispersion-manage 

optical link. This is the expected deliverable from this project. 

 

 


