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Abstract: We discuss and evaluate metrics for difficulty rating of the Shisen-sho puzzle to model the human
thinking process. We measure the correlation between the metrics for computers such as information of the
state spaces and the features which are related to the difficulty of the problems such as the accuracies or the
answering time of humans. State space of the Shisen-sho puzzle can be classified into two parts: one has the
path to answer state and the other does not have it. We define the former as solvable state, and the latter
as unsolvable state. We extracted four metrics, the average number of available moves, the rate of solvable
states, the average length of the longest path from a solvable state to an unsolvable state, and the distance
of the longest path in the unsolvable state space, from each problem. In addition, we collected the actual
data which will help us to model the human thinking process via the game we posted on the website and
got the averaged accuracies and the averaged answering time of humans for each problem. We analyzed the
correlation between the metrics from the state space and that from human data. The experiment shows the
average number of available moves contributes greatly to presume the average time to be solved. Moreover,
the correlation of the accuracy improved by introducing the metrics from the state space as well as the
average number of available moves.
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Fig. 1 An initial state of Shisen-sho puzzle.
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Fig. 2 Examples of condition that tile can be taken.
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Fig. 3 Example of a deadlock state.
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Fig. 4 Structure of state space for Shisen-sho puzzle.
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b Y AT ANDHAPTTETS 5.
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T 5
A.1 solvable BEHIF| 7T X L

©

void solvable distance search(){ -
problem=load_problem(p); /1T RE D e A3 A P
solvable_distance(problem. initial position); /IR N © BRER B bA
}

int solvable distance(position){
position. distance=00; 119 i TR~ D IR % 0o |Z 7R E
if(position. move. length!=0){ Iz D )E'J ﬁ wJ E?ﬁ‘ LoXAY Ae
for(each position. move){ /A2 b O FHE T & 42 THl %
next_position=position. do_move(move); /[P RE TP & IR Ry i & A2 BR
if(solvable_distance(next_ posmon) =0){ /R 5 I 23 solvable JRH CTd %
position. distance=0; D1 solvable & I

JE &Y b FEEE D D DR E
TR O 1 75:731]/{7‘_%
}

}
} else { . R
if(position. last_hai==0){ /FIRE T3 72 <, 7%V MW THERRE
position. distance=0; //Z ® J&ifi i solvable J& i
} else {
position. distance=1; /FFEE Y HHE
}

}
output(position, position. distance); //Z @ &y OfE % H )
return position. distance;

} else if(solvable dlstance(next p051t10n)<p051t10n distance){ /YK J&j 1 7% unsolvable J& i /x>, Bl
position. distance=solvable distance(next_position)+1; /LR O Fa7E £ V 2> 5 O kX
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I ZE  (FEREH)

2008 4F BT K5 T2 s 1w i
MR T, BUE, AL R
BAESd, XAV O, BEEEC
B3 L 72 N THNBE DA FE I HES.

I\

oy

=T (E£H)

BB TR R A Lo R FE R
T FE LSz, 1977 FHEKFEK
FhE LR T, Ty
. SRR RN - BB & #E
T, 1994 FXYBR. 22—
TR, 12 EHAE, B, Al
. BRBELTRFER LR Ea—yaLb s s
(BRI A gt a v ¥ o — S ) EE AL 3

FEREZH, 7 AEEMIRASEEEREML. F—A VAT
Lo HARSREIZ BT B8 - HRRERS - BlEMEOIIFEICTHE
FLTW5.
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