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Abstract:

Many human interaction patterns have been exploited in realizing natural behavior of

conversational agents. In addition to the speech styles, non-verbal modalities such as gestures can

be utilized. However, it is not clear if non-verbal modalities have stylization that is solid enough.

In this paper, we analyze human face-to-face conversation quantitatively and evaluate the usability

of co-gesture speech information in human agent interaction.

1 0000

ooooooooooooobooooogooooo
oboobooobooooooboboboboooooon
ooboboooooooobooboboboooooooo
gboooooooobobobobooooooon
gbobooooooboobooboboboobooooon
gbooooooboobobobobooooooon
gbooooooboobobobobooooooon
gbooooocooooboobobobobooooon
gboooooboobooboobobobooooooon
gbobooooooooooobobobooooon
boooobobooooobooon

boboobooooooooobooboobooboon
ooooobooOooooooboooooooooooon
oboboooooooooboobobooooooon
obooboooocooooooobooboooooon
obobooooooooobobobooooooon
obooooooooooboobooboooooon
oboboooboooooooooboobooooooo
oboboooooooboooboobobobooooon
oooooooobooooooboboobobboooooon
obooooooooobobobobooooooon
oooooooooooooooooooooooon
oboooooooooboboboboooobooooon
obooooooooobobobobobooooon
oooooooooooooobbobboooooooo

&
=)
e
=
%
5
5]
g
@
©
E.
®
o
i
T

OHAIOODOOOOOOOOOOOOOOoOoooooo

oboboooooooooooboobobooooon
obbooobooooobooooobooobooooonono
ggboogboobboobgoobuooboabod
gugobobooobobooobobooobboooaooda
ggbogboobboobgoobuodoboabod
goboobooobboobooboobooboo
gbooboooooboboboboboboboonon
goboobooboobooboboobooboo
gogbooboooobooboobuooboonooo
gogboobooobobooboobuooboooboo
gogboobooobbooboobuoobooboo
gbobooooooooboobobobooooon
gboboboboboboboboooooooooon
gboboooooooooboobobobooooon
gboooog

2 0Oog
2.1 0OOOoOgooo

gogoboogoobboooobbooobobooon
goboobooobboobooboobooboo
0000000 HAIDOOOOOOooooooooo
gogbooboobboooboobuoobooboo
gobooboooboboobbooboobooboo
gogboobooobboobboobuoobooboo
gboboooooooboobooboboboooon
gboboooboooboobooobobooooooboo



gboooooobooboobobobooooooon
gboobooooobooboboboboooooogo
gbooooooooobooboboboboooooon
gboooooobooboobobobooooooon
gbooooooooboobobobobooooon
goooOoOoOoOoOOoOoOOOOOOOOOHAIOO
gboboooboobooboooooboobooboo
bobobooboobooooooooooobooon
oboooooooobooboboboooooon
ooooo

oboboooooooooooboobobobon
oboboobobooboooooboooooooon
obooooboooboboooooobobooooboooooo
obooooooooobooboboboboooon
obooboooooooooboboboboooon
obobooooooooooooooooooooon
obooboooooooooboobobooooooon
oobobooooooooboobobobooooooon
oobooooooooboobobobooooooon
oboooooboobooboooobooboobooo
oobobooooooooboobobobooooooon
oboboboboboboboobooooooooo
oooooooooboo

oobobooooooooooooooboooboboo
gbobooooobooboobobobobooogon
gboooooooobooboboboooooogon
gboooooooobooboboboooooooon
0000000000000 000 (20000000
gboboooooooooboobobooooooon
gboboboboboboboobooooobooobooon
gbooooooooboobobobobooooon
good

22 00000

oob0o0O0o0oooboooooobooo2007d00 2008
oboooooooobooboobobobooooon
oboboooboooboobooobooooobooobooo
oboooooooobooboobobobooooon
oboboooooooooboobooboooooon
oboboooooooooboobooboboooon
gboboobooboobbobobgooboaboda
gboboobooboobboobgobooboa
gboboobogboobboobgobooboda
ugoboobooboobboobooboaboda
gobooboobboobooboobooboo
00000 [Joo000Doo0ooooooooOo
goboobooboobobooboboooboobon
gooboogoobooobooobooboooboo

01 000b00o00ooooboooooooooon.

