FEREA A LEIE R R
Japanese Society for

Artificial Intelligence

ANTLHIBE LRI RER
JSA| Technical Report
SIG-Challenge-B302-09

O00000o0ooodobD HARKOOOO
goboobooobogobuoobooboobuoood

Design and implementation of emcee robot of the quiz distinguishing simultaneous answer using

Robot Audition Software HARK

ooo oo f

Izaya Nishimuta

oo of

Osamu Sugiyama

oo oot

Naoki Hirayama

oo oot

Katsutoshi Itoyama

oo oof
Takuma Otsuka

ooof
Hiroshi G. Okuno

10000 ODDODODOO0ODOOO Graduate School of Informatics, Kyoto University

{nisimuta, hirayama, ohtsuka, sugiyama, itoyama, okuno}@kuis.kyoto-u.ac.jp

Abstract

gboboboooooooooooooooo
gboooobooboobobooboboooboooo
oboooboooobooooobooboooo
gboboobobobooboooooooooo
gboooboobobooooooboboomo
gboobooboboboboobobooboooboo
oboooboooooooooboooooboon
OO0O0O0O0O0ODOO0O HARKOOOOOOODOOO
gbobobobobobooboooooboooo
gboboobobOoboooooooooooo
gboboobobobobooboooooooo
gboboobobobobooooooooo
ooooooOboooooooooooooTvo
gooooo2000b00000000000
gbooooooobobooooooooboo
UoboooboooboOoobOetmsecdO
gbobooboboboooooboooooooo
oboooooboooo

1 0000
oobooOoooobooooboooooobooooooo

000000000000000O0(Young et al., 2013]0

000000000 Apple0 O SiriONTTOOOOOOO
0000000000000000000000000
00000000PaPeRo [0 000, 2003]0 PALRO [0
0000O0000,2010000000000000000
00000000000000000000000000
00000000000000000000000000
0101000000000000000000000
00000000000000000000000000
0000000000000000000000000

45

oooOoooOooooboono
TACK2y 0000400000000000000O
gooooo

Figure 1: “HAT-

gdooboodobooooooouoooouoooonoo
Jdddddouogooooouoooooooooooog
dodoooU00ooU0ooOooouoooooooog
goooobooooouooooooon
000000000000000000 HARK (Honda
Research Institute Japan Audition for Robots with
Kyoto Univercity) [Nakadai et al., 20100 000000
pgoddoooobdoooooboooooooooon
goooooooooooOooOoooOOOOOOoOoOoOO
00000000000 0O000O0 oooo20(@on
0)00o0000o0o0ooo0oooOooooooooon
0 “HATTACK25” (HARK 0000 ATTACK25) 00O
Jdddo0o0oo00o0o0oooooooooooooog
Jddddddooooooooooooooooooa
godbodoobouoobooooooobouoon
godooboouoobooooobooooboon
00000000 0ooooooooooo (Figure 1)O


nakadai
タイプライターテキスト
社団法人 人工知能学会　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　人工知能学会研究会資料
Japanese Society for                                                                                                                                                                                                         JSAI Technical Report
Artificial Intelligence                                                                                                                                                                                                       SIG-Challenge-B302-09


gbobooobooooboooo20000000000
ob03000b00oobo0oobooooooobooo400
OO0000D00OC0OsS000000 HATTACK2000
O00o0odeOO0OO0OO0ODODOOOOODODOOOOTO
oooooooo

2 0ogno

Jd0d0d00dd000o0oOoooooooooooooOoon
000000 OMatsusaka 0 [Matsusaka et al., 2003]00
00 [0000 etal,2012]000000000OMatusaka
00d000Ddo0o0oOo0oooOoooooooDoaon
000o000oodDoDoooooooooooooogn
O00oo0ooooooooooooooooooooo
0Dd000DbOdoU0ooOooU0ooUoOoDoDOoooooDoaon
Jo000000dooooooooooooooooo
00000ooooooooooooooooooooo
0ooooooooOoooooOooooooooooon

gbodgbougoobobooboaobaoobgoooaboa

0000000000000000000000000
0DO0o0o0o0oooog
0000000000000000000100000
000000000000 HARKOOOOOOOOOO
O0000000000 [Nakadai et al., 2008)0 0000

gbobooboobooboobooooboobooobooobao

000000000000000000000
0000000000000 000 and 000D,
2006])0 [MacTear, 20040 000000000000 0O0O
00000000000000000000000000
000000000000000000000000o
0000000000000000000000000
0000000000000000000000000
0000000000000000000000

