


Radar pierces the
ground barrier
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from the analysis of such information, a
picture of what is beneath the surface can
be constructed.

But the information picked up by the
receiver is a complex mixture of radio
waves from several different sources, and
even the signals from a single radar trans-
mitter will have been scattered and
reflected in so many different ways as to
make them difficult to sort out.

For instance, simple curved under-
ground objects, such as sewer pipes, scat-
ter radio signals in complex ways and
cause curious reception patterns which
have to be corrected and clarified.

Also, any variation of the ground sur-
face from dead level affects the path of
radio waves and must be measured and
incorporated into the interpretation of the
data.

Unti]l recently, interpretation of radar
data has appeared to the uninitiated as a
mysterious science akin to magic. But the
application of signal processing is begin-
ning to change all that. Data now can be
recorded digitally and then cleaned up
and analysed by computer using specially
developed signal processing techniques.

Paul Baker’s project is concerned with
developing those techniques for ground
penetrating radar. He hopes to be able to
convert the time of radio signal reception
into depth, and hence develop an image of
what is below the surface.

And he has almost the perfect back-
ground for the job. After graduating,
Baker spent eight years working for the
international geophysical survey com-
pany, Schlumberger. ‘‘First I worked on
oil rigs in South-east Asia acquiring data,
and later in computer centres interpreting
data.”

Next came three years research in Con-
necticut studying the electromagnetic
properties of rocks. ‘‘It was there that [
came across the potential of radar.”

But it was only after a year out of geo-
physics, in management consultancy, that
he decided to pursue his interest in radar.
“I realised that the geoscience research
area was much more interesting to me
than finance.”
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® Preparing to scan the Geelong Railway Tunnel using ground penetrating radar.

Already he has built a prototype
ground penetrating radar interpretation
system to demonstrate its potential to
sponsors in industry. And he now has
framed a proposal for further develop-
ment.

His project has three aims: to use the
latest ground penetrating radar equip-
ment to acquire data over a range of
geological conditions; to develop signal
and image processing techniques to allow
detailed interpretation; to assess the ac-
curacy of ground penetrating radar and
any associated processing by comparing it
with other independent techniques.

Baker hopes to be able to take advan-
tage of the advances in signal processing
which have occurred in the areas of
seismic and ultrasound interpretation.
But these will have to be modified for
several reasons.

Ground penetrating radar differs from
seismic measurement in that generally all
the data is collected by only one portable
receiver, not multiple stationary receivers.
In fact, with ground penetrating radar a
combination transmitter and receiver

(transceiver) is normally used.

Using radar there is much greater vari-
ability of the data received than with
seismic measurement. In other words the
variation of velocity of the radio waves
with different rock type is much greater
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® An unprocessed (left) and processed (right)
ground penetrating radar image of the
above granite block. Note how the scatter
caused by the holes has been reduced.

than the variation of seismic waves.

But perhaps most importantly, to make
ground penetrating radar fast, efficient
and economical, the data must be able to
be processed on a low-cost personal
computer.

Eventually, Baker wants to come up
with a system which can be integrated into
the mine planning process, turning two-
dimensional surface plans into three-
dimensional maps which could be used to
improve drilling and excavation pro-
grams. The system can also be used for
determining the depth to ground water,
which is important in agricultural and
environmental studies.

So far the project has received support
from the Australian Mining Industry
Research Association and the CSIRO.
But Baker is looking for additional spon-
sors to provide him with problems which
ground penetrating radar might help solv==
quickly and efficiently. It is these prok
lems which he hopes will give him a useful
range of data sets with which to work.

For further information, contact Paul
Baker on (03) 565 4902. O

Other researchers who have been involved in
the ground penetrating radar project include
Dr Jim Cull of Earth Sciences and Dr Tony
Siggins at the CSIRO Division of Geo-
mecharnics.
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