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Motion and Time Study of Fishing Operation

Junji Kawasaki! 7, Shin-ya Shimokawa'!, Kuniharu Okuda'

Abstract : This study examines the mechanical and time period aspects of fishing operations. To
establish the technical guideline to evaluate the work load and its environmental factor under the
fishing operation,previous paper clarified the characteristics of working environments of fishing boat.
In consideration of these results,this paper examined the methods of motion and time study of fishing

operation.

The results of this study include development of methods of measurement and analysis of fishing
operations,which are carried out with work line , and defining the processes with time passes. It could be
understood to have the feature at the time required in each processes by analyzing the time to work in
detail. In addition, it was considered to cause the time change by the fishing operations aspects, such as
the fishing boat, fishing gears, and fishing operation itself.
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Fig. 1. Picture corner changing rate according to focal
length.

F@), FMRHLETOMEIFERTES (F— FOQ), DKE

K UFig 2 D714 A7V A L TOWBEIZET 5Bl E F
M52 LT, WEPVELRGTE CORBELHEH 2T
ORMEEZB L BT, i EDH x5BT ORED
R TGRS o WARFAR R TORFTEEDOE D 5 B)
E%, BRYITC3UTTHREME L L CIHET 272012, 2H
Db 2 5 CR—EEEREA IR L, 8T — & (LT
WZEAANEND LHRET HLENDH L. E-TC, 2HD
CCDH A ZIZ X D Mg & AT, EHET— 51, Zheh
HATTETH %l U CRMEERC L) RY (4D
) LY, EFF S ALY 1 /30 E Y Cmifg ki
B =R AN EFALa—FII) At Lk
L7zo MFEABE T2 2 &% HIIS, KERFERGHE
FRRIEHD b O — VEEEE I RICT — 5 IEE T 727
PO — VERSERZ ISR ORI DT, G, V1 v T HEAE
R OVEERR LA, AREn e ABDSEHE SN,
oA X OSHAR L OfESEICEB A b %5, v ABRLE
BELNE, FAFEMTOMIFEEL R E LizT— 1L
£, HATEISEBEEHCCHEBLZ, Thbb, MEM
EFRCOBELEL LT LTI AT 1E, &
Cl00m oMk ThHL, EfEZzhEho ba—vw 4 v F
LHICHELZZ2HDCCDA AT ThHb,

12.0
The position of the entire body
can be confirmed.
8.0
E
&
g The movement of the entire body
(a4
= can be confirmed.
g
N
—
]
T
3.2
The movement of parts of the
body can be confirmed.

Fig. 2. Range of capturing an image to see subject in
personal computer screen (17 inches) .



WO W R & L 72BhE - RefiFge 235

E{RAEAT
FARFEERIZ L DB O NIRRT — 5 2 EHAATIR— B
58V 2 VIZID AR, MO — VRSB L, 5
HOBIE % R ZAZBHGIENT 21T 5 720 BEHUROMY AA, T
ORI IZ,  (BR) 94 77 1) =2 X 2 W{EFEHNT > AT A
(Carrotin) J OHI{EFMT Y 7 + 7 =7 (Move-tr32/2D,
Move-tr32/3D) % 7z WY AT ARV 7 vy =7
T, 2607 AT B O HERE % 5225 O {15 R
WZEIEL, 2HAM2 0 Lz (2ke7r—7%) o6&
S AHZ EIZED, 3RITTOMEREEZ KD S,
WHESENT 2179 FNHE LC, LT3R CTh 2 BiE
D 2 F0 6 OWR A 78 3 IZHY A,
AT ClE, & RICBVWTH Y T ¥ 75 4 5 1/30
W, F WM OMIFEEHLY AATZ, HLY A AR AIZXS
& (=7 v ) EREEL, BERORE»r LT ETSY —
Ty NEBEL, ¥—7 v bOERYT— 5 ZVERT b,
=y NOFEFEICBWTIE, 1) Wi ETHREELD
WAL S DO TH L, 2) VEEEDOLEBRVEEMEIZL
LU CHMEE R CHERT A2 EAMERD, 3) M EEIC
O RBEIRLEGOB X 2 RTINS, &ML
G B LA, SO CIIEEZ DNV X
NE Y=y MO EIT-> 720

