PhD Research Student Projects

Space-Time Diversity Coding combined with Equalisation for MIMO Wireless Radio
Researchers:  Professor R A Carrasco and Mr Cameron B Shaw (PhD Research Associate)
Project Aims:  The objective of this project is to investigate MIMO channel equalisation combined with space-time decoding and diversity techniques related to high data rate mobile wireless communications. Areas of investigation include the analysis of the realism and computational complexity of the simulated radio channel environment together with techniques to suppress interference such as employing coded modulation combined with soft output adaptive equalisation, and by the use of space-time diversity within a time varying frequency selective multiple input multiple output (MIMO) mobile wireless radio channel. The combination of MIMO decoding with equalisation will also be investigated.
Grants:  EPSRC (2003-2005) grant £200,000 in collaboration with Communications Department at Lancaster University and MOD

Expected submission date for PhD Thesis: 2005
Turbo Codes for Mobile Radio Channels

Researchers:  Professor R A Carrasco and Mr Christopher Dennett (PhD Scholar at Wolverhampton University)
Project Aims:  This project aims to design a novel good quality turbo code for use in the third generation mobile communications system, with specific attention paid to CDMA2000 and W-CDMA technology, in order to provide a good quality of service. The project will determine whether existing codes are suitable in this area, or whether new search algorithms need to de devised.

The quality of the codes involved will be assessed in terms of performance (both computational speed and error control), complexity and structural realisation. Investigations will then be made into strategies for reducing the complexity of these codes.


Grants:  Fees paid by EPSRC Research Scholarship
Expected submission date for PhD Thesis:  September 2005
LDPC codes for wireless communications
Researchers: Professor R A Carrasco, Mr Daniel Barral (PhD Scholar – part time) and Dr. Vicente Atxa (Lecturer, Mondragon Unibertsitatea, Spain)
Project Aims: The design of high data rate space-time coding schemes based in low-density parity-check codes is the aim of this project. Investigation includes the search of low complexity methods that surpass the performance of state-of-the-art space-time trellis codes and provide compatibility with standards in 3rd and 4th generations of mobile communications systems and the analysis of feasibility of hardware implementation in FPGAs, as well as the combination of LDPC decoding with other iterative methods (channel estimation). Code performance is measured over different models of multiple input multiple output (MIMO) mobile  radio channels.
Grants: Fees paid by Basque Government Research Scholarship

Expected submission date for PhD Thesis:  March 2005

Investigation Into Optimisation Techniques for Coding Schemes used in Mobile Communications.
Researchers: Professor R A Carrasco, Professor B L Burrows and Mr Martin Johnston (PhD Scholar)

Project Aims: The aim of this project is to search for near-optimal codes suitable for use over Multiple-Input-Multiple-Output (MIMO) fading channels that that achieve a high coding gain in an urban environment and can be applied to general wireless and 3rd/4th generation cellular mobile radio systems. Areas of investigation will include the design parameters of different coding schemes that must be optimised depending on the type of environment the codes will be used in, e.g. indoor, pedestrian and vehicular environments, and methods for reducing decoding complexity. Secondly, the construction of new codes will be investigated and their performance will be evaluated.

Grants: Wolverhampton University Scholarship

Expected submission date for PhD Thesis: November 2005

The Support for New Services in Mobile Radio Communications Systems

Researchers: Professor R A Carrasco, Dr I Soto and Mrs. A. Oddershede (PhD student – part time)

Project Aims: The aim of this project is to investigate the support for new services in a mobile communication system. The main objective of the research is for the user to access different type of  services such as voice, data, video, image, file transfer when a user is in a foreign domain, by prototyping a  case. The project specific objectives are: to analyse a case study concerning with National Health Service/private/Public strategies and related businesses in mobile communication. To generate a distributed platform and network for different devices for mobile communication to simulate a case study. To compare retailer selection procedures with respect to a random retailer selection procedure to evaluate the cost improvement, quality of service (QoS)in relation to time delay, packet loss, traffic, timeliness, security service and flexibility parameters and implementation issues. To achieve a recommendation for customers ,users , equipment and device providers in Chile. 
Grants: Fees paid by University of Santiago of Chile

Expected submission date for PhD Thesis: 2005

Implementation of a Virtual Private Network using a new Cryptosystem based on the combination of Elliptic Curves and Binary Turbo  Codes .

Researchers: Professor R A Carrasco, Dr I Soto and Mrs Beatriz Ontiveros (PhD Research Part-Time Student)

Project Aims: The aim of this project is to search for public key cryptosystems suitable for combined encoder techniques and cryptography in the same process, in order to achieve a high coding gain and security. Investigations will then be made into strategies for reducing the complexity of computations. Areas of investigation include the analysis of the different coding techniques and public key cryptosystems based on discrete logarithm problem in the multiplicative group of a finite field. More specificity cryptosystems based on elliptic curves defined over finite fields.

Grants: Self-funded.

Expected submission date for PhD Thesis: 2004

Optimisation Technique for Wireless Navigation System Using 3G/4G Agent Mobile Devices.
Researchers: Professor R A Carrasco, Dr I Soto and Mr Jorge Bravo (PhD Student – part time).

Project Aims: The objective of this project is to investigate and intelligent navigation system using mobile devices that allows a pedestrian to find the optimal route to a specific target. In this context the communications between mobile devices and the information stored on databases will be investigated. Different optimisation techniques related with optimal routes and agents as a programming tool will be investigated and evaluated. The project includes an application on real environment in the city of Santiago, Chile.

Grants: Fees paid by University of Santiago, Chile 

            Expected submission data for PhD Thesis: 2007.

Fast Rate-optimised Functional Coding of Video
Researchers: Professor R A Carrasco, Mr. Prabhudev Irappa Hosur (PhD Student part-time)

Project Aims: The aim if the project is to investigate an efficient video coding for flexible representation of natural video to support new content-based functionalities in real-time multimedia applications by suitably modifying the MPEG-4 codec architecture and optimising both the motion estimation and contour-based shape coding for minimum bit-rate and low computational complexity.

Grants: Self-financed

Expected submission date for PhD Thesis: 2005

The Capacity and Throughput Improvement of Fixed Broadband 
Wireless Access Systems


Researchers: Professor R A Carrasco, Mr. Muhammad Kalimuddin   Khan,     

       Research student

Project Aims: To investigate high data rate for broadband fixed wireless network.  This project will consist of improving the quality of service provisions including low delay and latency. High constellation QAM-LDPC codes/decoder combined with equaliser will be investigated.

Grants: EPSRC (2004-2007) grant £400,000 in collaboration Cambridge     University and Cambridge Broadband Ltd. 

Expected submission date for PhD Thesis: 2007
