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INTRODUCTION

The importance of nolse source identif:  ition cannot be overemphasised.
An outstanding source is noise due to v:hicles in motion. Previous
research {i} have developsd techniques to identify this source, Others
.3 have shown that this noise is unstesdy, An fumediate result that
can be postulated is that the frequency epectrum of a moving vehicle
is dependent upon its poaition relative to a seunsing point. Thia
result is used by this research to show that the rate of change of
frequency eminated by a moving vehicle, a selected band of with suit-
able weighting, ia clearly indicative of its motion,

A spectrum analysis based system is developed to fully eveluate this
technique and proved its effectiveness. A real time and on line
oriented application utilizing Large Scale Integration (1SI) is aleo
outlined.

MOVING VEHICLE SFECTRUM ANALYSIS

From & number of several specific runs of & medium size saloon car for
three different speeds 20 Km/hr, 60 Kn/hr and 80 Km/hr, data of noise
leveln was recorded, An extensive analysia of thie data was performed
using the set up of the instrumente shown ln fig.l. The data was arra—
oged to be sampled at 1/2 seconds intervals and spectra were obtained
for averaging periods of 1/32 seconds. Four prominent octave bands

63 Hz, 500 Hz, 1 kHz and 2 kH2 were selected and recorded for each run
a8 shown in fig.2. A representative spectrum for each speed is alpo
shown at the cross-over point which corresponds to the observation
point perpendicular to the flow of traffic.

Several useful points can be derlived from these curves. For exampls,
sound pressure level is proportional to speed and maximum gein is obt-
ained at about 1 kHz, The rate of change of spectra cen alsc be seen
t¢ be proportional to speed., In fact the band 700 Hz upwards exhibit
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a sharp change in level at vehicle arrival but elightly lesa sharp in
decay rate at deperture. The rate of chenge of high frequencies prec-
ede an analogous rate ¢f increaaes of lower frequencles. Thia 1s part-
icularly noticeable at the two octave bands 63 Hz and 1 kHz. It is
also valuable to note the compresasion phenomena of the spectra as the
speed increases, This is apparent at both the individual spectra (a,b
and c) and the time spread spectra (4,B and C).

These phenomena can be attributed mainly to the mo-called Doppier eff=
ect. This effect however, ls now ppread over the whole spectrum under
investigation rather than a single frquency.

The hardware system developed relies heavily on these phenomena,
CIRCUIT DESCRIPTION

Two frequencies have been selected, 63 Hz and 1 kHz because they prov-
ed to be adequately indicative of the phenomena described above as
well ae rendering the resultant circuit extremely simple.

The block diagram of the circult is shown in fig.3. It contains a
single microphone unit feeding two meperate buffers. The cutput of
theae bufferas are fed into two filters generating the two selected
frequencies. These frequencies are converted into two levels the wid-
tha of which are made dependent on the amplitudes of the two frequen-
cies, This is achieved via the frequency to level converters FIC 1 &
FIC 2, The next stage compares these two intervals with a fixed ref-
erence in order to mscertain the limits of occurrence of these two
frequencies. Thuis is achieved by the twe unitas LIC 1 & LIC 2 for the
two octave bands 63 Hz and I kHz respectively, The decision circuit
raises the alarm when both pignals satiafy the assigned conditions.

CONCLUSIONS

A spectrum analysis based technique has been described which is used
to identify noise due to moving vehicles. Several useful phencmena
were diacovered from extensive analysis of a number of spectra of
vehicles moving at different apeeds. Some of these phenomena were
utilized and yielded a almple hardware circuit. The circuit ghould
prove potentially viablej requiring a single microphone unit with non
critical characteristics and easily available and cheap components.
The features of the circuit invites ILSI fabrication as moat of the
conatiiuent components can be realized by monolithic IC technodogiea.
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Figure 1. EXPERIMENTAL SET UP
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Figure 3. VEHICLE SPEED MONITORING CIRCUIT
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