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A Method of Estimating Motion from Change of Tactile Images

Satoru EMURA* and Susumu TAcHI**

Tactile sensing has received an increasing amount of attention since 1980s, and some works for the detection
of a target shape through contact point sensing from tactile and proprioceptive information have been done.
However, all of them are based on the assumption that the target is static and rigid. In this paper, we derive
the relation between the motion of the target object and the changes of contact oval parameters, and analyze
the conditions for estimating the motion of the target object. On the numerical verification of regularity of this
relation for a target model, it is shown that the change of tactile images and the relative velocity on two sites
are enough for estimating the motion, compliance, and curvature of the target object. '

Key Words: contact oval, curvature, 6 DOF motion

1. Lo

FLrEOMICERYY D L -DICREERONEMEIZ
DHIEET B L HBBETH, bUORIEIAENIIE > TY
2YOBB I RBRPEE, TP TVELEI DR
HMETEL, 0Ky FOSFIZEWTYE, JHIZHIET 5#
fEE LTHE VR HEEA  BE MLy E2Lb0nT
&Y & DER SR R OTIR TR T A HEFEO I
EANTWNSL D234 5)

LaL, WERDORFEIZBWTD

(1) MNBEMIEEONIIHLT, ZOERIERTED

EEICTE,

(2) BFvy oBBEETIC, FRYIIBEL 2w,
SLAERY SNTBY, BEEETANRYCET AER
R IR RN TRV,

—FOKy MEROSTTIR, H AT L REOMTES
WEDWEFRENRLIF T T4 AL T7TO—PEIhLERSNR
BIEENRTWAED, T F4H 70—, H ASHERHE
D 6 BOFFTEE) T A — ¥ LEBEROWMERTD/NT A —
FIRELTEY, A7F 4070 =25, WEERO—
HEMETHIEMUAETHAS., —fl& LT, ZHPOFE

C* NTTRa—<r AV ¥ 72— ARFEFR  REE TR 3-9-11
* REARFLFSH FRECEREARM7-3-1
* Human Interface Laboratories, NT'T, Musasino
** Faculty of Engineering, University of Tokyo, Bunkyo-ku,
Tokyo
(Received February 13, 1997)
(Revised December 22, 1997)

WEWERSNEA T T4 H V70— REEEGETED
DQEIIRTE 2%, BEFRELFER T TORBIMTITIEKE
v, —f&l, TRCORMEAEAT T+ AT 2 —D5
—EWIIRETERVWI LML TS O,

RLTE, EAOZKatsmrsstllcss 2
HLTHREEMTATORY VT2 %8ETH. £LT,
WHEOESY L ZNITHE D) BREEE NS A — 5 OE{LCER
L, ZERO7 — LA THRIZEML TWABEOMEER»S
DESGEEOTRMEZERET L. FLTHNBLEZOERSL
DOEVHFIZE Y B SN ENSHRELEIS, (1) 3 RY
D EHEMTHNE, TERUEGRESGORE SHHEET

e Z & (2) ES L MENRALIRY IOV T HTWREE
DREDEETHIUE, RO 6 BEHEDES - FS - f=FE
PHETETHD L ERTY.

2. EMOERL

2.1 EROYEET L
BT A8 LU T RESREL v &I, 1313 —
OME» S, THEROBBIZIEROMES OO+
BREVERELD, Z2OXYVIBRERT IV HERN LS
2B <.

E. : MYoOY IR

E, : kv¥oyrr®

ve : NEYORT VU

Vs U DORTV U
é%kk@¢ﬁwﬁkk%%%wf EERTTHD.
1 ve (1)

ke
TE.

M

TR 0005,/98/3405-0430 © 1997 SICE




- EFHEENEESRICE $£34% %55 1998%E5H 431

Finger tip

Fig.1 Contact of two objects
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Fig.3 Relation between velocity and angular velocity vector
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Fig.4 The object for numerical verification
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Fig.5 Overview of conditional number of matrix L as a func-
tion of contact positon
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Fig.7 Overview of conditional number of matrix L* as a
function of contact positon
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