Session Duration Therapist Client
1 1035 OO0OO0OOO O
2 27.50
3 30.32
4 8.36

goooooooobooooobboouobboooooo
goboboooboooooooobobobooooo
gboboooboooooboobobOobobooooo
gbooobooooooobooobobooooooobooo
gbooooooboobobobobobooooon
gooboooooboobooooobooboooooooon
gboboooooooobooboobobooooon
gbobobobooooooobobobobooon
gbooboooooboobooboooooooooon
ooo

gbobooooooobooboboboo11ao0an
goboooooboooobo4000000000000
gboboooooobooooooooboo2000
gboboooooooooooboobobooooon
gboboooocooooooobobobooooon
gboboboooooooboobobobooooon
oboboobboooobooooboooooooooon
obobooooooooobooboobobooooon
obobobooooooooooobobooooon
gboboooobooooobooboobobooooo
gboooooooooboooobooooooooDooo
gbooboobooooooooboobobobooooo
gboboboboboboboooooooooo
gobobobobooooooooobobooooo
gbooboboooooooooboobobooooo
gbooooog

23 0000

oobobobooboooboooooooboooobooo
gobobobooooooooobooboboboooo
gbboooboobooobooobooboooobooo
gboooboooboooboobooboooooooboo
HAIOOOOOOOOODOOOOOOOoOoOooooo
gboboobooooooboobobobobooooon
0000o0oooOoOoooooooooTCcu)OooO
00000 [7.000000000000000O0O0
gboboooooooobooboobobooooon
gbboooooooobooobooooboooobn
gboboobooooooboooobobobooooon



02 00000000000000000

oo ooo
1 00O0O0ogd openq
2 000000 closedq
3 0DUO0OD0OO0OD0OO0O0O encourage
4 0O0O0OOO reffeel
5 OQOoO0Oo rephrase
6 O00OO0OO refmean
v 0OoOQO other

ooooogooooorcuoooooooooooo
gboboobodoboobboobgobooboa
gboboobodoboobboobgoboobooda
ooobmoobobooooboooooboboooobo
gobobooobobooboobooon

24 0000

oobobooooooooooooobooboboo
ooobooobooooooboobobobooooo
oobobooooooooboooboboboboooooo
gbooooooobooboobobobooboooooon
O0veyOODOOOOOODOOOOODOOOOO
00 [3000000000000o0oooooooo
gbooooooooboobobobooooooon
gbooooooooboobobobooooooon
gbooooooboboboooobooobogo 20000
gboooooooooobobobobooooon
gboooooooooobobobooooooon
gbobooboooooobooobooboooooboo
oo0oO0oooOOoO0OoOooO gAIODOOOOoooo
oboooo20000000000000000A0
oboooooboobooooobon

25 U0O0oOobbOobOoood

obobooooooooooooobobobon
obooooooooooboobobobooooon
oboobooooobOoboooooobooboooon
ugoboobooboobboobgooboobooda
0000000 McNeillOOO [5]. OOOOOOODO
gogboodabbooboobboooobooobad
goboobooboobboobooboobon
gbobobooboooooobooobobobob
gbobooobooboboboboboobobobn
gobooobobooboooboooboboooboboo

gboboooooooobobobobooooon
gboconoobooboobooooobooooobn
gbdoboboobobobobobobobooboon
gboboboboboobooboooooooooon
gbobooboooooboooobobobooooon
ubooboobooooobobobooobomoon
uoobooboooooboobooboobooboon
gbobooboooooooboooboobobooooon
gbobooooboooooooboobobooooon
000000000 moOooDMceNellODOOODO
obobooboooooooboobobobooooon
oboooooooooooboomobooooooooobo
0000000000 ¢4joooo0ooooooooo
o000
gboboboobooooooboobooboboobon
gboboobooooooooboobobobooooo
gboobooboooooooooboobobooooo
gboobooboooooooooboobobooooo
goboooooooooooobooobooooooo
gboobobooooobooooboobobooooo
goboboboooooooooboobobooooo
goboboobooooobooooboobobooooo
gooboooooooooooboobobooooo
gobobobooooboooooobobooooo
gboboboooooboooooobobooooon
gbobooooooooboobobobooooon
gboboboboboooooobooooobooooon
gboboooooobobobobobooooon
gbobooboooooooboobobobooooon
gboobooooooboooooooooooooon
gbobobooobooboboobobobooooon
gbooooboooocooooo

