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This study aimed to verify the effectiveness of rescue apparatus, that can capture crabs using external stimuli such as
food and electricity, without relying on divers. In this study, a microcomputer-based controller and an IC-device-based
controller were developed, and spot inspection was conducted using 20 modules and 30 sea urchin removal mod-
ules. Accordingly, 58, 18, 17, and 74 sea urchins were introduced in the first, second, third and fourth experiments,
respectively. The result of evaluating the lure of each removal mechanism, based on the catch per unit effort, with an
electrical stimulus was 1.1 (32/10), with a feeding stimulus was 3.4 (100/29), and with electrical and feeding stimuli
was 3.5 (35/10).
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Fig. 1. (a) Continuous electric field method (b) pulse electric field
method which reduces the power consumption while retain the
continuous electric field method stimulus strength (c) pulsed elec-
tric field method for enhancing the stimulus strength to the power
consumption same the continuous electric field method.
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Fig. 2. Electrode constitution according to electric field.
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Fig. 3. L298P IC degauss movement mechanical. a, Positive volt-
age; b, Negative voltage.
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Table 1. Test conditions of each sea trial for performance of sea
urchin removal devices

Sea . Number of
trials Stimulus factors device
1st Feed, Electric (2 factors) 10
2nd  Feed, Electric (2 factors) 9

3rd Feed, Electric, Feed and Electric (3 factors) 4
4th Feed, Electric, Feed and Electric (3 factors) 6

A 28 - o] - o] BE
EVA Float ———>
SK-25
PP Rope @10 mm ——>|
28m EVA Float
SK-6 1ea
PP Rope 10 mm 2 m .
Height 100 mm,
Upper frame @ 1,360 mm Slope angle 45°
(stainless steel)
Bottom frame @ 1,500 mm
(stainless steel)

Sea bed

Fig. 4. Schematics of fishing gear with sea urchin removal device.
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Table 2. Specifications for micro current module

Appearance Composition Specification

) Input voltage, 9 V

i Output current, 1 mA
'. D

Duty rate, 50 %
%xe Electrode area, 12.56 cm?

Pulse discharge

Frequency, 1 Hz
Electrode space, 0.3 mm
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Fig. 5. Sea urchin removal device installation. a, feed stimulus; b,
electrical stimulus; ¢, feed and electrical stimulus.
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Table 3. Sea trial catch results using 3-type removal devices for sea urchin

1st 2nd 3rd 41h
Feed Electrical Feed Electrical Feed Electrical Feed and electri- Feed Electrical Feed and electri-
stimulus stimulus  stimulus stimulus  stimulus  stimulus cal stimulus stimulus  stimulus cal stimulus
1 0 0 4 0 0 3 9 8 0 2
2 1 3 0 0 2 1 0 1 0 3
3 13 0 0 0 0 1 0 8 5 3
4 9 0 2 0 0 0 1 8 0 4
5 3 6 0 0 - - - 4 1 6
6 4 3 6 0 - - - 1 3 7
7 0 1 2 1 - - - - - -
8 1 1 1 0 - - - - - -
9 2 1 0 2 - - - - - -
10 0 - - - - - - - -
Total 43 15 15 3 2 5 10 40 9 25
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