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Effects of emotional stimuli to the timing model of utterance and gesture in dialogue

Kengo Okitsu*!, 0 Shohei Yoshida*!0 and O Yoshihiro Miyake*!

Abstract

In this study, to develop the speech dialogue interface for the smooth di-

alogue with human, we discussed the effects of the emotional states to the user speech

timing - utterance and gesture.

Concretely developing the timing model of utterance

and gesture, we compared the human response time between the emotional states - anger
state and happy state. As a result, we found the possibility that emotional states affect

the user speech timing.
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Fig.1 Indices of dialogue.
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Fig.2 avatar.
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Fig.3 facial stimulus.
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Fig.4 blank condition.

gbobooooooboobbosbooboboononoon 1o
ggoboooobbooboboooboobooobo
ggoooooboooboobboobbooboo
gboooooao
ooooooooooboooboooboooboooon
ud
gooboooooooboooboooboooboooon
ogooo
ooooooooooboooboooboooboooon
ggboooboooboboobboboboobobao
gbooboobooooboooo
gboob oo0ooooobobooooooooog
ggodogobobbooooooobobbogo
40000000000000000000O000O0O 60
gboooobooooood

us0uobooooobbooonooooooooon
goooboobooobooobooooeobboboon
ggoob200000b0b 120000000b00O0
0000000000 (neutral) DO 0O (anger)d OO
(happy) 00 OO OO0O0OOO 4000000000
ggobboooogobobobooobobooboba
000000000500 (:000D000000S:
00o00o0o0)booooooooo

2.5 00000000

doooooOoOooooooooooo (sp)oo
doooooooooOoOooOoOo (PT-RT)ODOOO
00 (Push)0 3000000000000 DOOOO
gbbooooooooz200000000000 10
obooooobooboobooOoo obobobooo

01 Odoboboooo
Table 1 Condition.
[O000O00x 4 =0 [000000x 5
ooooooo 00 (neutral), 00 (anger)
ooooooo 00 (happy),blank,random




B BREER
i DRR(x4)

ffffff

TINRD ' x10 |

E SURLE/D |
: 0 FEmapm) (x4 |

|
TINZD
@ == |

FHELTEEN

E

-

(i

0 5 random OO
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Fig.6 emotion condition.
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Table 2 How do you feel emotion.

subject Anger Happy

A 4 4
B 4 3
C 4 5
D 2 2
E 4 4
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Table 3 Mean and SD of SP.

subject blank random neutral anger happy
A :mean 0.643 0.645 0.722  0.696 0.564
SD 0.228  0.228 0.156  0.173  0.093
B :mean 0.562  0.634 0.671  1.039 0.592
SD 0.153  0.169 0.216  0.509 0.167
C :mean 0.960 0.772 0.797  0.656 0.631
SD 0.182  0.155 0.806  0.208 0.167
D :mean 0.229 0.314 0.509  0.527 0.553
SD 0.144 0.076 0.191  0.107 0.134
E :mean 0.918 1.018 1.144  1.269 1.319
SD 0.224 0.264 0.242  0.541 0.507

04 PT-RTOOOOODOOO
Table 4 Mean and SD of PT-RT.

subject blank random neutral anger happy
A :mean -0.340 -0.553 -0.917 -0.840 -0.989
SD 0.314  0.351 0.311  0.279 0.166
B :mean -0.625 -0.728 -1.021 -1.136 -0.931
SD 0.368  0.340 0.354 0.484 0.417
C mean 0.681  0.313 -0.056  0.031 -0.490
SD 0.130  0.341 0.925 0.422 0.411
D :mean -0.173 -0.240 -0.261 -0.312 -0.286
SD 0.184  0.079 0.172  0.101 0.141
E :mean -0.582 -0.578 -0.746 -0.772 -0.731
SD 0.244  0.109 0.147  0.224  0.206
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Table 5 Mean and SD of Push.

subject blank random neutral anger happy
A :mean 1.289 1.238 0.939 0.862 0.836
SD 0.294  0.198 0.284 0.114 0.089
B :mean 1.217 1.103 0.772 1.081 0.618
SD 0.293  0.321 0.272 0.436 0.131
C:mean 1.840 1.369 0.901 0.860 0.838
SD 0.290  0.309 0.302 0.233 0.230
D :mean 0484  0.495 0.518 0.486 0.589
SD 0.068  0.065 0.098 0.070 0.091
E :mean 1.212 1.004 1.075 1.175 1.005
SD 0.226  0.126 0.163 0.320 0.231




A
*
05" 'I 'I
Z o ]

SP-ange SP-happy
-0.5 .
1k
neL:traI anger happy
-15 : ‘ .
1 2 3
condition
B
2 T T
*%*
*%*
1.5+ I l__l 4
1 4
3 o 1
SP-ange SP-happy | Push-happy
-0.5
- Push-anger
-1.5F 1 B
neutral anger happy
— . .
1 2 3
condition
O 7 OOsubject AB ODOOO (*p <

0.05),**:p < 0.01
Fig.7 subject A,B.
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Table 6 Combination .

subject parameter
A Sp*
B SP** Push**
C PT-RT*
D Push**

07 0000000O-000000000000
Table 7 SP PT-RT correlation.
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subject blank random neural anger happy
A -0.0311  -0.319 -0.215  -0.472  -0.175
B 0.240 0.0265 -0.306  -0.0629  0.242
C 0.524 0.427 0.584 0.620 0.714
D 0.774 0.463 0.624 0.226 0.515
E -0.453 -0.603 -0.646  -0.320 -0.815

08 OD0ODOOOUOOoooooo
Table 8 IU SP correlation.

subject blank random neural anger happy
A 0.764 0.886 0.600 0.689  -0.205
B 0.0203 0.457 -0.0671 0.257  0.0203
C 0.253 -0.477 -0.162  -0.554 -0.340
D -0.151 -0.571 -0.202  -0.594 -0.357
E 0.785 0.826 0.782 -0.817 0.879
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