03 00000000000000

oboooooooon
oboooooooo
oboooooooooooboo

obooooobooooobo

gbooooooooboo
gbooooooao
gooobooo




3 0o
3.1 0000000

oobooob24000000000000O0O00OO
ooobo0o0ooooOOoboobOobOobooooooo
oOoobo0o0oboooOOoboooOobOoboboooooo
obobOoooO0oOo0ooooooobobooooo
0ooo0oOOo0o0oooooboooooboob10ooo0
o0oobO0o0oo0obOO0bO0bOoboboboooooo
ooo0o0o0oo0ooOOoooboDOobOobobooooo
0b0bOO0obO0obOO0bOOobOobOoboboboobooo
0doob0o0o0oo0ooOOoboOobDOobOobobooooon
dobobo0o0oo0ooOOobOOobOobOobobooooon
00bo0o00obO0ooOOobOOobOobOoboooooooo
dOo0bO0o0oo0ooO0oooooooboboooon
00o000O0ooOOooOOooOoboboOooDoogooooon
doo0ooobOo0obOOooOoboooooOooooon
0000000 DOOopen-g—encouraged 0 OO0
000o0ooooOoo0ooooooooogooooon
0000ooooooOooooooooooooooon
000oo00oooo0oooDooooDoooooooog
000D00o000oooooooooooooooooon

UbdoboobbOobbOtbUd encourage—encourage

oo0oooo0oooOoopoooOoooooooooo
goooOooooooOoOoooooDooOoggoooo
goooopoooOoOoOoooOUoOooooboooooDooo
00000000000 0O0OD0OOrepharse—rephrase
oodoooooooOoomoogooooooooo
oooooo0obooooooooooooooooo
o00ooUoDoooOoDoooOoooogoooooo
o00oo0Ooooooooooooooooooo
goooooooOOoOoooooooooooooooo
oo0oooooooooooooooooooooo
00o00o0ooooooooooOoooooooooo

3.2 ODUOOoOoobobooood

gboboooboooooooooooooboooobon
obooooocoooooboobobooooooon
ooobOooooobooooooboobobooooooon
oboboooooooooooboobooooooon
obooooboooooooooobooooboooobooo

oooooooooooooobbooooboooon
obooboooooooooboboboboooooon
0o00o0oo0obo0o0obo0o0oo0booO 0.067700.07840
0.0679000.0388 00 00000 O0ODOODLODODOO
obobooooobooboobobooooobooogoon
ooboobooboboooooobooboooooooo

Current

Next

Session 1

Current

1 2 3 4 5 6 7

Next

Session 3

0 1l:0000000000000000bbc0o0on
gbooooboooooooboooooboobooo

gbobooooooobooboobobobooooon
gboobooooooooboobobobobooooon
gbobobooooooobooboobobooooon
gboboboooooobooboobobobooooon
gbboooooooobooobooboobooboo
gbobooooooooooboobobobaoon
gbobooobooboooooboobobobobono
gbooooooooboobOobobobooooon
gbobooo2000000000000000 10
gboooz200000000000000000O
gbobooooo3ooooob 400000000
obooooooooobooooooooboooooono
oboboooooooooooboobobooooon
oobooboobooboobooooobooooooooon
obobooobooboooooooboobobobooon
gooobooooooooobobobooooooooon
gbobobooooooboooooobobooboooo
gbobooooooooobooboobobooooo



I Co-Gesture Speech

[ TNon-Go-Gesture Speech

Hi

U2 00000000000b0000000000b0
gb100000od

L
1 2

Session Number

oboooooooooobooboboboooon
obobooooooobooboboboooooon
ooooooooboo

3.3 Uogooobooboogod

3.1000000000000000O0O0o0Oooon
00o000o0oooDOooDooDobOoooooooDoon
00000000000 boOooOooooDooooDogon
00o0000oooDooDooDooDOoooooooDoon
00o0000oooooooooooooooooon
000000 0ooo0oooooooooooooooon
0ooo0ooooooooooooon

