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Abstract

The increasing demand for digital cdlular telephory and aher new services including
multimedia communicaions prompted numerous gudies on implementing algorithms
for low rate speed coding below 4.8 khts/s using available DSP processors on the
market. In addition there ae neeals to enhance the speet quality subjed to bah
degradations due to road, engine and wind nase and the edoes present in the nea-end
speeker side--sources effeding the ca phore inpu. All of these tasks must be adieved
with a single DSP chip in order for the system to be both cost-effedive and pover

efficient and thus widely accepted. This dissertation research proposes:

1) Tostudy both anayticadly and experimentally the ébove degradation.

2) To developsoundsigna processng agorithmsto combat these imperfedions.
3) Toaddressarchiteduresfor red-time implementation.

4) To implement them on a DSP platform using state-of-the-art devices and

reconfigurable systems.

Firstly, the impediment to the speed quelity in a vehicular chamber is the edho
generated by the ledkage of the far-end spegker and is mixed with the speed from the
nea-end speeker and transmitted as a wmpaosite signal. The first task of the proposed
speed enhancer is to adaptively cancd these etoes. This necesstates the inclusion o

nea-end spe&ker adivity detedion.
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Sewondy, in the vehicular hands-free cdular communicaion framework, it has been
observed that the degradation in the intelli gibility and the general quality of the cdlular
speedt dwe to the engine, road, and wind nase comporents is equally disturbing as the
vehicular echoes. Hence the second important task of the enhancer is to combat these

imperfedionsin the celular speed.

This last paint, in particular, makes a form of beam forming based on a microphore
array followed by an adaptive filtering processas a mnceptualy soundcandidate for our
speed enhancer. The most simple form of beanforming is cdled the delay and sum
beamforming, which compensates the delay of the target signal and sums the signalsin
the bean so that the target signas have the same phase while the interfering signals
exhibit different phase. The delay and sum beanforming technique will be used to first
follow the genuine speeker. Then it will adaptively cancd the noises coming from the
interfering spe&kers, the engine, the wind, espedally criticd when the windows of the
vehicle ae down, and the road ndse @wming from other vehicles and the road itself.
There ae afew studies in the literature on this for speed reaognition in a hands-free
telephore set-up [1-7]. These imperfedions would be look into and a unified approach

developsto combat al of these diff erent types of degradations.

In addition the reseach will develop architedures for red-time implementation ona
single chip DSP as part of the next generation dgital cdlular phores operating at 4.8
KB/s or less At the time of this propcsal, the preferred DSP platform is the
TMS320C4x family from the Texas Instruments, Inc. However, the dgorithms develop

will be reconfigurable.
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1. Introduction

It has been in the pulic debate for some time that vehicles in the future would need to
deted, process and communicate significantly more information. They will be between
the vehicle and the driver, among the people in the vehicle and between the vehicle and
the outside world, including other vehicles, road itself, and the Advanced Traffic

Management and Information Systems (ATMIS).

The driver and aher passengers may want to communicae with the outside world
verbally, or to have a onference cdl. These adivities have been traditionally handled
by car phores or short-wave radios, where the underlying signa is the band-limited
voice grade waveform. These signals are transmitted over a communication channel,
which is extremely corrupted by echoes bath in the transmisgon link and inside the
chamber of the vehicle. In addition, there ae dso natura and man-made noise from
numerous urces, and interfering signals from other channels, pasengers, and audio
information subsystem present. It is commonly accepted that the next generation car
telephores will be totally digital cdlular and the volume of applicaions will i ncrease.
However, a number of ills will nat go away and a speed processng system will be
required to tackle them. Some of the tasks for the research will be the noise suppresson,
echo cancdlation, source locdisation, spe&ker identificaion, speed coding,

compresson and transmisgon by digital means.

This report will discuss the spedra dissedion d various degradations in vehicular

environment followed by propcsal for a st-effedive model for the speed enhancer
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system and the introduction to a re-configurable digital signal-processng concept. The

detail discusson onthe propase speet enhancer system covers.

=

. Identifying the various man-made noises and caegorising them into dfferent
optimal sub-bands © that noise cancdlation and suppresson can be acarately

adieved.

2. Handing of echoes from the nea-end and the far-end speders to adaptively cancd

them.

3. Genuine spe&ker identificaion and employing the bean former to follow the
genuine spe&ker and then to adaptively cancd the noise mwming from the interfering

spedker, the engine, the wind and the road ndse.

4. Since these noises can be cdegorise into opima sub-bands multi-rate signal
processng can be employed to improve the computing performance of the speed

enhancer.

Finaly, the conclusion, summary and schedule of the proposed speedt enhancer system

architedure for the PhD reseach.
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