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A Study of Method for Construction of Wireless Vision Monitoring System for
Fish-cage in Open Sea

Jin-Seck OhY + Jun-Ho Kwak* + Sung-Jae Jung** - Yeon-Jae Hamw*x

Abstract © Recently, a few types of fish-cage in open sea are researched. This fish-cage
has to operate monitoring system for keeping an optimum living condition for fish. The
most efficient monitoring system is WVMS(Wireless Vision Monitoring System) for
fish-cage in open sea. WVMS should be able to transmit video signal and communicate
with each controller. So. it needs to be based on WLAN(Wireless LAN) which has
characteristic of higher transfer-rate. In this paper. we propose a structure of WVMS
using WLAN equipments for maritime environment and prove its effectiveness. We
present the propagation loss model of WVMS’'s communication channel, measured by
field test, and discuss its validity compared with the predictive value based on the
Friss propagation model and Plane earth reflection model. We present the number of
frames that is received from WLAN modem connecting with underwater-camera in field
test spots. As a result, we confirmed that proposed WVMS is suitable for maritime
environment and it is possible to be applied to fish-cage in open sea on 'seogwipo’.

L

Key wonds : Wireless vision monitoring system(F# Q33 A2d), Wireless communication
(454D, Open sea(¥#]), Fish-cage(7}F2). Wireless LAN(F-419)
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Fig. 1 Power loss of distance according to Friss
model equation
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Fig. 2 Power loss of distance according to plane
earth model equation
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Fig. 3 Wireless vision monitoring system on the ground
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Table 2 Specification of underwater camera

CCD 1/4” SONY Super HAD CCD
Pixel 410K

TV System NTSC, Pal

Frame Rate 30 frames/sec

Mumination -0 Lux

Lamp Lifetime Max. 50,000 Hour
Case Stainless Steel (Sus 316L)
Pressure 30 keg/cnt

ZAL A28

C &9 $29 obdRnl 5 e A
2ol 94 2158 Fx57] SlsiA=DVRA
Agath I AARAE NES O
gatal A DVRE 93 77 ¢
*o‘ 7ol 4x 3% Frt @9 7t
©@7kzr w27kl gdol st
NTSC &4 7tz Al
‘i’i«?..%}&l Fe HYMHE AR

3te] Fig. 49t 22 Al2® 72E At

Camera(NTSC}
Other
Controllar
video Server
I I

Switching Hub
£1P Sharer

|

5.8(2.4)GHz Wireless
LAN Modem

;

5.8(2.4)GHz Wireless
L.AN Modem

Monitoring PC

Fig. 4 Wireless vision monitoring system on the sea
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Table 3 Specification of video server

720x480,640x480,320x240

V;deo Slze

Mpegd/DivX5.0

30 frames/sec(720x480)

Pmtocol

TCP/IP, HTTP, FTP, DHCP
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Table 4 Specification of antenna

Item Antenna A Antenna B

Frgquency 2400~ 2483 Mz | 5150 ~5850 M

ange
" Gain 16 dBi 23 dBi
' Hor. Beam . .

7 width 27 11

‘Ver. Beam .

Wid,th 27 11

- F/B Ratio = 25 dB = 25 dB

 Tmipedance 50 @ 50 @
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Table 5 Receive sensitivities of each modelling/test
Model 16(dBi}(2.46H) / Unit (dBm])
Site Friss Plane [Test(avg.)
A (1.0km) | -56.00 -49.88 -50.4562
B (2.3kn) | -63.24 -64.36 -65.1200
C (3.5km) | -66.89 -71.65 -77.4139
Model|  23(dBi)(5.80f) / Unit [dBm]
Site Friss Plane |[Test(avg.)
A (1.0km) | -62.35 -48.73 -49.5171
B (2.3km) | -69.59 -63.21 -64.1357

C (3.5km) | -73.24 -70.50 -71.5251
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Table 6 Comparison of Attenuation coefficient(.4)

Model| 16(dBi](2.40k) 23 (dBi] (5.80Hz)
Site Eaq. (3)|Eq. (4)|Eq. (3)|Eq. (4)
A (1.0km) | 3.5826 | 0.8757 [19.2172| 0.8337
B (2.3km) | 0.6483 | 0.8392 | 3.5138 | 0.8074
C (3.5km) | 0.0886 | 0.2655 | 1.4847 | 0.7902
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Table 7 Percentage of receive rate at each site
16(dBi] (2.4H) 23(dBi] (5.80Hz)

Text Text
(%]} (%)

99.8880 99.9878
99.5137 99.4954
93.7390 97.8955

tenna

Frame
(%)

99.9167
98.9926
96.9296

Frame

(%)
99.6556
98.9574
91.7481

Site

A(1.0km)
B(2.3km)
C(3.5km)
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