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Analysis of the Relationship between Robot’s Gesture and Human Emotion
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To realize smooth communication between human and robot, it is important to know relationships between robot’s
action and human emotion. In communication, human express its emotion especially with gestures. So, If we can clear up
relationships between robot’s gesture and human emotion, communication between robot and human become more smoothly.
To analyze the relationships, we execute 4 steps. First, we measure 138 physical properties of robot’s movement. Second, we
select 10 typical physical properties with hierarchical cluster analysis. Third, we conduct sensory evaluation and extract 3
emotional factors with factor analysis. Last, we analyze the relationships between 3 emotional factors and 10 typical physical
properties with multi regression analysis. By doing those steps, we establish a model which connects physical properties of

gesture and human emotions.
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Fig. 1 Gesture robot

MEDOHITORICERL, Ry POV 2 AF v —LE bOD
BAEOBRE, ¥ AF v —OWEHEMEE S b F OSSO
FRICESAL U CRET 5.

3. PrRFr—OVEBHEDOARES K UERETME

AR TIE, V= AF ¥y —OBERNZE LT, Fig. 115
TEH I AME, FES3ABREOY AT y—a Ry M
BELE. £/, veRy MAThbELZ V=2 F v —iF, =23
2= —va BT, BERIEFE T Y 2 AF v —&1T
I EROLEREEZEHT 2000 s, RN 17 |
RN HI L7290, O = X F v — OB I, 138
HERE L. BHEdHliiX 20 RO BLE 1342 858RE & L
THiot=. BREFMICIZI SDEZAY, v Ry hOYV 2 RF
¥ IR DR ORE 2R S . ks, BIEE, D
FYEONICTERSNILIE NOEK6EETHD, B, %
X, B, &Y, BELABIOEECMAZ, B heaRy b
DEERaIa=r—2a Y EEHOEDICEETHL L E
Z 5N TWA RS X ORISR 43 ME A & L9,

4. BRBEOERFHH
JERERF ORF5HFE R % Table 11277, HFAMRED
HEGHEA 0.7 LEDO b D EFE M LT, Table 1 [ZBWT, 32

Table 1 Factor loading matrix

Factorl Factor2 Factor3 Indipfndcnt
Factor
Stimulative 0.95 -0.05 0.30 0.03
Easy -0.77 -0.48 -0.29 0.26
Amazed 0.90 -0.18 0.15 0.25
Frightenning 0.72 0.35 0.33 0.01
Sad -0.08 0.84 0.18 0.01
Joyful -0.14 -0.85 -0.48 0.01
Unpleasant 0.41 0.46 0.78 0.10
Irritating 0.40 0.35 0.84 0.14
:i:\iiitcrisric 5.01 1.83 0.37
Accumurative
contributing 0.63 0.85 0.90

rate

[No. 07-2] Proceedings of the 2007 JSME Conference on Robotics and Mechatronics, Akita, Japan, May 10-12, 2007
2A2-E01 (1)



Table 2 Multiple regression analysis of emotional factor and physical property

X1 X2 X3 X4 X5 X6 X7 X8 X9  X10 R’ F

Fear -0.05 -0.10 045 -0.57 008 0.18 063 0.10 0.13 -0.15 095 11.87

Sad -0.17 -0.88 -0.71 -0.02 045 -032 031 0.71 -0.08 047 084 322

Aggravation  0.41 0.10 -0.11 035 -0.65 -0.16 039 -0.71 0.00 -0.39 0.68 1.26
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