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Underwater Visualization for Fish Behaviour Model in the Towed Fisheries
using Chaos Theory
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ABSTRACT

The prediction and its visualization on fish behaviour in relation to fishing gear are carried out based on
field detection and observation during fishing operation. However, field observation is very difficult due to
variable underwater environments and accordingly due to complex, chaotic response of fish behaviour in the
physiological and ecological points. Therefore simple graphic display in previous results was not enough to
represent real underwater images of the fishing gear and fish behaviour. In this study more actual visualization
technique was developed using by previous fish behaviour model with chaos theory in order to predict, evaluate
or analyse complex and non-linear phenomena of response patterns in complex fish behaviour. In addition,
display of the fish finder was also designed to simulate the underwater fish detection and distribution in fishing
ground. This suggested visualization tool was very similar to the information of the fish movement in the field
observation in visual underwater reality and useful to check up between simulations and observations.
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Table. 1 Relevant equations on the body length and
body weight for maun fishes

ol A (cm) A% (g)
- | 15.7655+8.9666
ZN% | 1ny) 0.004298(BL)3.227
el | 163123(Y)0.6348 | 0.005762(BL)2.9827
0.004283(BL)3.1453
wo) |, 13:2042+25.4389 | (3h)
=7 in(Y) 0.005793(BL)3.0238
()
9x | 10.034(9%)0.2769 | 4.0(BL)0.0032748
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Table 2. The estimated coefficients of visual sensitivity
for main fishes by equation(2.1.1)

qgelg| VI Co A0 Hb Kb
z71% | 19 6.2 | 11.0 | 060 | 045
= B 2.4 4.7 9.0 | 060 | 045
vl o] 22 5.2 98 | 0.60 | 045
=B 23 5.0 9.4 | 060 | 045

3 o} F FEgAH ERASH 7Y &
Tl st AAFHA AF(V)E F 29 2o]
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Co
A0

17.32 exp(-0.544 VI)
22.98 exp(-0.389 VI)

A% #9 T
£2(V)Z Yt 3 & o] #4148 4(213)%
2o

Q = (E0 + E1 Tw) BLn
V = (HO + H1 Tw) BLm (2.1.3)
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Table 3. The estimated coefficients of swimming
performance for main fishes in towed fisheries

AolE | EO | E1 | n | HO | Hl | m
Z71% | 110 | 55 [ 085 1.7 | 0.26 | 045
= g 145 | 73 {080 1.9 | 0.26 | 0.30
Tle 145 | 73 | 080 | 1.9 | 0.26 | 0.40
X 140 | 70 | 0.80 | 1.8 | 0.25 | 0.40
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dR/dt = K(W-R)
dW/dt = MR-RV-W
dV/dt = RW-V 2.1
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K = Kt x cos(@1 x t)
M = Mt x cos(Q2 x t) (2.22)
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A=DI+10log(p) +170.8

A1=10(A/10) (23.2)
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P1=10(P/10) (2.3.3)
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Fig. 2. An example of monitor image in simulated fish finding
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Fig.6. An example of fish swimming animation
from the simulation of mid-water trawl
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