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Effects of Head Motion during Human-Robot Conversation Interaction
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this paper proposes a model for generating head tilting and nodding based on rules inferred from analyzing the relationship
between head motion and dialogue acts, and evaluates the model using two types of humanoid robot (one very human-like
android, “Geminoid F”, and one typical humanoid robot, “Robovie R2”). Subjective scores show that the proposed model
including head tilting and nodding can generate head motion with increased naturalness compared to nodding only or directly
mapping people’s original motions. We also find that an upwards motion of a robot’s face can be used by robots which do
not have a mouth in order to provide the appearance that utterance is taking place.
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Figure 1 Representative nod and head tilt shapes used in the head

motion generation model.
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Figure 2 Robovie R2 and Geminoid F
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Figure 3 Head actuators for Geminoid F and Robovie R2.
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Figure 4 Distributions of the preference scores for each motion

type, for Geminoid F (top) and Robovie R2 (bottom)

Figure 41X B ARSICRT 27 v —MEREFEINO h o3 T
THEAELL, ZDME%E 0-100 O#PHPIEEAE L L7 AR
T Zo0uRyhBIZHASICE TR T BN bRV OIX
BREOEET TN THD. ZORMRIT T 2T a8 R
D k3,f THEMLTHZET, rARvhOBENHRICAZ 5%
RUlc. BT OZAIL T HIEO EMEMEOESIFIZRHE -
bbb, ZLT, [ THRESN-EE T NV ORIEER O R H
LRILL, FUYFLE—a (ORIGINAL) A B/ gH X E 5
JV(NOD ONLY)DARRE— v ar LZEREED AT T8> T
W5,

Figure 51347 N 2O EED LB LD I3 H IR EV D]
UKL T, FBIREEIBATANBOR—r T —U%RT.
BHAFORW L I TERW LB X T N O —&
T—UEFRT. BIZUE, EOTTTIEH 25%DHERE D3 L
TERWEEZ T, ZHUT 50%LL EoysRE I EEITET L
(NOD&TILT)DIZH H #R - R0 BRI LI STz,

Geminoid F
100% - —
@ 90% 1 | 1 is clearly more natural
§ 33: 1 “1is more natural
s 60% ¥ 1 is slightly more natural
° ]
:?!f’ 50% - ¥ difficult to decide
§ 40% - H2is slightly more natural
E 30% - 2 is more natural
20% -+ 2 is clearly more natural
10%
0% T T )
1:NOD ONLY 1:NOD&TILT 1:NOD ONLY
2:NOD&TILT 2:ORIGINAL 2:ORIGINAL
Robovie R2
100% -
90% “1is clearly more natural
3 80% -
5 ’ ¥ 1 is more natural
> 70%
G 60% - ¥ 1 s slightly more natural
& sou | B Gifficult to decide
§ 40% - ¥ 2 is slightly more natural
g 30% 52 is more natural
20% o
2 is clearly more natural
10%
0% -

1:NOD ONLY 1:NOD&TILT 1:NOD ONLY
2:NOD&TILT 2:0ORIGINAL 2:0RIGINAL

Figure 5 Distributions of the preference scores for each pair of

motion types, for Geminoid F (top) and Robovie R2 (bottom)
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Figure 6 Subjective naturalness for NOD ONLY+ and
NOD&TILT+, compared with NOD ONLY model and

NOD&TILT model.
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