King Saud University

College of Engineering

Electrical Engineering Department


                                 Semester: 372  
Senior Design Project Proposal Form

                                                 




Project # CTR1
	Project Title:  NIR-Based Classification of Fruit Juices

	Professor(s) Name(s): Dr. Saleh Alshebeili and Dr Mohammed El-Sheikh

	Number of Students: Two

	Students Qualifications
1. Knowledge of digital signal processing,

2. Excellent skills in programming
.

	Statement of Problem
The chemical composition and quality of juices, available in the market, vary from one brand to another. This variation ranges by a considerable margin when compared with original juices. This is a consequence of added ingredient, preservatives and concentration in the commercial juice.  Therefore, it is a difficult task for an individual to distinguish between high quality (near to natural) and low quality juices available in the market. In this project, fruit juices from different commercial brands are compared with non-adulterated ones using a near infrared (NIR) spectrometer. Despite variations in the contents of a particular fruit juice obtained from different sources, a particular pattern in the near infrared range could possibly be observed. Signal processing techniques will be used to differentiate between commercial brands and non-adulterated (natural) juices.  

	Objectives
The main objectives of this project are as follows:

1. Conducting literature review to determine NIR-based juice classification methods.
2. Building a test bed to measure the NIR spectra of  different samples of commercially available and natural juices.
3. Prrocessing spectra to extract discriminating features among the different juice samples.
4. Designing a classifier to differentiate between commercial brands and natural juices.

	Technical Approach  

Literature review will be conducted using KSU electronic library. Hardware implementation of NIR spectra measurement set-up will be conducted using devices, equipment, and software available at RFTONICS CNL-lab.  

Expected Deliverables
A prototype of NIR-based juice classifier.
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Project # CTR2  

	Project Title: Closed-loop temperature control for Hyperthermia treatment

	Professor  Name:  1. Dr. Irfan Ahmad

                                     2. Dr. Mubashir Alam

	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. Interested students must have good programming skills with MATLAB / Simulink 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 external disturbances. An efficient control algorithm is indeed required in order to achieve the desired performance from this 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) Learning COMSOL Multiphyics environment to acquire temperature data  

(3) Modeling of hyperthermia process in MATLAB environment by using the acquired temperature data

(4) Designing of classical as well as advanced controllers in order to achieve desired performance

(5) Developing a complete simulation software in MATLAB / Simulink 



	Technical Approach and Expected Deliverables
This project will cover modeling aspect using COMSOL and MATLAB environments. The deliverables will be a realistic model and simulation results of thermal effects with different control algorithms for hyperthermia treatment. 
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Project #  CTR3
	Project Title: Attitude Determination & Control subsystem of CUBESAT

	Professor(s) Name(s): Dr. Wonsuk Ko

	Number of Students: Two

	Students Qualifications
Students should have good background in control and physics

	Statement of Problem

A CubeSat (U-class spacecraft) is a type of miniaturized satellite for space research made up of multiples of 10×10×11.35 cm cubic units, has a mass of no more than 1.33 kilograms per unit, and often see the use of commercial off-the-shelf (COTS) components for its electronics and structure. CubeSat is most commonly put in orbit by deployer on the International Space Station, or launched as secondary payloads on a launch vehicle. Attitude control is controlling the orientation of an object with respect to an inertial frame of reference or another entity (the celestial sphere, certain fields, nearby objects, etc.).

	Brief Description of the Project

A CubeSat’s attitude must typically be stabilized and controlled for a variety of reasons. The purpose of the Attitude Determination and Control (ADC) system is to determine the attitude of the satellite in reference to the Earth and correct any deviation from the expected attitude. The ADC can be viewed as two separate subsystems where one subsystem determines the attitude of the satellite in reference to Earth and the other subsystem corrects deviations from the expected attitude.

	Objectives

(1) Understanding CubeSat
(2) Understanding Attitude Determination & Control subsystem
(3) Understanding of passive stabilization and ground based attitude determination
(4) Understanding of coordinate systems, and vehicle dynamics & kinematics
(5) Modeling of CubeSat attitude determination.



	Technical Approach and Expected Deliverables

· Literature search of the CubeSat under project
· Modeling CubeSat attitude determination using Software such as MATLAB.
· Carry out Simulation using Pumpkin CubeSat Kit
· Design and Build CubeSat using Pumpkin CubeSat Kit 
· Report


