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Design method of surgical robot using surgical workspace reproduction
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WFFER R OMEEE (FE3) : To assist the design of a surgical robot that is user—friendly
in terms of surgeon’ s operation, we propose and construct a system that considers the
operation manner of surgeon during the design phase of the robot.We mainly addressed the
development and evaluation of the surgical workspace simulator in this project.
Especially, we studied (1) construction of surgical workspace simulator, (2) verification
of mechanism of a surgical robot based on the operation manner of surgeon, (3) evaluation
of operability and trajectory by surgeon.

AR R
(BAEHAT - 1)
[ERESE GiEEREEY & @t
201 04 1, 800, 000 540, 000 2, 340, 000
201 14 1, 300, 000 390, 000 1, 690, 000
FHE
R
R
%t 3, 100, 000 930, 000 4,030, 000

FRIE498F - e O hk
FoU—F:ERDRY b, IR, B, FHEFRY AL

1. WFERRAA SO = \ZEBAFAE T D IEH] & IRIRIE ~ DX IE AN

RERPIOERIUCHIT T, Ry MY
WAPEAINTETWD, TO—fHIE LTda
Vinci® Surgical System (Intuitive Surgical,
Inc.) B35, BHFTK 120 5 E KRB S
LTEY, BARIZBWTHEIEE D 5
NTW5, ZOFWNZERR Yy ML, EER
T EICEAT HRIROEL DR, a2 &

RKEndZEnn, TEITRTXTOF
WX TE B e Ay N ORI IEARA
BETHDH, ZOH, —DOOER T LIZ#EE
SHLEFREZEe Ry FEHEBELTN Z
ENRMEELD, L, FNENOER Z
EICHEDETEFINXER AR > N OGRS
ZHED TV REHEEE - FESHMII SN T



W2 WONBURTH D, FifiZErn Ry b &
BB N . BRIR~ & RIS A LT <
72O, BRSNS AER 248 L7
FEREDOFXFE RO HAL, EDT=DIZiE, iz
72T TiE < R L 72 BRSSO R E
SINBMEERARERZEMED, ERAE
% [RIRFIZ 2 DRE M RRGE S 2 FIEDS M AR
AR T D, HHARELZEE LIREEI T
XEu Ry OB, BILOZEORHONT;
OB SN LEELHFETH D,

2. #FFEDOHW

Ry FEAWEFHLWVERTIE TR
MNE D ZZEARE FHEME 2179 2 &1
725728, ERIOFHEMES ., BRATO K
AR DORFEIC LB EEET — 2 21552 &
NHREETHST-, 2 CAFRETIZ. ZE
THRELED TEX B I 2 L—F (IFE
PEBTHVI 2 L—F Edeo%Eh & B
THYVIab—F) EEYOBIEATI AT
LEE L, RO NT-H722 2 2h R A
ToHuRy hOBHBE, BEERIET 5 VA
T ARG e b ONZ BAENE O FEAT 5 4 O e 37
EENEFH LRy NEHBE - HEORKR
Ak - B A B E LT, EWOBIEANTIHER
LV ab—XEREL, BRENICEROT
He7 — 2 SCERAER OFHm A FREE L, D
e Ry MBI E ARE L T 5 5 AR & %
HT 5,

3. WFED ik
FifiZEa RNy b OBEMNEZ T 5 72
Wiz, IEMEERTI I 2L —vary
AT LNERBEL, TREFALT, ERICHER
ERBRZ 1T > TH BV, OO R Y b
OFEHE, BIEDIEREM: /2 & 250l L 72, BIK
MIZiX,. PR TR oOR O LEGEEICE T
HEHNTEMEICE B L, $H2tgic#hig, 5l
THSEMEICH LT, FINXER Ry bk
Ui O N R I DIGA1, BEICG 2 D5
ZRREE LT,

4. WFERRE

(1) fHZEfIHHy I 2L — g L ORESE
BELEFEEZFERL L DT, F
Wit G DR D S 72 %68, PRI X
> TR DEEREM, WHEZBET 2 Fi X
TRy NOBESCH B ERKEZTEICH
ETHULENRSD, MA T, REITIHTZERH
NIRRT DRy O H R ECK
WERIET DY AT L8 LT, #EMICES
BEE OFMALE L 725, 2T, KRIZ
RT3 OOEE TR T D AT A E LTI
ZEEHR I 2L —a VAT LB
L7z (Fig. 1, Fig.2), HEE&EHIXINETO
iz T, B) E O DL TETND
72, AK7uaPxr MoCar b s

Master controller

Fig. 1 Overview of workspace reproducing Simulation

Reconfigurable slave manipulator

Operator view

/
Virtual forceps manipulator

Fig. 2 Simulated workspace and operator’ s view
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Virtual slave manipulator
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Fig.3 Experimental set wup to verify of the
configuration of the surgical robot
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Fig. 4 Experiment condition to evaluate
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Fig. 7 Distance d

Fig. 6 Operator’ s view
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Fig. 8 Trajectory of joint and needle tip (constant)
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Fig. 9 Trajectory of joint and needle tip (operation)



Fig. 10 Operation before suturing
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Fig. 11 Experimental result
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