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1.
Acoustic Positioning System for Domestic Mobile Robots
A large growth in the use of domestic mobile robots is predicted – for vacuum cleaners, lawn mowers, safety checking, etc.  One of the issues that has still not been resolved satisfactorily is that of positioning within the room.  Within the underwater acoustics group we have developed a system for accurately positioning underwater vehicles by using beacons and a particular type of signal.  In this project it is intended to map these techniques across into air based acoustics and a build a prototype ultrasonic system for accurate positioning.

2.
Acoustic Echo Canceller
There are many situations in which an acoustic source is subject to unwanted reverberation.  Examples include rail station announcements, sonar systems (underwater acoustic systems for imaging or communications), concert halls.  It is possible to cancel these reverberations at a local site by using an adaptive echo canceller that calculates exactly the sound which should be transmitted on a local speaker cancel the echo at a particular location.  This project will simulate such a system using Matlab programming.  It may also be possible to build a simple scale model to test the concepts, and/or to increase the speed of the Matlab implementation by making use of machine code libraries from Intel for the “core” functions.

3.
Automatic Car Number Plate Recognition
This project will develop a system that could automatically recognise car number plates using a camera mounted on a surveillance vehicle.  Practical issues can be investigated by taking a number o shots using a digital camera, and then using various image processing algorithms for image segmentation, processing and recognition.  It may also be possible to utilise algorithms developed during this year for the recognition of single characters, and to concentrate on the difficult issues of segmentation and scene analysis in general.

4.
Fast Correlation Using a PIC For Sonar Signal Detection
The application area is that of low power signal detection in the underwater acoustic environment, where it is necessary to occasionally have a sub-sea unit “wake up” and undertake a correlation to determine if a wake signal is present.  Constraints include very limited battery life.  This project will investigate the implementation of the correlation function using fast transform based methods, to implement these on a PIC, and test it in realistic environments.

