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Development of Master Slave System for Catheter Guide
- Development of Master with Force Sensor -
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Abstract: The development of the master-slave system for catheter guide is crucial nowadays in order to minimize a risk
of X-ray exposure to the surgeons during the interventional radiology operation. For the purpose of the operation using
this system, detecting the reaction force obtained from the catheter is needed to perform the operation with high safety and
operability. In this paper, we developed the force sensor for the Master; consist of two-degree-of-freedom, easy to operate,
and it can perform catheterization with an operability with a sense of reality. In this system, the linear force display will
use the collet chuck, while rotational force display will used motor control. Here, we did an evaluation experiment of force
sensor, and the results present the performance of the force sensor of the master-slave.

Key Words: Master-slave system, Catheter, Collet chuck

1. i

TR B ES - TEORER O AN ZmIZ LY,

AR EAVEL T 038 72 AL & LTS STz, RR R
LB FATD 1 > TH S Interventional Radiology(IVR) & 1%, X
BB, MEEEG, BEES, F72E CT HERAaR
5, BT =T AR EAWTIRBRICHK 2R 5 5k
THDHO. IVR FHAEITHIBEIC, MEFZT O X MRE# % 5
157 % % Digital Subtraction Angiography(DSA : 8% i % 3&
BB A AV CEREZIT A, NI X B S
DT, EREEE D XHERT 58N H L. 20D

YABAL =T VAT L&k RNT XML OEBEA#ERT D
FIERRD HNTNDHA. REFFRIE, IVR IZ X DERD
kS Wi O R A2 MR 2 7218, R X D EH R
Db LB E RS TN T —T VFEBITZ DY AL AL
—T VAT LAORBEEBNE TS, FRC, EHEIGR R
RS DR E & FEBRIICIT o 2.

2. VRTLERK

Figl IRV AZ AL —T VAT LDV AT LR E R
T, RKAT LIS EMBORBEELITLTITY. AR
T AL, BEER A ERET D LT, IT—T LD
BEERSEANTS. Z LT, PCENMLTCAL—TD
E—X RIANIEFEMNNO L, BT —T V28D F2,
AL =TI I N IR BN T — T b o7z
AT 5. ZoBREEINZEZE, PCEANL TR
ZORBEME R & L THAIEN, ~AX ORI B
EL, BEBIINRZHBTEH0.

3. ERiHk

Tablel |ZELRAAR A R T, [ERI AN EHEERIET 5~ 2 &1
FER D FAf I 7‘673% TVENEL EREICHBLT D08
NHD., ZOEDITITLUTRERSIND.

@&W@@Ewﬁ@ Az 2 HREZAT 5

b) ERHIED & 2 B D T2 DI T FEARR DS Al e

c) /hEL - BRE

d) IVR FHPICHiE Ic8m 3 5 711389 2[N]@

e) ANDIETE DN EHRRIGE 1T 150[msec]®

Tablel The proposed specifications®®

Linear Rotational
Force/torque display to the doctor 2.0[N] 2.0 [mNm]
Force display speed 150 [msec]

Position control s Target PC
Force control sl Q’ TCP/P Q’

Position command
Motor driver
Position
signal Force detector Force display
mechanism signal

Force from catheter
n

o Slave Master |

Fig.1 Existing Master Slave system ©)
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Fig.2 New force sensor for master
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Fig.3 Chuck and Cover to display the force

EE AR REBITTF v v 7, BN—, R—Lhl, £
— 2O THEER S, FEHEFRARERTIEE—20Q, HH
O, HHEOQTHR SN TS, FyvyZoRMllczaan
Ly AERHGWDZ LT, NRETRBICRNEC 8 R
LA T—T N B BN ST L O R EEERITHY 2 &
NHREL 2% . R—LRALEE—FOIIINRN—%2F ¥ v 7
DR B 25[mm] DAL E F T 150[msec] AN THE I HE T
BB, ¥ 7 MUIATLITA ML E L, HEQIXHED
FHROHBEFRETH 5.
4-1 EE - BEARARRTE

MENE T —T VREBEHL TWDL L X, Ty
IBRBNTOVBIRRE L 72 v, LD Za WERIEN FIBE L 72 5.
BB 50O SRR, BEL T 0T — 7 LA M BE
WZHEEL, BT —T VAW -oT- & &, Fig.3 2R
HN—=WHR—NVRLEE—FIZL-TEBHL, TYrv /%
DD ETITY). ZOLEDIN—DOBBZREIZELST,
Iy by v 7 OkEOT I X 0 R O " EE
LD, EERFBONERRIE, BT —T VAR D
ol &, WHEOIERINTVWIE—XQ%HL, A
MERESTEDLETITY. BELIEDT—T VA2 MERE
MOEET L D RBEEITO &, BB - BT m & HICHE
BUENFIREL 72 5.
4-2 ALy FF vy iE

BT =T VPN MEREZ RS D fER AR ST D70
21X, BT — TV IMERECEZE LTBE, ERCIRRT D
HNEBEETZLERND L. FOED, F¥ v 7i2id 845E
DT VEY L e[deg] DT — &AL, Bl v T FELE
Fa®s., £/, Fyv 707 — 2L L, \—
OWMNZH T — %+ 5. Table2 (27”89 (a)~(d)?D 4 FlitH
DR EMBEDENRRDF X v 7 & —% i
THRUYEL 7=,

5. AR REOFFMEER
5-1 EEBEMBLIUAHE

EE G ARRREICB T DT v v 7 &A= D%
24T 9 72, Table2 IR (@)~ 4 FEEOF v v 7 &
IN—FBIEL, FET D EK LT,

Figd ICEBRITELZRT. ¥ 7 FOEGIT 7 +— A7 —
CEREL, BIA—OWHINGE, RO OTMETDY
Y7 MZmbd hEEnEnGHl L=, JIE L 2 >2OfE
DFEERREINTZHRKRO I E L, RITEERIZ ()~ (d) TH
10 & L7z,

52 ERERBLUBER

Figh 2R TEBEOERD@) - )LV, LV KREARIRE
FERETH72DI2E, TOEVIEETREVIRRENW &%
R L. LL, TVHVIENRKRELAAVTEELE, v
¥ 7 NEERTLIEENNSL DD, TOZLEBE
LTI VEIVIEEZRET HLENDS.

LIFE2015 20154F9 H 7 H—9 H f&h CUNEEFERT)

Operation part

Vice Digital
force gaug

Fig.4 Experimental methodology

Table2 Combination of cover and chuck
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Fig.5 Experimental result
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