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High Sensitive Initial Slip sensor using Pressure Conductive Rubber
-A Study about Detection Condition-

O Seiichi TESHIGAWARA(UEC), Satoru SHIMIZU(UEC), Aiguo MING,
Masatoshi ISHIKAWA(Tokyo Univ.), Makoto SHIMOJO(UEC)

Abstract: By the recent research, we found that the electrical resistance change occurs because of the shear defor-
mation of pressure conductive rubber. Therefore, we expect that can detect the object slippage by measuring the
electrical resistance change of pressure conductive rubber when the object slips on the rubber. In this paper, we
discuss the results of trial manufacture and of slip detection property testing of this sensor.
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Surface property is stainless steel.
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Surface property is cloth.
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The robot hand whose fingertip is covered with thin proximity sensor sheet
— Construction of control system that enables fast grasping motion —

*Hiroaki HASEGAWA (UEC), Kenjiro TADAKUMA (UEC),Aiguo MING (UEC),
Masatoshi ISHIKAWA (Univ. Tokyo), Makoto SHIMOJO (UEC)

Abstract— In this paper we present the robot hand control system based on proximity sensing. As back-
ground, because of occlusion, around several millimeters from grasping object it was difficult for the method
based on vision sensor to dctect relational position between grasping object and the fingers of robot hand.
Therefore, introduction of proximity sensor which senses the distance of the object is very effective. In order
to realize this concept, we integrated our proximity sensor sheet into three fingered robot hand. Then we
built its controller that maintains distance between the fingertip and grasping object.

Key Words: Robot hand, Proximity sensor, Sensor based control, Pre-touch
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OfH—& (BEKR) LHEE M EEKR) A/IESRCRK) T5&H (EEX)
Constitution Method of the Net Structure Proximity Sensor without Singular Point
*Kazuki TERADA (UEC), Kenjiro TADAKUMA (UEC),

Masatoshi ISHIKAWA(Univ.of Tokyo), Makoto SHIMOJO(UEC)

Abstract— This paper describes constitution method of the net structure proximity sensor without singular point. The
net structure proximity sensor can be attached to free-form surface and needs only six wires. The sensor can detect the
center position of current distribution and total current within 1ms. However, when mounting on general shape, it has
singular point problem. Therefore it was difficult to make full use of the characteristic. We have developed a net structure
proximity sensor without singular point and confirmed the effectiveness of the proposed sensor.

Key Words: Non-Singular Point,Proximity Sensor,Free-form surface
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High Sensitivity Slip Sensor Using Pressure Conductive Rubber

*Seiichi TESHIGAWARA (UEC), Satoru, SHIMIZU (UEC), Aiguo MING (UEC), Kenjiro
TADAKUMA (UEC), Ishikawa MASATOSHI (Univ. of Tokyo), Makoto SHIMOJO (UEC)

Abstract— Slip detecting tactile sensors are essential Lo achieve a human-like gripping motion with a
robot hand. In previous researches, we have proposed flexible, thin and lightweight slip sensor utilizing
characteristics of pressure conductive rubber. However, It was hard for this sensor to distinguish between the
object slip and the normal force change. Therefore, we consider the separative method using high frequency
elements generated by object slipping. In this paper, we design the information processing method and
developed the sensor detecting both contact and initial slip in high sensitivity and a simple composition.

Key Words: Tactile Sensor, Slip Detection, Pressure Conductive Rubber
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Development of Intelligent Robot Hand

-Achievement of Pick and Place-
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Yoshitomo MIZOGUCHI(UEC), O Takahiro TSUTSUMI(UEC), Hiroyuki HASEGAWA(UEC),

Aiguo MING(UEC),

Kenjiro TADAKUMA(UEC), Masatoshi ISHIKAWA(Tokyo.Univ), Makoto SHIMOJO(UEC)

Abstract— To achieve a skillful operation like the human being by robot hand, an fnteraction with the vision and the tactile
sense is indispensable. To consider the safe and certain grasping operation by the robot hand, we proposed use of proximity
sensor which can detect the several tens of millimeters from finger-tip surface and tactile sensor. And we call such a robot hand
an “ intelligent robot hand ” and develop this. This time, we propose the control method of internal force based on CoP(center
of pressure) tactile sensor for the achievement of grasping by three fingers and confirmed utility of the proposal method by the

experiments.

