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Perceptio n i n T s u m e G o unde r  4  Second s T i m e Pressur e 

Atsush i  Yoshikaw a an d Yasuk i  Sait o 
NTT Basi c Researc h Labs . 

3- 1 Morinosat o Wakamiya ,  Atsugi-shi ,  Kanagaw a Pref .  243-0 1 Japa n 
y o s i k a w a @ r u d o l p h . b r l . n t t . j p 

In t roduct io n a n d M e t h o d s 

The purpos e o f  ou r  researc h i s t o mode l  th e perceptio n o f  G o 
players .  Ou r  previou s stud y show s tha t  wit h 3  second s tim e 
pressure .  G o player s wil l  recogniz e boar d situation s differ -
entl y accordin g t o thei r  skill s  (Yoshikaw a &  Saito ,  1995) .  I n 
orde r  t o investigat e th e difference ,  w e use d ey e camer a data . 

2 subject s wer e investigated .  O n e wa s 6  da n (stronge r 
player) ,  anothe r  wa s 2  ky u (weake r  player) .  The y wor e N A C 
E M R - 6 00 ey e camera .  T s u m e G o problem s (lif e an d deat h 
problem s usuall y nea r  th e edg e o f  th e board )  wer e displaye d 
on th e compute r  monito r  fo r  4  seconds .  The y mus t  answe r 
th e first  mov e usin g a  mous e withi n tha t  perio d o f  time .  The y 
g o throug h 31 1 problem s o f  variou s difficulty .  A m o n g them , 
10 problem s appea r  twice . 

Results 

S o me o f  th e result s obtaine d s o fa r  ar e liste d below : 

1.  Fixatio n points :  Eye s fixate  o n stone s themselve s an d 
empt y fxjint s i n TsumeGo ,  whil e eye s fixate  o n th e bound -
ar y o f  stone s an d empt y point s i n ordinar y G o game s 
(Yoshikaw a &  Saito ,  1993) . 

2.  Fixatio n i s limite d t o smal l  area :  Eve n thoug h ther e wer e 
many stone s an d empt y point s o n th e board ,  eye s fixated 
onl y t o a  smal l  are a i n TsumeGo . 

3.  Stronge r  playe r  v.s .  Weake r  player :  (1 )  Stronge r 
playe r  ha s shorte r  fixation  time(200ms )  tha n weake r  playe r 
(300ms) .  (2 )  W h e n a  stronge r  playe r  answere d correctly , 
hi s eye s fixated  a t  correc t  poin t  fo r  a  lon g time .  But ,  whe n 
hi s answe r  wa s incorrect ,  hi s eye s wonde r  aroun d o n severa l 
point s whic h wer e almos t  irrelevan t  t o th e correc t  answer . 

4.  Differen t  ey e fixation  t o th e sam e problems :  (I )  Eve n 
when th e sam e problem s wer e given ,  subject s di d no t  fixate 
at  th e sam e point s (se e Figur e 1) .  Bu t  th e stronge r  player' s 
final  answe r  wa s th e same .  (2 )  W h e n fixation  tim e wa s 
summed up ,  th e stronge r  playe r  looke d a t  nearl y th e sam e 
point s longe r  tha n an y othe r  points . 

5.  Correc t  answer :  W h e n th e stronge r  playe r  answere d cor -
rectly ,  h e usuall y looke d a t  correc t  point s withi n 200m s 
fro m th e proble m presentation .  A  weake r  player ,  regard -
les s t o th e correctnes s o f  hi s answers ,  tende d t o loo k a t 
severa l  importan t  points ,  suc h a s Atar i  ( a threa t  t o capture) , 
Kir i  (cut) ,  whic h ca n b e easil y identifie d fro m th e boar d 
configuration .  W h e n a  stronge r  playe r  wa s incorrect ,  hi s 
ey e movement s ar e simila r  t o weake r  player . 

6.  Patter n knowledge :  W h e n stronge r  playe r  point s ou t  hi s 
answer  withi n 2  second s b y mouse ,  hi s eye s fixate  o n th e 
answer  withi n 300ms .  I n thi s case ,  h e seem s t o us e patter n 

knowledge ,  becaus e h e answere d sam e poin t  t o differen t 
problem s whic h contai n sam e partia l  pattern ,  regardles s o f 
hi s answer' s correctness . 

(a )  Firs t  tim e 

(b )  Secon d tim e 

Figure  1: Stronger Player's Eye movements to the same prob-
le m a t  differen t  occasion . 

Conc lus ion s 

Throug h th e analysi s o f  TsumeG o solvin g tas k unde r  4  sec -
ond s tim e pressure ,  w e found :  (1 )  stronge r  playe r  ha s man y 
patter n knowledge ,  (2 )  stronge r  player' s patter n knowledg e i s 
not  s o strict ,  (3 )  withi n 300ms ,  stronge r  playe r  ca n find  ou t 
th e correc t  answe r  i f  h e know s th e pattern ,  (4 )  whe n stronge r 
playe r  can' t  us e patter n knowledge ,  th e strateg y i s simila r  t o 
th e weake r  player's . 
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Yoshikaw a A .  &  Sait o Y .  (1995) .  Perceptio n i n Tsume-G o 
unde r  3  sec .  Tim e Pressure .  I n Proceeding s o f  th e G a me 
Programmin g Worksho p i n Japa n '9 5 (pp .  105-112) . 

868 

mailto:ikawa@rudolph.brl.ntt.jp

	cogsci_1996_868



