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Project # C1 
	Project Title: Fiber/Free-Space Wireless Transmission for 5G Communication Systems

	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. Knowledge of digital Communications

3. Excellent skills in programming
.

	Statement of Problem

The establishment of next generation wireless networks, based on millimeter wave technology will require the development of a wide range of mature, efficient, and cost effective devices and modules that perform various functions in the network. Photonics technology is inherently high speed broadband, and of low loss. Further, it is a promising solution to break the bottleneck and limitations in the area of microwave. Moreover, in terms of long transmission distance, millimeter wave (MMW) siganl suffers from high attenuation. In this regard, the integration and the seamless conversion between MMW and optical networks enable a cost-effective distribution of these signals.  
  

	Objectives
The main objectives of this project are as follows:

1. Conducting literature review to determine suitable photonic-based MMW generator,
2. Assessing the performance of the integrated fiber wirless system model using simulation tools (i.e. Matlab, Optiwave, ..etc),
3. Demonstrating of a complete point-to-point hybrid (dual-segment) communication link,
4. Evaluating the developed 5G system: This includes generated MMW signals and communication metrics (i.e. BER, EVM,…etc.).


	Technical Approach  

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

Expected Deliverables
A prototype of photonic-based 5G testbed.
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	Project Title: 
 Design & Implementation of high speed  transceiver  for small satellite systems 
	

	Professor(s) Name(s):  1. Prof. Mohamed Abouelela 
                                          2. Prof. Majeed Alkanhal  
	

	Number of Students: Two
	

	Students Qualifications
EE401 + EE353 + EE 301 + EE 320.
	

	Statement of Problem 
 This project addresses the problems associated with the design, and implementation of a high data-rate downlink radio for low orbit satellite systems. Such a downlink connection will allow for a much larger library of payload options for these systems.  The implementation of a high data rate downlink has been highly demanded by government and many commercial applications.   

 
	

	Brief Description of the Project

Low orbit satellite observation time is limited. In order to efficiently utilize these low cost satellite systems, a high speed down link is required to transmit sufficient data in a given time period. This project describe the design process and prototype development of an S- band  transceiver intended for use in small, low power LEO satellites based on commercially available components. The prototype system incorporates a 9600 bit/s   uplink and a high speed  downlink operating at frequencies around 1 to 2 GHz . The project will include several simulations for different modulation techniques in addition to performance optimization regarding bandwidth efficiency, complexity, and good power characteristics. Antenna selection and characterization will be also be included. 

 
	

	Objectives

Basic objectives of this project can be summarized as follows:

(1) Understanding and evaluation of different Types of Tranceivers used in  satellite  communications. 

(2) Design and test adaption circuits that interface several types of  Tranceivers with microcontroller .

(3) Learning the principles of using micro-controllers in embedded systems and the associated software tools.

(4) Developing a driving software and GUI for the proposed system


	

	Technical Approach and Expected Deliverables

(a) Practicing techniques for attaching different types of data to a micro-controller boards. 

(b) Developing the software needed to complete the system operation . 

(c) Processing the available raw data and trying different modulation techniques.

(d) Design a simple prototype of the tranciever circuit. 

(e) Design and simulation of the antenna system.  

(e) Integrating the above system components into one module.
	


