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Simulation of the virtual mackerel behavior to the trawl gear
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This paper focuses on the mackerel s visual ability and swimming capability, and aims to describe the
behavior in capture and escape process by trawl. The visual sensory systems and reaction behavior based
locomotory capability were analyzed and simulated. The ability of fish to see an object depends on the light
intensity and the contrast and size of the object. Swimming endurance of the fish is dependent on the
swimming speed and the size of the fish. Swimming speeds of the fish are simulated 3 types of the burst
speed, the prolonged speed and the sustained speed according to the time they can maintain to swim. The
herding and avoiding is typical reaction of the fish to the stimuli of trawl gear in the capture process. These
basic behavior patterns of the virtual mackerel to the gear are simulated. This simulation will be helpful to
understand the fishing processes and make high selectivity of fishing.

Key words : Fish behavior, Fishing simulator, Visual ability, Swimming, Trawl gear 

*Corresponding author: cwlee@pknu.ac.kr,  Tel: 82-51-620-6123,  Fax: 82-51-622-3306



. 
. 

. 
, , 

(Freon
and Misund, 1999). 

. , 
, , 

. 

(visual acuity), 

(Kim and Wardle, 1998). 

, 

. 
,

(Douglas and Hawryshyn, 1990). 

. 

, 
. 

(burst speed), (prolonged speed), 
(sustained speed) (He and Wardle,

1988; He, 1993). 

(virtual fish)

. 

. 

, 
. 
. 

. , 
, 

, 
. 

. 

. 

. 

. 

(binocular
vision) 

(monocular vision) .
170 180 , 

20 30 (Wardle, 1993). 

. 



Fig. 1
0 160

150
. 

(Douglas and Hawryshyn, 1990)

(Zhang and Arimoto, 1993). 
Zhang and

Arimoto(1993) 0.17
(Fig. 2), 

. 

l
D ___ (1)

α

l α
(radian) . 
4cm 13m

. 

. 

(1)
Kim(1998) . 

, 

, 

. 

, 
. 

. 

(Anthony, 1981). 

(Anthony, 1981). 

. 

. 
. 

Crlr l ___, (Cr Ct) (2)
C0

lr , l
, Cr

, C0 .
Ct

Kim(1998)
. Cr Duntley(1962)

. .

Cr C0 exp( rβ) (3)

r , β
. 

Pingguo HE

Fig. 1. Modeling of the horizontal and vertical field of
vision. Top view-horizontal visual field (a), side view-
vertical visual field (b) and 3D view (c).

Fig. 2. Minimum separable angle of fish(Arimoto, 2006).
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Fig. 3. Maximum perceptible distance and change of
discernable size of the object in relation to distance
between the fish and the object. Letter symbols are : D1-
measured size of the object; D2-minimum size of the
object fish can be perceptible at the distance S; D3-object
size at the maximum perceptible distance S1.
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Fig. 4. Scheme of fish swimming system.
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Fig. 5. Swimming speeds of mackerel in relation to
endurance time.
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Fig. 6. The designed mid-water trawl net for the simula-
tion.
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Fig. 7. Herding behavior of virtual mackerel to the otter
board.

Fig. 8. Reaction behavior of virtual mackerel to the trawl
net mouth.
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Fig. 9. Change of the reaction behavior to the otter board
according to the light intensity.
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Fig. 10. Distribution pattern of the fish to the trawl net according to the light intensity.
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