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The Basic Study on Improvement Bridge Layout by Link Analysis

in Korean Coastal Large Trawler

Min—Son KIM - Hyeon Ok SHINT

(Pukyong National University)

Abstract

The purpose of this study is to obtain a basic data on layout of the trawlers’ bridge
equipment. The task activities of bridge workers involved in the navigation and fishing
operation were analyzed by link analysis methods. The results are as follows. It was found
that the movement pattern and frequency of bridge workers are different accordance with
the bridge work (navigation, casting net, towing net and hauling net). The central
workstation of movement of the bridge workers was a radar workstation, a steering
workstation and a trawl winch workstation in the bridge work. But the radar did not show
up as the center of movement during the hauling net. Workstations related deeply to the
central workstations of the movement on the bridge were as below. Radar workstation was
related to a GPS plotter, a microphone location for external communication with VHF and
MF/HF equipment and a steering in the case of the navigation, the steering, the GPS
plotter and the net monitor in the case of the fishing operation. Steering workstation was
related deeply to the GPS plotter, the radar in the case of the navigation, a speed
controller, the GPS plotter, a fish finder, the net monitor and the microphone location in
the case of the fishing operation. Trawl winch workstation showed deep relation with the
GPS plotter and the speed control during the fishing operation. Through this study, it was
found that Workstations related deeply to the central workstation of the movement of the
bridge workers in accordance with the bridge work. The results of this study might be
utilized as the basic data on the bridge layout to minimize the fatigue degree due to a
physical movement of the bridge workers.

Key words : Trawler, Link analysis, Bridge layout, Fishing operation
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<Table 1> Name of workbench and facilities of layout a bridge

No. Name of equipment No. Name of equipment
1 Place of a lookout and others 7 Fish finders
2 X-band, S-band ARPA Radar 8 GPS video plotters
. . MEF/HF transceiver, Place of paper work and
3 Auto pilot system and steering wheel 9 monitoring the fishing deck
4 RPM & Pitch cont.rol consol, Place of fishing 10 Trawl winch console
condition broadcasting
Place of microphone of VHF and MF/HF, Captain’s chair, Place of observation
5 . 11 . .
public add. sys., lookout and others for monitoring each equipment
6 Net monitors 12 Door, place of a lookout fishing deck and others
ioglon, AuYTE AL Yr A4 W olEygwFor Wxsel ofziwre] £yl
T A= SH, 5%4 69 ol &AL A-A 3} EEdA, HEEHS 7het A2l S0l
10 oY $AAYS BEAd SdAelflth F strRA, Jall, 7, o 2 g 1wk
A Amel MR Fol W oz AV W olzzhwe] AL WRT & A2 FHgnk
3> <Table 1>°f, AgAe] Hdugeigl A7 —~ N
e e Ve O . LN A7
WX = [Fig. 11 Jepdilct. [Fig. 1]1elA4 @ L = o
o oA FugA w ool A9 g @b P—— | L
X—band @ S—band ARPA ®@olt] 2<id], @ = @ i @ 18
e AexE 9 SR, O A5z S i
®
2], ®+ u-9]%54 Microphone ¥ $d o | _l[
A g e AGAH, @2 B A4 = o |l@
2, @2 ofEA A (2h), @2 GPS . N
plotter AT 2e), @ MF/HF $5417], ' M0
AR, W oz B Ah 0 ETAA il &
Ao, @ AF A4, Fal L AzAYE A ® !
W= “Eﬂoﬂﬁ AlZte] o%t #E Fa, @ & o
g
A B o2 dEAHS dehla, 19 :
9 Sele ME/HF $5417] 30, 714952071, Nk 2°
|
VHF 3, DGPS 417], AW-5A 28, TVSE o . 1
A7) so® wAEe gl [Fig. 1] A diagram of fishing and navigational
equipments on the bridge of the
2. BIRIA|AEIO] A QI HYjX| trawler. I denotes a CCD camera to
] observe the traffic line of a skipper
wAA FAE BEE] Y3k, F SQM and a mate on the bridge.
CCD camera® AA3I3H. °o]F 2o+ A
Wel #dy $d Wl [Fig. 113 2ol @xl wYHE g ARGE e w9 CCD
ato] A7|9 BAEP ALY BE M@e]EE y  camera 3 (CNB, IDIS Co. Ltd, Korea)2}
2 5= QuE 391, vux 1o shWzte  4channels MPGE—4 Triplex DVR(H-0410L,

