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Abstract

How can we communicate with people who don’t
share a common language? To explore this question,
this paper describes a computational model that sim-
ulates a experimental study. In the experiment, we
employed a coordination task in which participants
used a novel communication media that restricted
The results of the

experiment suggest the three components of the suc-

usual communication methods.

cessful communication system; routine behaviors, a
symbol system, and role-sharing. The model was de-
veloped to build these components from repeated in-
teractions of ACT-R agents. We hypothesize that the
multiple learning mechanism implemented in ACT-
R architecture such as instance-based learning, rein-
forcement learning, and production compilation pro-
vide the scaffold for building a common communica-
tion system.

Keywords — Communication, Coordination,
ACT-R

1. 0oon
oooobobobooobooboboboboooo
obobooooooooooooobobon
goooooobooboboobooobooooobo
ooboobobobDoobooboooooDoon
obooboooooboboboooooboooDo
obobooboooocbooboooobooooan
gbOooocoobooboboobooobooboobo
ubooobOooboobobobooboooobon
oooooooooo
ooboooooboboooooboboooobboooan
ooOoobOooboooooobobooooonn
gboboboooooooobooboobobonn
000000000000 0O0O0ODODOGalantucci
(2000) OO0 OOODOOOOODOOODOOOOO
ooboooboooobooooooooboooo
gbobooobooboboooobooboobooaon
goboooobobooooboobooboo

Oooooooogd

obooooboooooooboooooonon
gbobooooooobooooooooonn
gboooooooooooboobogobaooo
oobooboooooobgooooooobo
obobooooooobooooooobooon
oboooocooooobooboobobobooan
obobooobooboobooooobooon
ooooooboobooobobobogobobooo
ooooooobooobobobobobooo
oboooocooobobooooocooboon
obooooooboobooboobobooboaoan
gbobooobooboobooooooooonon
oboboooboooobooboooon

OoOooooono
Oooocobooooogoag

Oo0oooo

2. 00
21 00

211 000

0000000000 00000000000
2100 000000O00O'O

2.1.2 00O

2000000bOO0oo0obOoobbobObboobDoon
oboobOooboobobooooobooobooobogoon
OOWebOODODOOOOOODOWebOODOOO
goooooobooboilobooooboobooboao
gooooobOoooobobooobooooon
oboooobooooboon

oboobobOoobOoooooooocooboon
obobooooooooob200b000:0
oooOo200000o0obooooobooobn
oooboooooobooobobooooboooon
oboooocooooooboboooooooan
oboboooooooooboooboboooon
ubobooooboooboboooobooboon
gooooooooooboboboboboo
oboobOooobobooboboobooon

O0Oooooaog

lDooD0o0000D000 (2001)0000



2011000000000028000

w  fom: 15 m
“m . I A | '

-!%Al(

D8 sase

g10o0000o0n

ZiNE a Zh#E b

Xy t—I DIER E]%' ? 7 D% '??
smEpaoxve— [ ][ | L]

JkfEk nj' ? 7 - vy

sm#EsDxve— [ ][] DD .

V(B =V v = vy

I-YzvhBH ]l D

" mu' ¥ =g | A |

02000000000000000000000
0000000000000 0000000O00O0O0
0000000000000 0O00O00O0O00O000
0000000000000000O00000000
00000000060 0000000000000
ol ],m.#.w. @ Accooooooooooon
0000000000000 0000O00O0000
ooo

oooboDbbooooooe0bbbOOOOO?20
oobobooooboooooooobooboobooon
obooooooboooOoooboobooooooboan
gbOoobooooboboooboooobooonn
gboboooobooboooooobaobooao
oogooboboooobooboooboobooogao
oboobOoooooooooboocboooboobooon
020000000000000000000000
gboboobooooboooboobooboobobonn
oooooboooooo.

2.1.3 00O

ubooboobooboboobooboboo
ooboboooooooboooboooobooobogoo
ooOoobooboliooooooboobooboooon
gbooobOoooobooobooboboooboan
goboboobooboboooboobosooaan
ooobooobooboobol2000bOg

2000000000000000

o T (Test with No Message): 000 OO OO
gbooooboooobooao

e Tsyr (Test with Simultaneous Message Ex-
change): D00 000D 0OO0OOODOOOOOO
oboooOooboood

e Trpr (Test with Immediate Message Exchange):
oboboooobooboooboboooboan

22 00000

0000000000000 00000000
000 (Tsy, Tray) 000000000000000
0000 (Tyy)00O0000000000000
0000000000000000000000
0000000000000000000000
00000000000 000000000000
000 (Tyy) 000000000000 (Tsy) O
0000000000000000000000
0000000000000000000000
0000000000

000000000 000000000000
0000000000000000000000
00000000000000000000000
0000000000000 0000000002
000000000000 0000000000
0000000000000 000000000
00000000000000000000000
000000000000000000000
0000000000000000000000
0000000000000000000000
0 O O O (Scott-Phillips et al., 2009)0

