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Effects of Ship’s Roll Motion on the Detectable Area of Echo Sounder

Jung-hee PARK*, Hyeong-il SIN* and Dae-jae LEE*

When detecting underwater targets using echo sounder, the echo signals varies with the angular
displacement of the transducer due to ship’s motion.

Then, the effect of the angular motion of transducer which effects the capability of the echo
sounder must be investigated in relation to the detection of fish concentration, particularly, the
abundance estimation of fish.

In this paper, as the basic research to investigate the effect of the ship’s motion when estimating
the fish stocks by acoustic methods, the authors was theoritically consideredt he variations in the
values of the two way directivity function of transducer in the direction of the targets which caussd
by the angular motion of transducer.

Here, the effects of the movement of target and ship’s running are neglected.

At the same time, thz data was applied to estimate the angular shift of the detectable area of
echo sounder due to transducer displacement.

From the results analyzed, we found that the angular shift of the detectable area due to ship’s motion
increases both as the roll angle increasss and as the bsamwidth bscomes narrower, varies with the
depth.
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Fig. 1. Geometry of simulation.
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Fig.4. Two way directivity patterns according to the roll angle and the frequency of echo sounder

at a depth layer of 75m.
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Table 1. Detectable area for target with the
target strength of —25dB in Fig.3

and Fig.4
unit(m?)
DL I5KHz 28KHz 5CKHz
25m 824.1 697.2 81.7
75m 517.9 142.9 11.4

T: Frequency D: Depth
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Fig.3. Two way directivity patterns according to the roll angle and the frequency of echo sounder

at a depth layer of 25m.
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