NADATEL Co. Ltd, Korea) 2 7333t}
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<Table 2> Data description for link analysis
Observed

escription  Observation  Observation
Duty times hour person

Navigation 1 24h Mate
Skipper
& mate
62h45min Mate
Skipper
& mate

Casting net 15 4h14min
Towing net 15

Hauling net 15 3h22min

m. Zat Y pnEt

Fi]

el gel wE Faiabe] AdEEs
S o] gsle] BAE AWE HAE o ER
BRI <Table 3>3 a1, &airtel AuwAalA
o] AT AAE THoR %EM?E [Fig. 2]
2t} <Table 3>7 [Fig. 2]°l L}E}H} Hlo}
o] gafle] wE 015%7}4 57 =& 3
=AY Ageskd 2-8, 2-5, 2-11, 2-3,
3-8, 2-1, 3—4, 4.873], 4.673], 4.623],
3.793], 3.423] 3.085U¢& & 4 Utk

olg} #e Aol 3l ol wE It
9] olF T4 2t Holygty A€ 181
20 dojgst #AZE 2 AYddl= 8 GPS
plotter, 5: VHF, MF/HF microphone® $*
9 el A A& 110 2F Far)7] 9 )

00k
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<Table 3> Link table in a layout of bridge during navigation

1 2 3 4 5 6 7 8 9 10 11 12
1 - 3.79 1.21 0.37 1.33 0.25 0.21 0.50 050 012 058  0.21
2 - - 467 3.08 562 1.37 1.29  6.00 242 033 487 1.50
3 - - - 342 237 1.00 054 462 154 029 225 0.46
4 - - - - 1.08 0.67  0.08 0.79 0.54 0.17 0.83 0.12
5 - - - - - 0.50  0.29 1.71 0.58  0.04 192 054
6 - - - - - - 0.29 129 062 0.08 067 033
7 - - - - - - - 079 050 0.04 037 025
8 - - - - - - - - 1.87 025 217 1.42
9 - - - - - - - - - 0.21 1.25 0.71
10 - - - - - - - - - - 0.12  0.08
11 - - - - - - - - - - - 0.2
12 - - - - - - - - - - - -

8: GPS plotter, 4: A&zA 9 o]3h}s =9

ge @ 5 ek

2. En}

T Aol e Feate] AYgdTs FAT
ARE ol gate] B4 daE FAdolER Y
Bl <Table 4>9} 211, 447 9l aiatkel A
WAIAES] AT EAE ade®  yEhd
[Fig. 313 Zt}. <Table 4>8} [Fig. 3]l e}
Wovke} o] Frge] mE ol gt St ¢
< e sAdE Agelshd 3-4, 3-5, 3-7,
3-2, 3-8, 2-8, 3-6, 3-1, 2-9 ¥ 2-7¢]
1AM o] E3l= 56.353], 12.263],
11.793], 8.253], 8.023], 566§], 5.193], 4.72
3], 4.723] 4 4.2439& T Stk A
[Fig. 2] Link figure in a layout during navigation 8= 10-8, 163389 = JVJF & 5 9l

R

<Table 4> Link table in a layout of bridge during casting a net

1 2 3 4 5 6 7 8 9 10 1 12
I | - LI18 472 118 024 09 000 000 024 000 000 000
2 - (géi) (%)'.9177) ©2a) 189 424 (%'261) 4.72 (1(5.19%1) 0.00 (%)'.3291)
S - ?(?.'232) 054 (%‘.53) 1179 (%.9127) 3.07 (00'.24?7) 000 3.54
4 - - ; ; (8_'27 j) 1.89 (%-_gi) 189 141 000  0.00 (%';L)
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9 - - - - - -

