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The Construction of New Automatic Trawling System
on Fisheries Training Ship ”KOYO MARU” (2,300 GT size)
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Jyunji Kawasaki', Sinya Shimokawa', Tadashi Kamano?,
Kiyoharu Tabuchi® and Hiromi Kinoshita’

Abstract . The fisheries industry profitability is declining, due to diminishing resources, increasing im-
ports, fish prices remaining low and fuel oil prices increasing. With the objectives to promote a stable sup-
ply of sea-food products now and into the future, the Fisheries Agency of Japan has established a commit-
tee to review the structural reforms of fishing vessels and fisheries for the purpose of implementing com-
prehensive programs to improve the industry profitability, to grow succes-sors and to nurture interna-
tionally competitive opera-tions. One of their targets is to modify fishery by using fishing vessels with
energy-, labor- and power-saving operations with reduced costs.

In view of such objectives, and with the next gener-ation of training ships, the KOYO MARU is to be
newly constructed, The National Fisheries University reviewed a system to save energy, labor and power
requirements for trawler operations, and has developed an unconven-tional and automatic Self-Trawl &
Navigation System (STNS).

Examinations of the STNS operation carried out to be adjustments for control of net-trawling models
and para-meters determination. Trawl Net in Surface, Middle, Bottom and Deep-sea Bottom operated in
the East China Sea and measured 3 D objects recognition of otter-board, trawl net and the other necessary
information for system control. This report provides a review of STNS as well as the characteristics of
trawl net and its equipments by the experiments.

Key words : Fisheries training ship. Self-Trawl & Navigation System. Fishery by using fishing vessels.
Energy-, labour- and power-saving operations. Self Management.
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Fig. 2 . The composition chart of STN system.
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Fig. 3 . The summary of the casting net control.
Notes : Cast net control operation
------- : Non-control

Model of ship motion

Fx
==
Model of net motion | ,
Ship propulsion [Fx,Fy,Fn]

Warp length [Lr,Ls]
Warp tension [Tp,Ts]

Model of otter board motio?‘[

Fig. 5. The concept of net control system.
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Fig. 6 . The simulation model of three-dimensional
movement. (Mid-water trawl)
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Table | Estimated parameters of the various trawls in the design stage.

Warp length Towing  Spread of trawl-doors Width of net Height of net Warp tention
(m) speed (m) (m) (m) (ton)
4.5 110.0 60.0 27.5 174
Surface Trawl 350 5.0 120.0 60.0 22.5 21.0
5.5 128.0 62.5 17.5 249
. 4.5 72.0 23.0 30.8 13.8
hd?i:gﬁer 300 5.0 72.0 26.0 29.2 16.6
5.5 72.0 272 28.4 20.1
3.0 59.0 20.1 6.6 8.6
Bottom Trawl 300 3.5 60.0 21.0 6.3 10.4
4.0 60.0 21.0 6.0 13.3
2.0 51.0 18.0 3.8 4.7
sziiiizwl 2500 2.5 57.0 18.9 5.6 6.5
3.0 61.0 19.2 7.4 8.4

Table 2 Various trawls parameters in experimental operations.

Date / Towing speed Warp length Headrope depth Trawl-doors depth Spread of trawl-doors Width of net Height of net Warp tention
Tipe of Net (kt) (m) (m) (m) (m) (m) (m) (ton)
2007/8/25 35 400 0.0 - 113.0 - - 16.0
_(Surface Trawl) 4.0 400 0.0 - 119.4 51.0 40.1 16.6
35 400 0.0 325 112.8 - 49.7 153
35 400 0.0 383 1112 - 57.1 15.4
2007/8/26 4.0 400 0.0 22.1 114.7 - 423 17.6
(Surface Trawl) 4.0 400 0.0 28.2 113.8 - 492 16.3
4.0 400 0.0 212 115.8 - 378 17.9
4.0 500 0.0 28.8 125.3 - 40.0 21.9
4.0 900 3313 350.0 1274 - 31.6 14.3
4.5 900 305.8 328.3 130.0 30.8 31.6 14.7
2007/8/20 4.5 900 315.1 331.2 1284 - 314 15.5
(Mid-water 4.5 1150 313.1 3313 1347 - 29.2 19.8
Trawl) 5.0 900 305.2 3226 1294 30.9 316 15.5
5.0 1000 422.1 436.9 128.2 30.5 311 15.5
5.0 1100 - 454.7 1215 29.6 311 13.8
3.5 450 242.5 265.7 123.4 - 323 10.8
2007/8/21 3.5 550 161.6 179.0 1244 - 313 16.7
(Mid-water 4.3 800 2753 293.6 1285 30.4 318 14.4
Trawl) 4.5 1000 2752 294.5 133.8 317 30.1 18.2
4.5 1000 3624 378.3 131.0 313 31.8 14.9
2007/8/22 4.0 500 178.2 239.6 118.6 29.1 322 135
(Mid-water 4.0 500 158.2 1752 112.3 29.8 314 15.6
Trawl) 4.5 400 99.6 114.7 1145 - 292 15.7
4.5 500 132.7 145.1 1175 31.1 16.2
4.0 450 115.0 119.2 87.8 249 57 12.1
2007/8/23 4.0 450 115.8 118.5 95.7 25.1 5.6 11.4
(Bottom Trawl) 4.0 450 116.9 119.9 92.7 - 5.6 12.8
35 450 118.7 1217 904 57 12.8
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Photo. 3 . Caught by the trawl in the depth 1000m.



