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Design of Cylindrical Master Hand using Electrocutaneous Display

OHiroyuki KAJIMOTO (The University of Electro-Communications, JST PRESTO)

Abstract: Precise manual work is frequently required in remote and virtual environment, such as

tele-surgeries and VR training systems. Tactile feedback to the whole hand is one of the key elements to

achieve this goal, but most haptic 1/0 systems for hand could present haptic sensation only to the tip of the

fingers, due to the size limitation of the tactile display. We propose to use electrocutaneous display to

construct the whole hand tactile feedback system. The electrocutaneous display can be made very thin

while dense tactle presentation is possible
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Fig. 1 Image of cylindrical master hand using electrocutaneous

display.
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Fig. 2 Flexible electrode unit with 64 electrodes and 1 driver IC.
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Fig. 3 Cylindrical shape by connecting flexible electrode units.
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Fig. 4 Test environment with 24 units containing 1532 electrodes

7R AL TIE, FRHCH S D BRI 1 8
DHTHY, BEREBRICIL > TEEOREEIT- T
W5, 1 HORRKITEK 100us FEE DD 72D D
R 1 150ms FREE2 )05 Z L1725, 24U TlE 8Hz



BEDODY 7L yyal—heR5E0, EEIZITHK
T Ek A HI RS 5 7 &L S E R A E < RO TR
NILETH D,

3. W

AR TIHEEDOL L O T FEMBEKOMTE T + — F
Ny P RBT HAXN RIZONWTELELT, 1§
DN L > THIET 5 Z & &2RifRE LoMfER~ 2
oy R L, E5MET 4 A7 VA1 &2 B8
WIS TH N EZRET D FELZRE L, SHITH
REFR ThLERMET 4 AT VA MAER L, BRE)
Z s L7,

AT D B P TIEflE 2 o s o ZU3AT 2 > TUOVIZRNAS,
7 4V DR DA R Y & B AR O Tk <
EERGTHD, SRITERICMEESY T 4 R
T A Lo HERME A 2T = — A2 E L
VAN RELTCOMEREERHMET 5,

BE R
[1] CyberTouch

http://www.cyberglovesystems.com/products/c

yberglove-IIl/overview

[2] CyberGrasp

http://www.cyberglovesystems.com/products/c

ybergrasp/overview

[3] Bouzit M. Burdea G., Pepescu G., Boian R.,
“The Rutgers Master II -
Force-Feedback Glove,” Proc.
Trans. On
pp.256-263, 2002.

[4] Endo T., Kawasaki H., Mouri T., Ishigure Y.,
Shimomura H., Matsumura M., Koketsu K.:
Five-Fingered Haptic Interface Robot: HIRO

New Design
IEEE/ASME

Mechatronics, vol.7, no.2,

III, IEEE Trans. Haptics, vol.4, no.1, pp.14-27,

2011.
[5] Nakagawara S., Kajimoto H., Kawabuchi I.,
Kawakami N., Tachi S.: An encounter-type

multi-fingered master hand using circuitous

joints, Proc. ICRA2005, pp.2667-2672, 2005.
Vefg, &6 8% GelForce L BRI T 4 A7 L
A W TR AE RISES AT A, & a—
v A BT o — AR IEE, Vol.12, No.2,
pp.55-62, 2010.

Minamizawa K., Tojo K., Kajimoto H.,
Kawakami N. and Tachi S.: Haptic Interface
for Middle Phalanx Using Dual Motors, Proc.
EuroHaptics2006, pp. 235-240, 2006.

e R T 4 AT VAN & D FEE D
BHiE R, "—F ¥y LIV T VT 4 %2KRE,
34C-7, 2011.

Sato, K., Komeiji S., Kawakami N., Tachi S.:
Development of Grip-Type Master Hand
“MeisterGRIP”, Proc. ICRA 2009, pp. 3283-
3288, 2009.
Collins C. C,,
Electrical Image Projection,” IEEE Trans.
Man-Machine System, MMS-11, pp.65-71,
1970.

Tachi S., Tanie K., Komiyama K., Abe M.,

“Tactile Television: Mechanical

“Electrocutaneous Communication in a Guide
Dog Robot (MELDOG),” IEEE Trans.
Engineering, BME-32,
pp.461-469, 1985.

Biomedical no.7,
Kajimoto H.: Electro-tactile Display with
Real-time Impedance Feedback using Pulse
Width Modulation, IEEE Trans. on Haptics
(in print)

Johansson, R. S. & Vallbo, A. B.: Tactile
sensory coding in the glabrous skin of the
human hand, Trends in Neuroscience, vol.6,
pp.27-32, 1983.

BT L =0 AERLEL—
http://www.showacan.co.jp/products/index.ht
ml

AIST NESHET — 2 ~—2 91-92
http://riodb.ibase.aist.go.jp/dhbodydb/91-92/


http://www.cyberglovesystems.com/products/cyberglove-III/overview
http://www.cyberglovesystems.com/products/cyberglove-III/overview
http://www.cyberglovesystems.com/products/cybergrasp/overview
http://www.cyberglovesystems.com/products/cybergrasp/overview

4, MR~ BZNNU R

HEEHREA~OMBEIRTE VD BIRICH LTHETHA D LT 258G, ETEZLND2DIET 4 /L LRERTH
KI-BLKMET 4 AT LA B T LICEE DT 2L VW) FETHDL, LLERICZOFEEZRLIZEZA,
B OMITIC L 2WOBENE 7 4 LV ARIERPE LSEFE L, TORRIZLEALETEAIMT DN TERI D Z
L3 yinole (Fig. 5), Z ORIBIZEMIEHITMHEIENRZRWR D R TE RV, 28 LEME T Lic7 4 v
LRIERZ R THFMBBERNTIERVWEEZOND, SHICZOMRTIEARARTZ LIxTE 200 T, jl
BHRIERADO~ AZ AN RPBELE2>TLE D,

Fig. 5 Wrap-type electrocutaneous display hinders bending of the finger.
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