10 - - - - - -

1| - - - - - -
12| - . - - - -

19| Ml zf|ofjopR THdol ek T|E=AT

0.71 0.00 0.00 0.47 0.00 0.24
2.12 0.24

047 Goay 04T (Ghy 000 000
- (})'.357) 0.94 (0 1'.2148) 0.00 (12'.152)
- - (8:;}‘) (115'.4313) 000  2.12
- - - (0 1'%879) 0.00 (})’.6751)
- - - ; 0.00 ((}'g)
- - - . - 0,00

() denote link table of skipper

[Fig. 3] Link figure in a layout during casting
net, blue line denote link line of skipper
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<Table 5> Link table in a layout of bridge during towing the net

1 2 3 4 5 6 7 8 9 10 11 12
1 - 296 182 049 076 1.10  0.61 046 025  0.03 046 022
2 - - 8.08 201 237 623 419 550 134 059  2.02 1.32
3 - - - 354 341 440 390 505 132 067 379 0.76
4 - - - - 110 225 061 075 035 180 024 022
5 - - - - - 1.19 073  0.65 035 006 089 0.19
6 - - - - - - 191 266 1.04 025 088 062
7 - - - - - - - 194 131 025 033 078
8 - - - - - - - - 244  0.67 1.24 1.26
9 - - - - - - - - - 043 081  0.69
10 - - - - - - - - - - 038 037
11 - - - - - - - - - - - 0.56
12 - - - - - - - - - - - -

[Fig. 4] Link figure in a layout during towing net

7} 212 A= 6: o]wtY], 8: GPS plotter
4 7: T EA LS & & Sl

FE A4 el
olgeto] BT A3}

£
ol
inw
2
filo
o

At deareh AuAlAgle] A AAE 1

How vepd [Fig. 513 £t

[Fig. 5] Link figure in a layout during towing net,
blue line denote link line of skipper

<Table 6>3} [Fig. 5]° uYebd nig} 7o)
o] W o)FIHEIEY A w2 3t
S Az Aushd Feirte A= 3-4,

3-7, 3-8, 3-9, 3—12, 3—-1, 3-6 4 3-20]
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<Table 6> Link table in a layout of bridge during hauling the net

1 2 3 4 5 6 7 8 9 10 11 12
1 - 0.59 5.31 0.00 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.59
2 - - 3.54 0.89 0.30 1.48 0.89 177 1.18 0.00 0.00 0.00
' ’ ' ' ’ (1.48) ' (0.89) ' '
3 - - - 93.839  2.07 5.02 1151 10.33  8.27 0.59 0.00 7.97
4 - - - - 0.59 1.48 2.36 2.66 0.59 1.18 0.00 2.36
5 - - - - - 0.30 0.30 0.00 0.30 0.00 0.00 0.89
1.77
6 - - - - - - . . . . .
0.89 (0.59) 0.59 0.30 0.00 1.18
0.30 1.18
7 - - - - - - - 1.48 . .
0-59 (0.89) 0.00 (0.89)
0.30
8 - - - - - - - - 2.95 (11.51) 0.00 0.59
9 - - - - - - - - - 0.30 0.00 0.59
0.00
10 - - - - - - - - - - 0.00 (4.43)
11 - - - - - - - - - - - 0.00
12 - - - - - - - - - - - -
() denote link table of skipper
I, ARG olFESE 93.8938], 11.513], w 717) wiAe] @ 7|xAEE AY] st &
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Aelskd ofgiel 2t oy &3l
Z5-oll= GPS plotter, telwAl(VHF, MF/HF)
& microphone 9% 9 ZERSIY], Fde] A
Lol ZeFAY, GPS plotter % Aft
window, o§e] Zd-¢-oli= eI, o Al
7] = GPS plotter w=$2 22 #A7F AT
et &l o= GPS plotter, Al

4z 9t A1E microphone 91X, F1de]

AgolsE AExA, the)wAE microphone ¢
2 9 GPS plotter, o1 A%l GPS

plotter, oJGAAI7] W ofFEA]7] Fo= 7S
A7 A3, EENLR A= GPS plotter,
A&z 9@ ofFERxy] 92 242 @AV 9

aalAkel 7

A% st & 4 gl GARAe Ashe A
Belol W BAY An 2EE ndd 297t
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