LT 7 5 72

T—2INEFHE

ERIREONEE

b O VRS, WA, SRR L v ) —EHOEE
IZ& o TATDN S DS, HA L TIT 7 ) SAEEDRE S % 4747
T572012, FFIEMEE 12T, He 1L TRICSHEL
2o ThbLIEME, Oro—LY g v F FTAhSTY
Py FRFIEETORAPI=TIIMEY 4 v F 26D
Ty e NTB@ 4 v F S 3y FEHERICHEETO5%
B2y FeBETETHER (V1 v T+AN) @F v 5 —
RYDVIDOGCT v 7% 8T Y ZIZENT 5@F v & — )
YAV INEA) T oA OU—T = E TESOHENY
AX =L T —=TOkERY by T u—7 5 ZFEE D
@FEVTA Y — LT =T O LI QETTA VY —%
F v —KR=FhroOBHET7 A4 Y —Il#EKEOT — 7%
F VI —=R=FDry—A V7 Fr— 2 |HEDL y ¥ —
R=FAryNX=2HNFT@r Yy TO=F—DF VT A v
N—%5l& L5, oFN2THE, B Oy 77—
T=DY Y TANyIS=%F|E LIFH5@DF v F—KR—F2R

FyN—=%PFLQOBEPTAY—%F v ¥ —K=FhrbD
BAETA4 Y=ol T@7—-7T%4+ v 5 —K=FD
b —A T F =N TEETTA VY- T—T %
WO A Y — T —TOEELE A v Ty oA F Tl

ENGE T ANV SV NI & N <3 DIV N oY) S
®GCG7vr& by 7u—7—NIFEHLEHQ M —

T4 YFRTANDTAY—, WOLEMFFEEZ WO
Iy NLYFIZT v I EPTAIZOU—-TE2ELWDIT Yy b
IR (ArE=7) CHWR LT v F o077 v 7 28
J5, OFIITIETH S, SEELRIZBIT2EENER
TEEBIEIC OV, Tablel (a) KUY (b) ISR TEHEME
T CUREEYSE R, PRI O 4 HEIZOW
T, FREBRTHRE LVIRT — % 2 EICHEZ T2 -
7oo FERIIBWT, “EFRIEFENTOWTIIER, 45, B
B 3FEFIFF SN, VSRR R AT IREE
ZALDIRI R LR R O OB & A5, F 72 R Tk
FHER, By % EOBERRSHS & 7o 72,

Table 1. Mechanism of fishing operation.

(a) Casting net

Working  Motion Work Physical Work
lines element posture exertion operation
@ Transport Half bent Whole body Pull, Release
® Connect bend —Stand Arm Hang
©)] Transport Stand Whole body Pull , Release
@ Transport Half bent Whole body  Transport loaded
@ Connect Half bent Arm Hang
@ Transport Stand Whole body  Transport loaded
@ Transport Stand Whole body  Transport loaded
Release Stand Arm—Whole body Lift , Release
@ Connect Stand Arm Lift , Release
Connect Stand—bend Arm Lift , Release
(@) Release Stand Arm Release
@ Hold Stand  Arm—Whole body Pull

(b)Raising net

Working  Motion Work Physical Work
lines element posture exertion operation
O] Hold Stand Arm—Whole body Pull
@ Connect Stand Arm Release
® Release Stand Arm—Whole body Lift , Transport
@ Release  Stand—bend Arm Lift , Release
® Connect Stand Arm—Whole body Lift , Release
® Transport Stand Whole body Transport loaded
@ Release Half bent Arm Lift , Release
Transport bend—Stand Whole body Transport loaded
©)] Transport Half bent Whole body Pull
Connect Half bent Arm Lift , Rolls
(@) Connect  bend—Stand Arm—Whole body Hang, push
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Fig. 3. Work and operation time.

Table 2. Mechanism of each working lines.

(a) Casting net

Wgrklng Work beginning End of work
lines

@ Grip the cod end Release the cod end
@ Grip the hook Release the hook
® Rolling up the winch Release the hook
@ Hanging hook and grip the cod end |Release the hook and cod end
® Grip the G hook Connecting to eight type ring
@ Grip the otter-board pendent Release the otter-board pendent
@ Grip the joint Draw the joint to the top roller side
Draw the joint Release the joint
@ Release the joint Connecting to sub-wire and release
Release the joint Connecting to towing chain and release
@ Grip the otter—-board stopper Release the otter—board stopper
@ Grip the tongue stopper Release the tongue stopper

(b) Raising net

Working

. End of work
lines

Work beginning

Grip the tongue stopper
Grip the otter—board stopper
Grip the joining wire

Release the tongue stopper
Hanging the otter—-board stopper
Releasse from sub-wire

Grip the warp Release from towing chain

Grip the joining wire and warp Connection the joining wire and warp
Connection the joining wire and warp |Release the joint

Grip the G hook Release from eight type ring
Grip the G hook Drawing the G hook

Grip the net Release the net

Grip the roap Release the rope

Grip the hook Release the hook
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Fig. 5. Speed of motion for each motion elements.
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