3 Ubhooogoboboooobboo

gobooooobobooooobobooooooooooo
bobooooboobooboooboboobobooban
oobobOooobooobooooooooobooooo
obooooboobooooboboooobooobon
obobooobooboobooooboboboooboo
gobobOoooboobooooboooooobobooooo

obooooOobooobooboooobooboooooboaoon

ggboboobboooobobgoabobbooooood
gbooobooboobooo

ooboooooooooooooooooooooooo

e JO00ODOOOOODOODOOOODOODO

e 1D0UI0D(DDDODDODOUOODDOODDOO
0000000)00000000o00o0ooUoo

46

gboooooao
e NOUDOUOODLOOODOOOOODOOONO

0000000000000 O00O00O0O0HATTACK?2S”
guooboboooboooobobooobobooobooo
gboooobobobooobobobgobobooobooon
gboooobooo

3.1 OO

gobooooboboooobooooobobobooooo
gbobobobobobobobobo oooo 280
(000D0)0000O0OU0D00O0OO 2000000000
gooooobobooooboobooooobooboon
gooooobooobOoboooboboobboooboo
gboooobooooboooooon

uoboobooo2sboooboooboogboobn
OO00OOHATTACK25 00000 DOHATTACK25 000
gooobobo200b00ooooboooooooobn
gboooooao

e OUUOODOOOOODOOODLDOOODOOOOO
gooboobooboobooboobon

e J00ODO0OOLOOODOODOOOOODOOO

e OUO0O0ODODOOODOOODLDOODDOOODO
goog

« 0000000000000 D0O0O0O0O0O0000
0000000000000 O00000000
oo)

obob40000000000000000100 25
ggobooboooobbbooooooboooooobo
goboooOoooobooooobobooobooboooooon
ob0oo0ooooo0ooboboboooobogn Figure 2
ggbgbooaobooobooboboaobooboood
gbobobooboobobobobobobobooon
gbooooboooobobooobobobbooboon
obobooooobooooooooo

3.2 00OO0OODOOOOCODOO

000 HATTACK25 OO ODOOOOO0OOOCOOOOO
oboooooobooooboooooooooboooooon
O00O0O0O0O0O0O0O0O0OHATTACK2 00000000
000000 ()Oo0oo0ooooOooOooOooooUoo
00o0ooO0o0ooOo0ooo(()ooooooooooooo
00@B3)0000oo00ouo0o0ooooooooooo
gboooobo30boogon
000000o0oo0oooo0oooooMU(2) oo
gbobooobobooooobobooooobooboon



Figure 2: HATTACK25 0000000

0000000 @3)0oooooooooooooooo
oooobooooon

4000000000000000DOO00O0O0DOO0OO0
ooooo

4 0O0OO0OOO0OO0OO0

ob0obooobooooobooooboooooooan
OO0ODOHATTACK25 0000000000000 OO
gobooboooboboooooooobbooooboboo
gbooooOoboooooobooon

4.1 00000000

0000000000 HRP-2 [Kaneko et al., 2004]0 O
O0OO0O0O0OO0OHRP2000000000000000
00000000000000 8h00000000O0O
0000000000000000000000000
00000000000 000000000000000
0000000000000

4.2 0J0OO0O0OO0OO

Figuwre 300 00000000O0OO0O0OCOODOOOO
obooooboobooooboooooobooboboon
O00000000000000000 HARKOOOO
OO00000O0OO0OHARKOOOOOOOOOOOOOO
000000000000 Julius'! 0000000HARK
ooo0ooooOooDoDoODOOJiws0000000000d
bobooobooboboooboobooooobooban
gboooooboobooooobooboooooooboaooo

Thttp://julius.sourceforge.jp/

47

ETLAvV—ik
HFRRED2HFUEL
FE%EEIITID / !

Figure 4: OO0O00O0OO0OOO00OD0ODOOOOD

Figure 3 0 0 0 0 Game Management Module 0 0 0O O
000000o0oOo0OU0OoDO0ooOoOOOOoDOOOn
gooooooooooooooooooooooo

4.3 0O0OO0OO0OOO

gboboooboooobooooooobo3gooooonn
gboooobooboobobOooooboobonbog 20
000000000 HARKOOODOOOOOOOOoo
gooboooboooobobooboooooboooboon
gboboobooooboooboooobooobooooon
gbooooboooooboobooooboobo

4.3.1 OO0O0OO0OOOOO

HATTACK25 0000000000000 0OOOOO
gooboobooooboboooboboobboooboo
gobooobooooboooboooobooooooon
gboobooobooooboobooboobooobooboon
O00OC0OC0OO0O0OHARKOOOOOOOOOOOOOOO
oobooooopooooooooo

oon
gogoboobooobboooobbooobobo
gobobooooooobooooobobbooboobood
Figuwre 40 000000000000 OO0OODOAO
guoboboooobooooobobooboboaooo
goboobobooboobooboon