Key Words: Robot Hand , Tactile Sensor, Proximity Sensor

1. [FiR

FEFETORY bV RICBET 2HEDNBRATHED, T0O
BRI AMD X 5 AFEOmBEEZ T ERT 5T L
TH5. oRy bV Ric X 28ALEEOERICIE, |
¥ MBEEROL 2573 YARARTHS. BED
Ry MY RHEICBWTIE, BEEROEGICHAS
ERAVRAENMZLEAELTH -, TOHETIRY R
> R &S0 ME D T\ O JERHEE & ke DiE5R
HICBNW T, & 70— 3 VEOFENEEL LEERD
RETBEVIHEDPH >, AR IWEEEEWS
BEAPBEATEICLICED, ORy b FOIEEEER
RILTBCEBEZ . FLTHER -#ME - 1BOEE
Vo ltb U UEER L, HEMEBME TR~ LA
BMEL, BETEFEERTZORY "AVE, A5
bRy PNV ERBRELTVS.

FRFIC BT, 1T UTVzrFaRy AN ED

EEEOBBEAL, 1>FUTs v baRy AAYEERHD

T BAki9iz 2 X 7 L LT, Pick & Place DEHFAFEIC DN
TRREL, FRICK AR #TS.

2. fif - AEEESEVY
2.1 FESHEPMIBELMEC Y
2.1.1 HE

fr Bt Y SR ERR O ES A OALE R A
Y (LT CoP ¥ LR ZRA L. ALV
BREEEE T L ZOBEEET ¢ VL THRBAATEI B
B SR, HAOX LTV YITmE S NEmESHED
RLIEE, TOAORIERS C LHRS. RiREE
M OEE NS Tedic, 1B EE DT TORENFTRE
Thsd. Fleb VI ERICKRST 4 AR LWV BEHZE RS
LTHH Ry b &S EBEYWDORE FERZE YT
H5.

212 CoPtrHickBBYigH ‘

ESHIE TR T EERAROINCH LT HRRER
EB)ERT CLHHEEINTVS, CoP Y icERAm
DHEERULEEEOHIL ZDLEDHRT, EUHYIC
BRI ZEMA XS ORI %2 RI: L DH Figl TH5.

T SBEAMOBEINT Al o TRy AR
BENETLTWAZ LA TES. ZOHHADOET
ICEETACTET, BODTFH/IRHDTRETSH S LEX
5N%. SEITRD 2 DDEMHEEDHEREL UTEA
L, choBar U2 b OFREL Lic [4].

&1 AV > Vi )
%#2:%AV<C @)

TDEE Vay, ¢ 03@%’1&%&?%6.

R e o
3 -
ﬁi.‘. Lﬂ
LH : —
1 e
V e
Fig.1 iR SRR

22 Ry MREERECY
SRRV, T DL MEEEROX Y MR
Bz 2y MOEERERYE, 7487
Lo &% M) 7RI LIz DT, CoP 7
BRIIBWTEELABEE T ->TVS, HAOL LTI,
T4 U T Lo RFEERAEEE U IR e S
Lt Elicb Y EEICE L 5 REBESTEOHROME

[No. 09-4] Proceedings of the 2009 JSME Conference on Robotics and Mechatronics, Fukuoka, Japan, May 24-26, 2009

2A2-J04(1)

87



&, MEM e YL ORERERT S EAHES Y
Y Lixo T3,

23 ZI CoPlc kBt - AEEES L/ T ORR
AVFUYV bRy "NV FOERIELTE, £
TROME v Y & TR Y ARSI OEEL D © Eifl
TrRE—ELICBW AT 2 0EYEDNH B, COERD
St iR aRy MY FREATHELZTNE AL
V. SR ZFDOERICERELZRIT I CoP ¥ 2N
BREREE LK. BB, Fig2liimd L3I, CoP Y
FICEETLERRT Z OBOEH b ISR & I ORZ &
BHETEBRC LIt LDl OHERZNS.

