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Development of a robot evaluation system in the interaction
between a humanoid robot and a robot

OftEEINZ v (8 H R 7 HE L)
SWRPEE MSZATBOEN BEEBINR AT 7V XV 2 —~< UifgtkE v & — -
FRGH R JetmBhy: - (EREEREM AT L ER L pr5ET -
BRHE KRS b 2—~ /A NHFZERT)
FEREE NS I (Y S N T PN o N 2 )
Massimiliano Zecca (i K5 Jebinfly: « @R ERBGHIIERE A mER L8
EE TR (LR F L - R KRY b 2—~ /A RHFEAT)
Stefano Roccella, Maria Chiara Carrozza, Paolo Dario (ARTS Lab, Scuola Superiore Sant’ Anna)
EPTER (R RFBE L5 « B KT b 2—~ /A FFERT)
Kazuko ITOH, Waseda University, itoh@suou.waseda.jp
Hiroyasu MIWA, AIST, Waseda University
Yuko NUKARIYA, Minoru SAITO, Massimiliano ZECCA, Waseda University
Hideaki TAKANOBU, Kogakuin University

Stefano Roccella, Maria Chiara Carrozza, Paolo Dario, Scuola Superiore Sant’Anna
Atsuo TAKAMISHI, Waseda University

Personal robots, which are expected to become popular in the future, are required to be active in joint work and
community life with humans. Such robots must have no bad physical or psychical effect on humans. The psychical effect of a
robot on humans has been subjectively measured using questionnaires. However, it has not been objectively measured yet.
Human emotion and the consciousness direction can be measured by physiological parameters and body motion, respectively.
Therefore, the bioinstrumentation system WB-1 was developed in order to objectively measure the psychical effect of a robot
on a human. It can measure physiological parameters such as respiration, heart rate, perspiration and pulse wave, and arm
motion. Analyzing human stress in the interaction with a robot from electrocardiogram, the robot could generate a motion for

decreasing the stress.
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Fig.1 Bioinstrumentation System WB-1 and Measurement Indexes.
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Fig.2 Electrocardiogram and Measurement Method of Heart Rate.
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Fig.3 Thoracic and Abdominal Respirations.
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Fig.4 Perspiration measured on the fingertips.
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Fig.5 Pulse Wave Measured in Various Conditions.
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Fig.6 Measurement Method of PWTT.
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Fig.7 Mechanical Motion Capture System.
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Fig.8 Conversion from Motion Capture Model to Human Model
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Fig.9 Experimental System of Motion Capture.

Table 1 Experimental Results of Motion Capture System
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Fig.10 Experimental Result of Human Stress

4. FEHRESBOEE

ARTIE, vARy FBAMICE 2 2 0L R BT
FEAE T 2 A BIEEGFH W > A7 A WB-1 ( Waseda
Bioinstrumentation system no.1) ZBA¥E L7z, ZiulL, L& -
REOREL - FEIT - IRE, MO E 25T 2 Z EAFRET, 2
NEHWDZEIZEY, vy heA 2T 7var&k LT
WHAHDA R RAEFHAT 5 Z LT L.

Sk, SHITer Ry FOFMOETT O & & bIT, TEIEE
DR, ©R Y b OERRRIE, vARy MoRF = BRI ST
BISHNARETH D EEX LS.

I

AT RMGA RS 2 —~ /) A R CITbiu-. &
eI DY 2—~ /) A Ra v YV —T A~OB N EITH
LUEHOEEZRT. £, AL E = —~ /A FEEEH
Z2HT ROBOCASA (2 THTbiTz. A & U 7 4EE UL ST iR
BLR OWFFE - EBPE LIS F T 2. S B61T, RiF%E
O—HL, RIS DOZFEFETH D WABOT-HOUSE 7’12 ¥
=7 M ViThhi-. ZZICHEEET. KBIZ, B
Z W /ITEV M= Scuola Superiore Sant’ Anna ¢ ARTS Lab,  (££)
NTT RaE, YUy RU—7 &« Dy 80 8F), BREHKS
HITHREHRE ¥ —, BREARFUFHBANREE,
PR SeAE, EHEERE TR OB R R T

2 E xR

[1] AA ME %2, “BEMAEFAKRTLY: ME $°, an 4
1978.

[2] LAKAPANDIL 3K 575 % &R USRI GR, <3y
T4 BEOARETE T B, Bl R, 1986.

[3] IRMRS, “m AR v b T, R, 2003.

[4] Hiroyasu Miwa, et al., “Effective Emotional Expressions with
Emotion  Expression = Humanoid Robot  WE-4RII”,
Proceedings of IROS2004, pp.2203-2208, 2004.

[5] Stefano Roccella, et al., “Design, fabrication and preliminary
results of a novel anthropomorphic hand for humanoid
robotics: RCH-1”, Proceeding of IROS2004, pp.266-271,
2004.

2P1-A15(4)



	obj00: 2P1-A15
	obj01: [No. 06-4] Proceedings of the 2006 JSME Conference on Robotics and Mechatronics, Waseda, Japan, May 26-28, 2006
	obj0: 2P1-A15(1)
	obj1: 2P1-A15(2)
	obj2: 2P1-A15(3)
	obj3: 2P1-A15(4)