3. 00O
3.1 OOuooogn

gbooboobooobobobooogoobao
gdooooboooooooboooooooonb
ACT-R (Adaptive Control of Thought-Rational: An-
derson, 2007) 00000000 OOOOOOOO
gboodoobooooobobbboooooon
dooooobooooobooao.
ACT-ROUODOOODOODOOOOO (Newell,
1994) 000 0000O0OO0ODOOOOOOOOOO
goooooobobobooobbboooooon
gooooooobbooboboooooboon
goboodooooooboboouoobono
ACT-ROODODDODOOOOODOOOOOOO
ooooooooooooooooobobbos
000000000000 D0O00ODOACT-RO
dooboooooooooooooooboason



O0ooooooACT-ROOOOODOOOOO
OCOOO0OO0ACT-ROCOOOODOOOOOOOO
Oo0obO0oo0oo0obOob40000000D0OO
obooboooobooboboooobooon
oooobooooooobbooobobooboog
oooobooooooooobbooboonog
OO0O00oO0O0O000ithen0DODOOODODOOOO
obooooobooooobooon

oobooooooobobobobooooobobooo
oobOboobooboooobocoobobooooan
obobooobooooboooboboooboooboaon
ubhbobooobobobooobooboood
obooooboooboboobooboooboooaon
0000000000 0OACT-ROOOODOOO
gboobobobobooboooobooboobooogon
gobooboooboboobooboboooboann
goobooooboboooobooo

ACT-ROODOOOODODODOODODOODOOOOO

Oooooooogd

OOoooao

oooooobooboooboobooooboboooog

oboboboooboobooobooboooooao
gbobooboooooooooooboobaonn
OO0O0OD0O0ACT-ROOOOOODOOOODO
obooobooocbooooooboboooo
ano
OO0ACT-ROOOOOOOOOODOODOOO
obobooboboobooobooobooboooo
oboboooooooboboboboobobooo
ob0ooobOoobobobobooonoao
(Lebiere, et al.,, 2007) 00 0 00000000
uobooboooobooooboobooaon
gboooooboobooboobooooooo
obooooOooooboboooooboooonoo
ubobooboooooooobooooooon
obobooobobooobobooobann
oooboooooooobooboogooo
goooooobobooooooobooo
obooOoooOoboboooooooo
uoobooobooboooboooboon
oooboboobooboobooboooooog
oboboboboboooooooooo
oboocooobooooboobobobobn
ubOoooocoboobooooooooboobo
O0o0000O0O0ooooooooooACT-RO
goobobooooobooooooobooooo
oboboobooooobooboboboboon
obobooooooooooooobobon
gooooboboobobooboboooboono
obooooooboboobooooobooobooao
oboboDooboooobooboooboo
oboboooooooooobooboobooba

O O0OoOgooo

Do oooodooogo

OO0 oooooodg

OoooOoooOodg
Oo0oooodg

OoooDooooooooog

-3

O00ACT-ROOOOOODOOOODODOOOOO
ooooo

3.2 ODUOO0OoOgoboobOoogao

oboooooocooooboobobooooooonn
ACT-RODOOOOOOODOOOOODO20000
ggooobbboobooobuoobboon
gogobbbdooobboobobbooooon
O00ACT-ROOOODOODO2000000000
Oo0O000O0oooOoOooOo0O0O0O0OoACT-ROO
00000 oDOo0oDooo0OooDOooooooACT-R
Graphical User Interface (AG) D 000000 0O

AGIDODOOOUOODOOOO0OCODOOOACT-RO
gboooboooooooobobobobobooon
000000000000 00000000OACT-R
gobbbboobbooboobbboobo
gogoboobboooooobobbbuoogoobobn
oobooooOoooOoooooooooooobooboon
obOoobobooobooobooboooooon
goooooooboboo

goggbobodobdooboobobbbooooon
0000000000000 O0O0OO0OD0ACT-ROO
ooooobooboobooboooboooboooo
gboobOoooobobobooooooobooonn
00000000 0O00ACT-RODOOOOODOO
gogobobboooooobobooooooboboo
obooobooOooobooboooba

000000000 O00200ACT-ROOOOCO
gooobbooboooooooouggooboboo
o000 ooooo
obooboOoboobOooboobobooobooboon
gbooboooboboboboooooooooao
ubobOOo:-10b0b00b0ooo200000000
gogoooobbbbboboooooooooo
oboooon

3.3 Uoboooobuboooboooan
g

0300000000000 ACT-ROODOO
Ooo0ooooooooooooogooooooo
dodoooobobobboooooooooooon
000D0D0D0D0D0DO0OO0O0UODoACT-ROODOODO
O00o000ooooooDoooooooooon
1. 0000000000: upper-left, upper-right,
lower-left, lower-right 0 00000 0ODOO0O
e self-loc-pre: OO0 DO DOODOOODODOO
ooooooo



2011000000000028000

Agent 2 JO8ovay
A I v 1 MESETO5 sy
gent 1 AGl interface (CL) ERSETOSY Yy
BRRETOSI Y3y
’E‘ x=a x=b _x=c x=d MBRETIOS7 Y3y
|A A VAN ENETOY
"By Mt ‘ VDR
DB T
b L RORBE I YY
(c.e)(d )
BEORHE DESE

ISA coordinate
self-left-symbol triangle
self-right-symbol blank
other-left-symbol blank
other-right-symbol triangle
self-loc-pre upper-left
self-loc-post upper-right
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been already obtained
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¢ Retrieval Failure

RECONSIDER-DESITNATION-FROM-
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