


PETE 2 EIN IR Se AT 52 (REPORT OF PARI)
Fa4% H4E (Vol.44, No.4), 20054 12 H (December 2005)

= & (CONTENTS)

L /3 557 5 AR O TR R MR % 7 1 D HREEE I 5 T
............... SERRSCRA « LARAS - I < IS - KRR e
(Construction of Teleoperation Systemwith Bilateral Control for Underwater Construction Machine

Taketsugu HIRABAYASIII, Takashi YAMAMOTO, Hireshi SAKAI, Hideo KATOH, Hiroshi YOKOD



EE PR T s
5 44 25 4 B(2005.12)

—_— —

NATTITNVEBIERE AW R K P EEER S X5 A0
M 5T

FAXR « WA - BHFE - MBEE T R E v

= B

BEBERTE ORI TIMEER D LD, FOEEP AR - 20, 38 - #iE, b2
WIEREEFRLED T, TOEIEAPTTOMEEL L4, BEIAYEELBALZD AR
WHELTWD., Z0DKhEEE - BEETHERNIITI D LA TEARFORINEANN S,
BWIE, BLTOBERBRMERFCOWTE, ZTLLTTIVIATERROLEFETEL ONEE R
PATHNTEY, HIEKEERRBCB O TERAEENTVWAELDLHEETS. LirL, KET
AT OKE L I FEARH Y, FEERROBERREOTEEIZEA SR SATHARY,
IR, KPP TR PEBEEDNHIZIEAROEILC LV NS ORBREMTH DA Y ok
RETIZHD0, FROMABES TRVWHLTHS.

FICAMETE, BREHTEABLARVIRE T L ERBIENTREKPMADA ¥ 7 =4
AELT, FEREPORONIERBRTAVINE AL T TFINBERC LV FL L —F
TA- Ry /T AERREFELREL, APy 7R L3RR LIELEH RT3 L
L Oz, EAMRESR, WEEREREC, Tk 16 FEICEH TRE BT 2 EMRmE
BR&EATY, FOMIEESE TEINC OV TRFET 7=,

ZORBOFRR, BEFOBEBRIECR VO TR S+ 7Toms8em, M LA L 25.6m*h TH
0, EARLAERT O T FEEBISEOEIHE, MIEDEZA LTV ERBELENE o,
CORBEBES AT ATE, EEPCELCABICLVERTERE2E LRV L 5 RSB N
ThAR L —FEEREF BTN TE, SN0 EH Th o B EBRICHE S 2o ik
lRiRfEZEBTCER VLS,

F—D— RS TF A, Kby Ry, EEERE

* B g s
wk LR ITAT S EAME A (A TRkl )
ek HIEHEITAI R ER
wkdx HIET A E
=xwr fig T - HIAHEEH R &
T239-0826 AMTRMI—1—1 MSrITEE A MRS AU sE T
A 0 046-844-5062 Fax : 046-844-0575 e-mail : hirabayashi@pari.go.ip



REPORT OF THE PORT AND
AIRPORT RESEARCH INSTITUTE
Vol.44,No.4 (DEC.2005)

Construction of Teleoperation System
with Bilateral Control for Underwater Construction Machine

Taketsugu HIRABAYASHI*
Takashi YAMAMOTO **
Hiroshi SAKAT #**

Hideo KATOH ****
Hiroshi YOKOI ##*#%

Synopsis

Mechanization of diving operations is necessary for safer and, more efficient underwater
construction works in port areas. Teleoperated underwater construction machines are at present
under developing. The detection system as well as the operation one is required for these
machines. One of the problems to be solved is that the conventional TV camera system is useless
in water because of turbidity. Haptic information is introduced to help controlling construction
machines substituting for visual information.

In 2003, the experiment was carried out of leveling unknown gravel terrain to a certain height
using a land model of the teleoperated backhoe. In 2004, we examined the ability of the machine
experimentally on a real sea area. Experimental results show that accuracy of leveling are
+17cmdBem in situ, and the construction efficiency of the system is 25.6 ni/h .

It is proved that the concept of authors’ proposed system is enough effective for the operation
in such turbid water as the visual information is not available, and it has sufficient performance
for actual construction works.
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