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Development of New Controller for Robotic Forceps Based on Ergonomic Studies
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Endoscopic surgery is highly regarded as a minimally invasive type of surgery.  Toshiba has been developing robotic forceps as a
functionally enhanced apparatus for laparoscopic surgery. To increase the usability of the master grip (controller) of robotic forceps,
iterative design processes based on ergonomic studies were applied to its development. User requirements for robotic forceps were
captured by motion analysis of video recordings made of experimental operations using existing robotic forceps. Based on these
user requirements, the usability concept for a new controller was established and a preliminary prototype was developed equipped with
three separate operational devices to control the gripper of the forceps.

The acceptability of the usability concept of the prototype was verified through user testing.

Moreover, by means of evaluations

iteratively carried out with users, small modifications were made to the prototype to further improve usability.

n FzhiE

REEOM R E LT, FRMBAEH ST 5,
WHEE T Tl &3, BEECREICHMEEZIEAL, 5 F
ARG T ENTMGE BB SM TR EDRAEZ VT
FM 2720 T, AL TiE, FMA2/N ik
FEPRENZERERBT NG, —, kDT
IR FHECTH -TH, WHEE T Pl %2 ZaeICE T %
DI DI == I b T ORREN: &
BAEE O BB T RO 5B O &% KoL
hoTWh,

LTI, NHET PN TMEALLT, ~fllv 2%
AL =722l —% (LLF, g Ry b7 L 5tak) o Fls
7o Tw Y, MBORIERTIE, £ROERMIC X% BE
PR in vivo F2BR % 8 UC Ry Ml o A7 R
ENT2—HT, BIEEICOVWTIRREBETRENODD A
WREEIN/, 22C, AWMLz 0 LB 2179
L cuRy Mt OB EER EER -7z,

EREEROR Y MET

ANZBAZE L7z v Ry b #ifF BRI R 2 & i,

36

38
(&HRD)

Lah

w O—) L&
£ (mEm)

SHFAE Ll

JUwIX
(BaEA)

BRIFEDE >

HHFSTimER
» (FUwIv)

B1. 0Ky MEF (EREERY) — —2 OB THl7-58uEt (7 1) v %)
DEDOFEE FFIZHIEITE 2,

Existing model of robotic forceps (having same motion as operator’s
hand)
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Design processes for new controller for robotic forceps
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Anatomical terminology for movement of joint in wrist and forearm
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Design ideas for new controller for robotic forceps
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Preliminary prototype (left) and modified prototype (right)
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