Fig2 fil - SEEHES Y
T ZEF AR RT - RIFE OE = > DEEhicD
- WTHER T A RENDH S, 7T THRBICEAINEZHEL
7z CoP > AWV TIRIERBZTo 7z, BR%Z Fig3 I
Y. Ik O EEFLEEEZ EAIEH A ORI
ANFTNBET LHHERTES. LOLANSZEDLTEY
FMERBRATE 2mm) BETH D, ERILEDLSTHE

ﬁ/ﬁ&bfﬁ“‘é‘é‘éu&ﬁﬁﬁ%’éht
. R omEﬁ -xm
N T N J
e |
EW e @« 2 » % % 2 ¥ s v s
-;'m - ¥ = "’;i!! LA A ) l
5 = « 8 o -'.o - ' i
| R
[ TR ‘I’im‘!u B e 48 55
Fig.3 ZEFL. CoP fuBH F1iFE
3. 4AvFUYzrraRY MY FOHER

31 BEARY NAVE

SEA YTV ARy bNY REBRT A S5
F7A—LE LTI, 3AES EHEDRY Y REME
"HLUKE BRy PV RR XZ ATV RicEETh,
EAARUKEAMCZNEFN | BEREEZET5ERE
ToTWVW5,

AVTFU Iy FRRY MY RO2EB%E Figd IKn
T, 3 D0ELEM - AEEES Y EEETh, FE
IZiE Ry MREEEE U RERINTWS. VAT L
DEFG% Fig.s 1nd. #l#H 0S & U TIE ART-Linux %
BRA UHENL—7 tms %%;fﬁbflﬂ%

4‘&‘% :
’@'ﬂ 3.
ﬁ

% PR R
N
Figd £ V7V V2V bRy by RO¥ER

Fig5 Y A7 L2tk

32 #B%kEO8E

BRI EE T 2R T I3 RO EV RPR-
220(ROHM #8Y) Z8RFE L, f8fkic 1 RTFZERLUL.
1B/ OMAE Fig.6 IoRd. BRI CoP /Y3
FoFEL, BEBFEERTIERNS, AMRICT—
WEREOAEL Lk, 2B OBE Y L2 BisTRET
BZEBICTFOHEFZRER L. CoP rYICIImMENilC
#6(mm) DFLEFRIFIBINEE Uz, Fizb o IEmMIZE
EFRHDOAY Y 2 TH->TWA.

i

e

[

|
[E——
ey,
' ——

Fig.6 E@i%ﬂi

33 FERMERCTORME

FOTFRMCRET 2IABE L Y ORlfFRITo /e
(RS B aERRTFIIIBARMMRPR-220 L L, T0Ry b

N RERIEBEICEDET. 3x5OT MY ZAEREL
fz. BIREMTHZRETMEIERL, IMITEROZEE R
B2 L—2ZREVTT, H0280 AD R—RAH
LY £10(V) icBbR TRE Lie.

oY HEAOEWEX, TV MERETER LY
EREOEFHZEY LA VEETHREL, R74IWVETE
EHEHES itk Ty Yz RETBCcLe L T
DESFBRIC X, EOBMEE U TOBERHERT 3
T LMk, SEEfTbAEDh-> A EFL CoP YDk
EEAREL X 5.

Fig.7 FEIHAER v
SYE LTt o I DO TR Z T o 2. #ERA Figs,
Fig9 TH 5. I G, DT AT M L THEDEK
ZIEREE, L /2REH SEEV HBEOHAZRIE
Uz, £9Fig8 &b, U UEEREEHAE, 1 D0¥—2%
OB THS T LAMRETES. ChLABERTOR
HERRLIZEDTHSD. —AHFigIIimT LIk,

[No. 09-4] Proceedings of the 2009 JSME Conference on Robotics and Mechatronics, Fukuoka, Japan, May 24-26, 2009
2A2-J04(2)

88



