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Proposal of a Non-Contact Type Interface Using a Motion Sensor
For Endoscopic Robot

Ryoken MIY AZAKI*, Takahiro KANNO**, Gen ENDO**, Kenji KAWASHIMA**

In recent years, the number of endoscopic surgeries is increasing. One of the problems in endoscopic surgery is the disturbance
of endoscopic image due to the jiggling of the scopist's hand. Robotic endoscope holders have been developed to solve this
problem. In this work, a user interface is developed to improve the operability of a robotic holder system while keeping surgeons

and assistants clean. A non-contact type interface using a hand-tracking device is proposed so that the operator can intuitively

command the robot without touching anything. Experimental comparison with other endoscopic manipulation method is

conducted to confirm the effectiveness of the proposed system.
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Fig.1 Endoscopic robot
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Fig.3 Experimental results
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A 4-DOF Forceps Manipulator for Surgical Robot System
Takahiro KANNO®, Kenji KAWASHIMA™

A novel forceps manipulator for the surgical robot system IBIS is developed. The developed forceps has a
4-DOF mechanism inside the abdominal cavity so that pivoting motion around the entry point is reduced,
avoiding the interference with other manipulators, surgeons, or assistants. The 4-DOF motion is realized using
two flexible joints which are driven by push-pull wire of Ni-Ti hyper-elastic alloy, which make the mechanism
of the forceps simple and thus low-cost and reliable. Since the wire of the forceps are driven by compact
pneumatic cylinders, the manipulator is lightweight and achieves high power-to-weight ratio. Since it is
difficult to derive the inverse kinematics of the flexible 4-DOF forceps, a velocity-based control law without
the calculation of inverse kinematics is proposed. The experimental results show that the proposed methods

achieves the good position tracking performance.

Key Words : Surgical robot, Forceps manipulator, Flexible mechanism

1. [XIL®IC

WIS TFTIE, BEORFEIC 10mm FEEE O 7% B
JCE LB TR DY — LV EFRA LT
ITOARFITTH Y, FIRGOEIEA TN E WD F
R 5. LvLRnG, §OBEENEEL < ¥
BIRN - OEE R RN LB L ST .

AWFZEE T, FiSdEr R v b IBIS OB A 1T
S>TWAH Y, IBIS ITZEREREN 2855 2 & T,
BEIE—Z & V- da Vinci 272 & OBEFED Fifi o
Ry b EARTRIE R/ MUIZEI LT D, £z,
2B EE B Y TR 2 2 & T, s & Befih
LT EDME R TR -RD N E MR L, EAf
WCHRT 4 — RN 7T 52 LRAEEE 72> T
5.

%< OFfa R v MM, Fig. 1(@)D &L 9 12640 4
HEEE, ANIC2EBELND U 7 HEEZERL
TWDD, BRI OBRER A ERTCMLO 2 R > N T
T HEVSTIEE X T 5. — T, Fig. 1(b)
DEHRENAHHEEZFT 820U, K
SRy hOEEEZIIZ T IS OFLEE Rk
HZEMARETH D, AR TIE, FRBEHIZ Huv
TR 4 B RS2 BR L, S Jeii N E % il
Y2 FEERR L.

2. AN 4 BHEHF

AMEL7- 4 BHEER 11, Fig. 2177 Xk 9H1c2

E ORI B 72> TN D, %K x OFEREIIL B

* HURERNERR A AR LA SE T
(7101 - 0062 HUAELHS T H XA BRI 15 2-3-10)
(E-mail: kanno.bmc@tmd.ac.jp)

* Tokyo Medical and Dental University

4-DOF Base

// §_\\L2—DOF Base
N

(

4-DOF Forceps
¥

Insertion Point

<>o \—\

( 2-DOF Forceps

Abdomen Abdomen

(b) Surgical robot with
4-DOF forceps

(a) Conventional
surgical robot

Fig. 1 Concept of 4-DOF forceps manipulator

Fig. 2 Prototype of the forceps manipulator
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Fig. 3 Velocity-based position controller
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Fig. 4 Experimental results
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