HARKOOOOODOOOO
gogbogboobooboobooogd

1. dgbooboobooobooboboobboboo
006, (1<i<4)0000

2.0000000¢06 00 1000000OO
gobogob:0b0boobboooobboo
glbodbebO0oobobooobooobboooon
HATTACK25000HARKOOOOOOO 5°0
goboboboobobooboobbooboaboa
Oooo0oobooobodbe=1°000000



‘llllllllllllIllllllllllllllllllllllllllllll.‘

E RObOt Game Management module J
n n
. HARK Julius NRIVEE E =
n INR)L
. b= FARTLA
BNR— ) —-
nx=E P FLA 0 B = s .
8 - =3 o .
: EEERE _1g 7 g
" n
" n
L
E EfZ$I5E E
‘.-------.------------------------------------’.
Figure 3: 0O OO0O0O
EEER 00000000000000000000000000
AEH > BE
T sm 00000000000 00000000000000
00000000000000000000000000
ADE Ll HATTACK25 00 00000000000000000
RED L
e < M 00000000000000000000000000
&
547548 >R 00000000 30000000000000000

Figure 5 00 O000OOO0O0ODO

6 — 0] < (1)
4.3.2 0O00O0O00O00O0O

gbooooboobobooboooboobooooobobo
oobooooooboooboboooooboboooooooo
oobooobobooboobobooobooooboooooo
bobOooooooboooobobobooooban
0000000000000 0000000000(@ao
00,1992)000000000000000000000
oboboooboobOoooobooboooooboobgoo
gbooooobooboooboobooboooooooboooo
obooOoobooboooooobooobcbooban
oboooobooboboooobobobbooboon
bobooobooboboooooboboboooobann
obobOooboobobooboooboboobooooban
ObOOo0OOob0Oo00o0b00b00D0Figure 50000000
gooooboobooooobobbooogooo

4.3.3 0OO0O0O0OOO

gbooboboooboooboooooboboooa
obooooboooobobOobobuobooooboann
obooooboobooooooboboboboobon
oboboooobooobooboobobooboooobooo
gbobooooobooboooboobooooooooban
oboooooooobooobooooooboboooboon
oboooobooboooobobooooobooboon
obobooooobooobooobooobooboo
000000000000 COO0O0OHATTACK250000O
oooooooOooooooooobooobooooon

48

goboooobooooo

5 0Odd

gbobooobooooboobooboobobooboon
obobooboooobooooobooooooboooooon
goooooboooboobooobooboooooboooboon
0000000000o0ooooDboOoOn RobotOPlayer
00o0oU0ooO0UooOo0oUooOo*Wooooooooo
obooo

KDDDDDDDDD B

Robot: 0O O0D0O040000

Robot: OO0OOOOOODOOOODOO
*OOUOOO: 000O0ooDooooo
Player: 00O

Robot: OO
*OOUOOO:000Oooooooo
Player: OO OOO
Robot: OO OOODOOOODO

Robot: OOOODOOOOODO
*OOUOOO:000oOooooooo
Player: 1500

Robot: 15, 14,13 00000000
*OOOOoOOoOOOooOo: 15,14,13000000

6 U000

gobooobobOooooooboooooboooobobooo
gbooooooboo4b00000000000000D0O
goboOooooboooooooooboboboOooooon
goboooooooooboooobooooooooo



Figure 6: 0000

Table 1: 0O 00O

gbooogo 400 20 (600)
goog 20-200 ms (100 0)
uoooboooooao 0o0ooo (200)
gboooog 50
gboooo 600 OO

obooooboobooooboooooboobocooobaon
ooooooood

6.1 0OO0OO

gboooobooboooobooboooooobooboo
000000000 Figue6OOOODOOOODOOO
OooooDoDoOo0oO0oO0oooi120°e000000000
oobooobooooooboobooobb 40000000
boboboooboboooboobobobooooan
000000000 HalDOOODODOO [Hall, 1966,
pp. 113-125] 000000000000000000O0
oobooboooobooooboooooooooooboon
goboooodoilsmO0OO00O0O0O0O0OODOOO00
booooooboooboobooboobooboobod 1.6m
obooooboobooboobooooooboboooan
000000000 (bo0o0o2wp000)4000000
O0oOooDDODoO0O0O0O0O0000000000dFrigure 6
goboooboooooooooboooboobobooooon
ooboooooooooboooooooobooobooooon
O00000000ooooO0oo000O0ODoOOADDOD
0000000000000000 61.2[dBJOOOOO

6.2 0O0O0OO

Table 1000000000000 ODOOOOOO0O0OO
gobooOooooboooboooobooooooboooo
000000000000 (Figwe7000000000O
000000)000000oU0ooooOoUoooo
gobobOooooboooboooboooooboooooon
obooooboobooooboooooooboooboan

