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Affective model in human-robot interaction
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(School of Information Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract ; Better understanding of affective factors is needed before human-robot interaction ( HRI) can be com-

pletely natural and harmonious. Establishing a complete HRI affective model is a prerequisite to this understanding.

First, based on the theory of affective energy, a mood spontaneous metastasis and stimulus transfer model was pro-

posed. Next, by combining the emotional Markov chain model and the hidden Markov model (HMM) , the sponta-

neous metastasis and stimulus transfer process of mood and emotion was integrated into a unified framework. Final-

ly, the complete artificial affective models were turned into software modules using Visual C ++ and these modules

were used to control robotic playmates for children. After receiving non-constructive information from the environ-

ment and users, the affective module produced output. In this way the interaction between robotic playmates and

children was better managed.
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Fig.1 Mood and emotion state transferring graph
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3.2 DERBTIUE

BT ARSI AR NI R, H B R
DIRBR THIRZ)G. BRBTE ¢ I 2 Sh R R 3
DERPIRER, B E,..(¢) =0, BRI L5
BRI M e[ -1,1].

TEBCARMT SRR (12) 7 B9 O BRI R
o Eip

LITME + M = E,.(1)]=



F1H

E B, %5 INZEPERN SRR -15-

T(sM® - ME) + M* = 0=
(Ts + 1) MP = TMPo=

o _ g .1
M= T -
BTLA
: _ p-l - 1 _ o —/T
My = L7 Tv? (Ts+1)] MPre™", (15)

Ll - 1L - 1o AR R R AR e
AT ETIHAEYI LR R A, A
3R, WER B T RK (12) ®ES T RE K.

R#EX(12) ,F
e B, ()
de _ Eevent(t) —Mf
dt T ’ (7)

RIBERDLEE , TT15
Mg("*” - Mﬁ" +hw' (18)

A b BT, R THED 558 B A 6] B i 8], AR
SCHELA =0, 02,
Xz a4, WOy A 0 AR 22
TEYLE BN R T, BhLHk—ERE, I
# 1.2 fim.
x1 ZHUBRHRE(DERETFIE)
Table 1 Error after differencing (mood triggering process)

n L e W eeww
0 0.00 0.0000 0.0000 0.000 0
1 0.02 0.039 2 0.0400 -0.000 8
2 0.04 0.076 9 0.078 4 -0.0015
3 0.06 0.1131 0.1153 -0.002 2
4 0.08 0.1479 0.150 7 -0.002 8
5 0.10 0.1813 0.184 6 -0.003 3

x2 ESUBRMRE(VERBFIRE)
Table 2 Error after differencing (mood regression process)

n M M e
0 0.00 0.9817 0.983 8 -0.0021
1 0.02 0.943 2 0.944 5 -0.001 3
2 0.04 0. 906 2 0.906 7 -0.000 5
3 0.06 0.8707 0.870 4 0.000 3
4 0.08 0.8365 0.8356 0.000 9
5 0.10 0.803 7 0.802 2 0.001 6

MZFE 1.2 7EZ 3, M BESHERIRE N
10 *HeB 4, Bk, J3R A 243 W BB ¢ B ZIRY
BRGRE , LETREIT BRI RIS

4 xR PR EAER

4.1 EEEBRESERIRKSR

WRIESCHR[4 ] ROBFFT , 7ML A 25 W) 9 22 |, T
BRI RIS R— VLR, R — 2
LRI REER MR R HERT B KRS R, H s
HFEATT R LY KT T k.

LR B LULEBULE AN & 8
FREIEBLEIR A R, (R R A E FERRAH.
JLEDUHHLES NTE ¢ 2RI SETEAE T HRF IR IRZ,
W E; RSB BN KPR E. ASCH,
BRI B v B K BB X I ) RS A T B3k
BHYIRRR

U BRI RERIMFEBEE BERS AL
AR DBRSRES R D BRE B AR
MRB BRI B, L FAR T — M EBMAT
BB R R R
4.2 MHEEATIEBRRG

T LIS, TR T —A 4 55 E P RIAL
R A HEALTE BAR B A, a4 .

B4 ATIREESME

Fig.4 Artificial emotion software

WA AT IILER LSNP B S5H
X S EF R B AR E BT, Bl R
RRERFRE R, P A A~ ML B B o 0, BRI E A
FEHERTE A S BT, SEBME LRSS

BS BRERIESATERE

Fig.5 Facial expression controlled by affection



5

[ .BREAZEAL C, SCASSELLATI B. A context-dependent at-
tention system for a social robot [ C]//Proceedings of the
Sixteenth Intermational Joint Conference on Artificial Intelli-
gence(ICAI 99). Stockholm, Sweden,1999: :1146-1151.

| . —

M. ,2000,22(5) ) 478-483.
WANG Zhiliang. Artifial psychology-science of more at-
tainable working mode to human brain[J] . Journal of Uni-
versity of Science and Technology Beijing,2000,22(5)):
478-483.

[3]| WANG Zhiliang, TENG Shaodong, WANG Liet al. The
research of affective computing model based on Markov
chain[ J]. International Journal of Psychology,2004,39
G/6))=72..

[ . [o]1.

: ,2006.
TENG Shaodong. Research on artificial psychology model
applied in personal robot[D] . Beijing: University of Sci-
ence and Technology Beijing,2006.

1| |LARSEN R J. The stability of mood variability: a spectral.
analytic approach to daily mood assessment[J].. Jounral of
Personality and Social Psychology,1987,52(6)): 1195--
1204.,

6] PARKINSON B, TOTERDELL P,BRINER R B,et al..
Changing moods: the psyhcology of mood and mood regula-
tion[ M]. Harlow,UK:: Longman,1996.

m.

[0]1.- i ,2005.
LI Dongmei. Research on the mood changes impacted by
mood dynamic development character of young people and.
their different regulation strategy[D] ]. Beijing: Capital Nor-
mal University,2005..

8] LARSEN R J. Toward a science of mood regulation[J] . .
Psychology Inquiry,2000,11(3)': 129-141.

, 1983 ,
, 1956 ,
853"
"g73"
180 , SCI El 60 ,
5
, »1982 ,




	王巍1.pdf
	王巍2.pdf
	王巍3.pdf
	王巍4.pdf
	王巍5.pdf
	王巍6.pdf
	王巍7.pdf

