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Introduction

In any type of echo sonography using the B-scan technique,
the scanning ultrasonic beam which has finite Ildth Is represented
by a narrow time-base line on the cathode-my oscilloscope screen.
Thus an ultrasound been when scanning across a point target results
in an elongated image of the target on the screen. if the target
is larger, the two edges of it will be elongated by the above said
process.

Previous attempts to Improve lateral resolution have been
concentrated on trying to represent the narrow time-base line on
the screen by a similarly narrow ultrasonic beam. These attempts
have Inherent limitations.

Now let us reverse our train of thought and proceed In the
opposite direction, as explained below.

Principles of Operation

Let us now try to represent the ultrasonic beam by displaying
Its width and divergence to scale on the C.R.T. screen. In other
words, we should reproduce an image of the ultrasonic wave front,
as it propagates In the medium. Thus, using‘brlghtness modulation,
when the beam hits a target, an arc will be painted on the screen,
(Fig. I), showing the position of the wave front at that nIonIent.

It now we test from much more than one position of the probe,
a number of different arcs are produced having a common intersection
at the point representing the target (Fig. I). What we havegot
to do is to adjust the brightness level of the display, such that
the Individual arcs should remainbelow a threshold level and a
visible Image be built up by superposition of a number of arcs of
the crossover point. Thus the image of a snail target Hill appear
as a small dot.

Instead of slowly scanning across the whole target area, to
achieve high speed of operation and because of economical aspects
we will restrict the number of probe positions.

Echo amplitudes do carry some intonation but in this system
very lit-tie amplitude variation can be tolerated. This can be
achieved by various methods of signal processing.

However, losing the amplitude Information Is of no great
importance, because the target characteristics will now bemuch
better resolved.
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Let us now consider the problem of having more than one small
target in the scanned area (Fig. 2). In this case arcs Hill-
lntersect at some points which do not correspond to the location of
any true target. However. the number of arcs crossing at any one
"false target" point II ll be, In general, considerably less than at
real target points. llilth increasing number of arcs on the screen
the probability of multiple "false" intersections Increases, but It
would require an exceptional situation to produce a multiple false
intersection nearly as bright as a real one. .

Consequently If the brightness level of the individual arcs
ls set in accordance with the number of arcs expected to intersect
at a real target point, the false Indications would not normally
appear at all. As a further safeguard against such false
Indications the wide angle beams can be split up into narrower
sections (Fig. 3).

Larger targets will create a nore'difficult ‘problem (Fig. 4).
The echoes will be prolonged to an extent depending on the ratio of
ultrasonic wavelength/surface Irregulerities, producing
correspondingly thicker arcs. in spite of this it Is seen in Fig.
4 that there Is little distortion in the displayed shape of the
target. The problem II ll be overcome
to some extent by splitting the beams (Fig. 3). As with a
conventional system, image thickness bears no relation to the axial
extent of the target.

Principles of Construction

To flake scanning faster, an electronical iy switched array of
probes will be used instead of one noving probe. Acoustic lenses
were adopted to produce the requlred beam pattern and probes will
be mounted In triple unlts giving a beam pattern as shown in Fig. 3.

A dead zone for the array ls defined by the distance over
which no intersection of arcs Is possible, (Figs. l. 2).
Consequently immersion technique is necessary, or the use of some
other means of delay between probes and body, such as a liquid-
fl I led rubber bag or a suitable plastic construction.

The array may be straight or curved.

For representing the ultrasonic wavefront on the screen a
raster (Flg. 5) is generated using waveforms as shown in Fig. 6,
which are combined perpendicularly.

Assuming a maximum depth range of 30 cm, which should be more
than enough, the round trip time of a pulse is 0.4 ms. A suitable
p.r.t. Is I500/sec., i.e., a period of 0.67 ms. It is Intended
that the array shall comprise I2 triplet probe units giving a total
scan time of 24 ms, which is approximately equivalent to 40 frames/
sec.

Results

At the moment the final system is being simulated by putting
a single probe sequentially Into each of the positions corresponding
to those in the final array and photographing each resulting Image
on the same film. Some results will be shown during the course of
the talk.

Preposed Applications

This project is being sponsored by the Meat and Livestock
Commission and the prinery aim is to develop an Instrument for
measuring cross-sectlonal areas of muscle and fat in live animals.



 

However. if oould also be used for various medical dlagnosflc

purposes, where ulfresonograpny ls already a useful fool. The
virtual ly lnsfanfeneeus image at a rare of 40 frames/sec. ulil

enable observe‘l'ion even of moving objects, e.g.. when searchan for
a forelgn body in fhe eye. If should also be applicable In The
field of veferlnary science In which case It could be used wifhou'i'
Tranquilllslng The 'peflen‘l'. The speed of he operafion ulil
faclilfafe quick examination of a pa‘l’ien‘l’ a1- a number of poslflons
unfll the bes‘l’ posH'ion for viewing Is found. Thus fnere will be
a considerable saving bofh in lime and in file number of Poierold
phofogmphs 1aken.
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