49

8
sl G ]
g
S
g =10
oa
o
@
D (Co —]
=70
100 27500 o0 W W VR I R VI R ¢ Rk R .1 VR
BF %) (Frame)
Figure 7: 0O OO
100}
95
_
X oo
<
8 st
©
K gol
2
8 H
o s
3]
S 70
w0
65
60 - .
— 2-people
55

2‘0 4‘0 éO éO 160 1‘20 1“10 160 180 200
Delay (msec)

Figure 8: 000000000

O00000000000000D0000 Nsyccess 30
ooo0Oo N, OOOO (2)U000000ooooon
gboooogoo

Niuceess
Nsp = ——

Nau @)

6.3 0O0OOOOOO

Figure SO0 00O0O0DOO0O0OOOOODODOODODO
0000000000000 000 100%0000060
msec d 90 % 000140 msec 0 100 %0 0000000
goboooobo20000000000000000DO
oobooooooooo040000000 10000
o000 40000 2000000000000000
obooobooobOoboooboooooboobooboon
gboooooboboobg 20000000000b000
gbooooboobooobooboooobooboooogaon
gbooooobooboobooooboooboboooboon
gobooooboooooooboooboobooboooon
g3dbooboobooboobooboobooboooogann
gboobooobooooboobooooooboboon
gboobooobooooboobooooooboobooon
oboooobooooooboo



v Oogd

obooobooooobooooboboboooobann
0000 “HATTACK2” OODOOOO0O0OOOO0OOOO
gbooobooboooboooobobobooboo
00000000000 HARKOOOOOOOOOooo
oboooobooboboooobobobooooban
oboooooooobooooobobooboboobon
gboooooboooooboooooooboooo

oboobooobobOobooboboobobobooooo
obobooobooboboobooobooobooboo
gboboobooooobobooobobobooooban
obobOobobooobooooboooboboooboan
oobooooooboooooboooobooooobooboooobon
obooooboobobooooboboboooboo
goboboooooboooooooooboooooooon
ooooooboooo

HEN

0000000 0000 (S) No.24220006 0 00O O
goo

gooo

[Hall, 1966] Edward Twitchell Hall. The hidden dimen-

sion. Doubleday, 1966.

[Kaneko et al., 2004] Kenji. Kaneko, Fumio. Kanehiro,

Shuuji. Kajita, Hiroshita. Hirukawa, Toshikazu.

Kawasaki, Masaru. Hirata, Kazuhiro. Akachi, and
Takakatsu. Isozumi. Humanoid robot hrp-2. In
Robotics and Automation, 2004. Proceedings. ICRA
04. 2004 IEEE International Conference on, vol-

ume 2, pages 1083-1090, 2004.

[MacTear, 2004] Michael F MacTear. Spoken Dialogue

Technology - Toward the Conversational User Inter-

face. Springer, 2004.

[Matsusaka et al., 2003] Yosuke Matsusaka, TOJO
Tsuyoshi, and Tetsunori Kobayashi. Conversation
robot participating in group conversation. I[EICE

transactions on information and systems, 86(1):26-36,

2003.

[Nakadai et al., 2008] Kazuhiro Nakadai, Shunichi Ya-
mamoto, Hiroshi G Okuno, Hirofumi Nakajima, Yuji
Hasegawa, and Hiroshi Tsujino. A robot referee for
rock-paper-scissors sound games. In Robotics and Au-
tomation, 2008. ICRA 2008. IEEFE International Con-

ference on, pages 34693474, 2008.

50

[Nakadai et al., 2010] Kazuhiro Nakadai, Toru Taka-
hashi, Hiroshi G Okuno, Hirofumi Nakajima, Yuji
Hasegawa, and Hiroshi Tsujino. Design and imple-
mentation of robot audition system ‘HARK’ — open
source software for listening to three simultaneous
speakers. Advanced Robotics, 24(5-6):739-761, 2010.

[Young et al., 2013] Steve Young, Milica Gagi¢, Blaise
Thomthon, and Jason D Williams. Pomdpbased sta-
tistical spoken dialog systems: A review. In Proceed-
ings of the IEEE, pages 1160-1179, 2013.

[0000,1992] 0000 0OO0O0O,000.00000
0000000000000. 00000000000
, SIGSLUD-9201:1-9, 1992.

(0000 and 000DO0,2006 0000 and DODOO.
0000 00000000.0000, 2006.

(D000 etal.,2012] 000D, 0000,000, and
0000.00000000000000000000
00000000 (0000,00 >0000000
000000000000). 00000000000.
A, 00000, (1):37-45, 2012.

[DD0D00,2003] O0OO0O. O0DOO0OODODOOOO OO
0000000 PaPeRo O0OD0O. ODOOOO, 42(6),
2003.

[0000D0D00OD00,2010) 00DO0O0O0OD0OOO0O0O. OO
000000000000 PALRO, 2010. http://www.
fsi.co.jp/company/news/100201.html.





