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Predictive Models of Users’ Impression for Animated Robot

Takamune 1ZUI"  Gentiane VENTURE'

The robot that is developed for communication with human needs to give appropriate impression for users. Some studies in the
field of HRI show that the impressions given by a robot depends on motions. So each robot motion gives different impression to
observers. This means that robot designers and programmers have to make trial and errors to generate behaviors conveying
appropriate impressions. This study shows the predictive models of users’ qualitative impression scores, and evaluates the
effectiveness of the model using experimental data. In the experiment, 2 kinds of humanoid robot presented 6 behaviors and
participants rated the qualitative impression. We compared the obtained scores with predictive scores calculated by our model. As
a result, it is possible to predict users’ impression scores for robot behaviors.
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Figure 1 Conceptual diagram of the predictive model
generated by this research.

T5Z L TREL LD 2HEE (Motion1) AR L.

WIZBSS L= OBET — 5 b BRI DEEE AT
5. BGENTAET -2 200752 L THREICEY
ZEEIE L2 E/E (Motion2) Z4AE L7z, F/-EB&G L
HBET—ZON, BOMIIIET LT —FEZRVBREER
72 WENE (Motion 3) Bk L7z, RARICII S ®) )~
WiE{E (Motion 4), & & HINE 722 E{E (Motion 5) %
ER L7z,

4. RER

AFEBRO HARIE, NAO & Pepper D2 EEALBIZ L=
WERE OS2 EBEMICIRETH 2L ThoD. 258
PRI, AifE CRLIA L 72 5 FEXHO B {E (Motion 1 ~ Motion 5)
NN OFRIEBIE (Motion 0) AN % 7= 6 FEEEOBIEZ
WD AR LT FVRETN 2 E I ES 95 Hik e LT,
AT E 22—~ /A ROLEAZR MR E (CH-33)
EAVE W 2L SBEOEMN B L LEDOERTHD 6
SDRF (F1EHE Performance, (LELAYSZZ Acceptance, 15
$EE Harmlessness, #tifill FTHEE Toughness, Af & L &
Humanness, Z2{&ME Agency) 12D\ T DM Z &/ 1,
BKRKTELTEETDZT V7 —bTHD. Tor—rnb
BoNTERNZEEFME HNT, AR TRETS T
WE TV EFHNT 5.

4.1 EERHE

AT 2 EBROWEN ZFHI T 5. RERIZFERIC
BAETITADbDE L. #EE 1T E T NAO @ Motion 0
@, CH-33 % L7=. Z D% NAO Ix Motion 1 7>
5 Motion 5 @ 5 FEEHD H1 75 & MefFE 24 1R S N2 BIEAEAT
VY, BRI E OBMEABIEE Lz, BIEK T % NAO O
ALY BT H T2, #RERE 1T NAO 23 L 2 72\ iR EE
THOCH-33 ICEZ L. BIEKR T, ZOWE% Pepper
WCOWTHRYIR L. T DL & Pepper 37 5 £ EEIX
NAO R’ fT-7=b D LR LTH - 7. KB OkET-% Figure
2 1TRT.

188



2016
IPSJ Interaction 2016

(b) Participants were watchina for “Pep 1” motion.

Figure 2 Captured pictures from movie recorded during the
experiment.
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Table 1 Average and two-side 95% confidence interval of the
participants’ impression scores: performance (PER), acceptance
(ACC), harmlessness (HAR), toughness (TOU), humanness
(HUM), and agency (AGE).

Motion PER ACC HAR TOU HUM AGE
Nao 0 3.98 4.72 4.87 4.77 2.75 3.87
+0.19 +0.22 +0.23 +0.25 +0.16 +0.25
Nao 1 3.63 4.36 4.94 4.94 2.56 3.00
+0.58 +0.52 +0.95 +0.51 +0.62 +0.67
Nao 2 3.35 3.72 5.21 4.79 2.09 2.55
+0.44 +0.66 +0.74 +0.74 +0.31 +0.63
Nao 3 3.51 4.04 4.69 531 2.52 2.71
+0.43 +0.68 +0.68 +0.59 +0.42 +0.66
Nao 4 3.98 4.68 3.95 5.12 2.57 2.79
+0.55 +0.59 +0.64 +0.62 +0.44 +0.71
Nao 5 3.67 4.46 4.72 5.06 2.67 3.04
+0.62 +0.62 +0.48 +0.59 +0.57 +0.75
Pep 0 4.81 4.89 2.76 453 3.24 4.10
+0.20 +0.21 +0.18 +0.27 +0.21 +0.32
Pep 1 4.80 4.97 2.89 4.58 3.35 4.00
+0.60 +0.71 +0.58 +0.95 +0.79 +0.58
Pep 2 4.42 4.40 3.76 4.48 2.95 3.68
+0.52 +0.72 +0.66 +0.79 +0.55 +0.87
Pep 3 5.03 4.85 3.57 5.17 3.50 4.07
+0.42 +0.40 +0.77 +0.61 +0.47 +0.67
Pep 4 4.76 5.23 2.98 5.26 2.96 3.57
+0.47 +0.48 +0.69 +0.44 +0.50 +0.91
Pep 5 4.90 5.24 3.17 4.97 3.47 4.54
+0.59 +0.61 +0.54 +0.71 +0.61 +0.48
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Table 2 Prediction results using formula (1). The scores written
in bold are successfully predicted impressions: performance
(PER), acceptance (ACC), harmlessness (HAR), toughness

(TOU), humanness (HUM), and agency (AGE).

Motion PER ACC HAR TOU HUM AGE

Nao 1 3.72 4.29 4.34 4.89 2.48 2.86

Nao 2 3.25 3.79 5.81 4.85 2.16 2.68

Pep 1 4.70 5.05 3.49 4.64 3.42 4.14

Pep 2 4.51 4.32 3.16 4.43 2.88 3.55

Nao 1 3.28 4.16 4.01 4.73 2.37 2.64

Nao 3 3.86 4.24 5.63 5.53 2.71 3.07

Pep 1 5.15 5.18 3.83 4.80 3.53 4.36

Pep 3 4.67 4.64 2.63 4.95 3.32 3.71

Nao 1 4.02 4.42 3.87 4.44 2.95 3.21

Nao 4 3.59 4.63 5.03 5.62 2.17 2.57

Pep 1 4.41 4.92 3.97 5.09 2.95 3.79

Pep 4 5.15 5.28 1.90 4.76 3.36 3.79

Nao 1 3.56 4.19 4.44 4.67 2.54 2.50

Nao 5 3.73 4.64 5.22 5.33 2.68 3.54

Pep 1 4.86 5.15 3.39 4.86 3.36 4.50

Pep 5 4.83 5.06 2.67 4.69 3.46 4.04
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Figure 3 Radar graphs of prediction results. Blue hexagons
mean the obtained data in the experiment. Green hexagons
mean the prediction results using our model.
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