0300ogoobooooooooobooboooogoo
ooboboooboobooooooboboobooooo
oooooboOoooooobooooboooboooobooo
openq U0 0O0O00OO0OOOOOOOOO0OOOOOO
ooooobOo0ooooOoboooobOoobooobooo
J000ddoddd encourage—encourage 0 00O O
encourage 0O 000D encourage HO0 DO OO OO
0dooooOoooboooOooobooOooboDbooo
00o000ooO0obOO0bOoboooboobogooo 400
goooooOoooooooooboobbooooooo
openq 000000000 ODOOOOOOOODOODO
0000000000O0O0O0000 rephrase—rephrase
dooo0o0ooUobOOobooboOobOobobooooo
dOoo0o0o0ooO0ooOOooOooobOOobobooooon
doo0ooOdooOOobOOobOobOobooooooooon
doooo0ooOooOOooooOOoboboooooooon
00o000o0ooO0oDOooOooobOoooooooon
Joooooooooobooopooooooood

o
ol
+
54
P -
P -
3
ol
St
1 2 3 4 5 6 7
Next
Session 1: Co-Gesture Speech
.|
o
N
4
G4
P -
P -
=
ol
;1

Next
Session 1: Non Co-Gesture Speech

U 3:000000oboooobobooooboooonn
gbobooooooobooboobobobooooon
gboooog

4 OO

gboboboooooooooboobobobaoon
gbobooboooooooboobobobooooon
gboboboooooooboobobobooooon
goboOooooooooobobooooooooooon
gbobooboobooooobooooboooboo0 mm
gbooooboooboooobooooboon
goboooooobooooboboooobooooooon
gbooooooooboooobooooboon
gbobooboooooooooboobobooooon
gbooboobooboobobobobboboooooon
gboboooooooooooobobobooon
obobooooboooooooboobobooooon
obobooobooooboooooboobobooooon
obobooobooboooooooboobobooooon
ooo



o

Current

o
T

Next
Session 3: Co-Gesture Speech

Current

Next
Session 3: Non Co-Gesture Speech

04 0000000000000O0O0O0O0O0O0O00OO0O
gbooooooboobooboboboooooooon
goooogd

gbobooooooooboooboobobobobaoo
gbooooooooooboboboboooooon
gboooooooobooboboboboooooon
gboooooooobooboboboboooooon
OO0 600000000 00O0UoOoUOooooo
gbooooocooooobobobooooooon
gbooooocoooboobobobobooooon
oboboooocooobooboboboooooon
obbooooboooboooooooboooboooboo
obooooocooobooboobobobooooon
O[8. 00000000 00oOoo0ooOooooo
oboooooboooooboooo

5 Uogg

gboboooooooobooboobobobobaoo
gbooooooooboboboboooooooon

gbobooooboooboobooboboboooon
gbobooooooooboobobobooooon
gbobooocoooooboobooboboobooon
gbobooooooooobooboobobooooon
goooboooooooobooooooooooon
ooooOoOo0O0oOoOOO0OO0OO0OoOoOoOoOOHAIOOO
gbobooobooooooboooobooboboboooon
gbooooocoooooboobobobooooon
gbobooooooooooooboboooon
gbobooooooooooooobOoboooooon
gbobooooooooooboobobooooon
oboboooooooooooboobobooooon
oboooooooooooobono

goog

[1] T. Andersen.
dialogues about the dialogues. W.W. Norton, New
York, 1991.

The reflecting team-dialogues and

[2] R. Hanada, N. Furuyama, and M. Inoue. Speech-
gesture mismatch and how it changes in a problem
described by a client. In International Society for
Gesture Studies, Third International Conference,
pages 56, Evanston, Illinois, June 18-21 2007.

[3] A. E. Ivey and M. B. Ivey. Intentional Interview-
ing and Counseling. Brooks/Cole, 5th edition,
2002.

[4] M. Kipp. Gesture generation by imitation: from
human behavior to computer character animation.
Dissertation.com, 2003.

[5] D. McNeill. Hand and mind. The University of
Chicago Press, 1992.

[6] C. Nagaoka and M. Komori. Body movement syn-
chrony in psychotherapeutic counseling: A study
using the video-based quantification method. IFE-
ICE Trans. Inf. & Syst., E91-D(6):1634-1640,
June 2008.

7 0000. 0000000000000000
0?00000000TCU). 0000000,
23(2):265-2709, March 2007.

8| 000D, 000,0000,0000,0000
g,0o0o0b0,00d0. ooooogooguoooo
00000D0O0o0D00oooooD. mOooooo,
volume 27(Suppl.), pages 931-934, 2007.



