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Identification of Contact Conditions from Contaminated Data
of Contact Moment

Tetsuya MOURI, Takayoshi YAMADA,
Nobuharu MIMURA and Yasuki FUNAHASHI*

** Nagoya Institute of Technology, Dept. of Mechanical Engineering,
Gokiso-cho, Showa-ku, Nagoya, Aichi, 466-8555 Japan

When a grasped object is in contact with external environment, it is required to identify contact
conditions prior to performing assembly tasks. This paper discusses a method for identification of
_contact conditions by using an active force sensing method. This paper treats the practical case
where sensing data are contaminated with noise. Contact types are characterized by a standard
deviation of contact moments. The contact position is estimated by a least-squares method. The
contact type can be judged by comparing the eigenvalues of a covariance matrix of estimated contact
moment. We establish an efficient and analytical algorithm for identification of contact conditions.
The algorithm can identify not only contact position and contact force, but also contact type.

Key Words: Robot Hand, Multi-Fingered Hand, Active Sensing, Contact Conditions, Parameter
Identification, Contaminated Data, Covariance Matrix, Eigenvalue
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Eigenvalues u(k)

Number of sensing times &

Fig.9 Eigenvalues of N(k)
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Fig. 10 Estimated contact position
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Fig. 11 Estimated direction of contact line
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BT — A b0/ A XEEEL BB O FRER

mates X7 7 F 4 TR VYV I OEKEOHENE &

HICHMENEINE T 2HAPE 5 M, typed  esti-
mates iZ vy EE E=30 2B 2 20 »5IE
FEECIRL T3 Z L PR T X 5,

PEXY, BRI TRET 2 EREOREEDOR
SR E NS, ET, VYV TEE E B0
BITITEARREER O ESRETE RV, k2% T
ZZLTHETES IS EBDT, KFHERBI S
TIF A TRy T OEEEBES MR 0T,

7. #&

il

BRI TIRHBET - DE—RA VY MNROD /) 4 X%
ERL, RAIRTH 2RO FALRELFRE T 5
RIEZHR - 72, 9, mBEfl, V7 N7 4 4B
fefl AR AT — 2 v N OBREEEZ AV T
B, R, 7254 7y 7 hoiizh
HERL Y, EEOMNErREOB/N_FEE A
TREL. $h, /A X 2&0EME—2 2 D2
EL, N 655 IAEITII O EEME 2 v T
OREEZHBNT 27D D HEEFE LI, Rk, #
fORESEIC IS U C & b IEE R B frE - e — X
VI RFEET B HEEREL, BEFEERICEID £
OEMEEHERL 72,

KFEETIE, V7 N7 4 v VERTHNITEMED
AR, BT A NI EMRO AR L BHICHET 5
ZEnTED, Fi, IEBRO /A XEFERL TV
20T, afy ML A BRENEMOHEEAL LV

HNL R EOFREFEICBICHTRETH 5,
AWZRcOWTEER ZHE RV iAHEL

kg AMEEH L, BB IWOVIZBIHE

RERFEBLE TR CE#HT 5.
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