246 B, NH, AR, g, R,

BEBENODETFTIVY T

T A ER LEREE2ER, 422 BN 4N
b2 BHL, BEEE~DEF VY y 7T LTEESLE
BEHERTHL I L0 0, EEORRLIEY, T80
HLEMBEL 2B LT, BEBRREOTR, &
ELOE L BINAEORBICEHTES D LEZ LN
%,

HENE

FARE, MBI b FAT O & A5 L o4 iR R A T
By, TKEHEORELE)EER, tLTodPoar
LTI EBRL WA BT - PO — VT X T 4
(STNZAT L) IZ2WTH, KER, WEBIHIL
BNTHILIE T, #F - BE - IRICKRE LR E
HiIFpL eI, SbuAEAN - AN CHERSE
BZEIZE T, 200~300 k Y OBAMCBIATE, HWAR
WEDA )R- ayELTDEFNY vy TERDBI LR
HAEL WA,
FAROEEICY /2o T, £ DFADOTIHE, JWHh
2ol WIS, SLOTHE, JTEEERVLZVKE
P, KERFRBEGREDS 2 EL BHLBL TS,
®EIC, STNYATAOERICIRAWZEwiz=F
'Y (), IBHETE ), B 2»79*F71L2Ua
B A4 TVa—voy s DELEDF LI
i, ERTHOTOVAFLAREBICERO IR % Wiz 72
Ve, E7o, BB, WA TEIRL LCoMMEERT]S
WE 720, TROAVWEZWEZEETE B RUEE
WEEA — o — &4, AREERSN,» SR MR T ECca Yy
TNy R LTIRDVEEw () BEKEY AT
LB L, BOLVRCERHBL L5,

y=IFY,

X ™

1) KTHE  GES) LB E & o NENEKRICOWT
(I) . bE—-VARICBIT 2 REEEE 7 — T8RO
FEEt  BURRIE, dLHOKEZERR, Vol.22(1), 67-72, 1971.

2) KTHE A ER L BE L ONFHBHRICONT
(I). PaE—-VBEBY 2R EERE Y- TEDD
B BEEBLUCRERESOTM, tAKkERRER,
Vol.23(2), 102-126, 1972

3) BRI L, RTHE MERA, BB 4, TE
a, RERAT | IR OB B T 2 ERRETE —

9)

10)

11)

12)

13)

14)

15)

U, HHE, KT

I. 3ITREUKEURRABEANIC BT A EEHE OBE,
bRk EERESR, Vol.25(2), 128-137, 1974.
NBFIES, KTHE WESA BF £iEHo
BRI B T 5 RIS — 1. MARARELE 7 vIC
LA2EBBERSOBE, BRMEFEAHRE, %525,
119-124, 1974.

NEFRIES, KTHE  SEBARETF VI L B4
EHLBE L OBRIIoWT, BRESEEHTE
#54%, 93-98, 1976.

BEoOEEZ, JIEFEE | ERERIC L2 EROMH
HEIZDWT~. Roll. B X UFPitch. 0 B Hi 4%
%, HARUEFAIRIE, $£56%, 77-89, 1976
BOEEZ, IEFEE | ERERIC X 2RO
PEIZ DWW T~ V. HeaveB & UHIXHE & © O Bk e
B, HAMWEFEWmICE, 8565, 91-100, 1976.
BOEHEZ, JISFEE @ EMERIC L 20T
FEIZOWT— V. BRI A~ FVoFR, B
WO, #5745, 101-105, 1977

BoEEZ, BREE | EARERIC X 2EROTH
P DWT— V. B - BRSO BRESE, HAM
BFAFOUE, 55615, 129-135, 1979.

BEOBEEZ, NEFRE | EMERIC L 2 B0
HCDWT . MEOMEIC £ 2 EEEHE, B
KFBFERWOCE, $705, 127-132, 1984,
AWK, W OEEE, IREFEAIE, KTEAE, W %,
AL, IR IR ASEHEEAICER L
B EBhEERERIEE, LRSI A AKE TH# &2
EEHIEATOCE, 161-164, 2003

AW %, RTEAE, AUEE—, SRt s
PO - VRSB M EBBRENEE, WEKE
Iyy=7Yy vy, FI6EL A5, 23-31, 2004
B %, IEEE, KToAE, RR—K, AlE—,
AEMEG, THEEED, SRS EEEREETELIC
ERLLZFLVIO-VY AT LA, KELSE, 42,
29-38, 2005

WS ATEGE OKERATR L v & — | ATBOE AR
ERATE Y v ¥ —BEERER o, EeE
KEZLYY =T, PHITHE 2 A5, 16-36, 20
05

AR . A A - P rO— VAT A,
FARELY =T v, FRHITE3 BE, 47-49,
2005,



