1

Technical Papers /

Juoggoooboogobotdod

Multi-State Commitment Search and Its Evaluation

oo oo+ ug o *?

Yasuhiko Kitamura Makoto Yokoo

+1 O0000000000000OO0

Tomohisa Miyaji

oo oo+

Shoji Tatsumi

OO0 OO *-t

Dept. of Information and Communication Engineering, Faculty of Engineering, Osaka City University, Osaka 558-

8585, Japan.
«2 NTTOODODODODOOOOOOOOO

NTT Communication Science Laboratories, Kyoto 619-0237, Japan.

19YYO MMO DDO OO

Keywords: heuristic search, RTA*, weighted A*, commitment

Summary

We propose the Multi-State Commitment (MSC) method to speed up heuristic search algorithms
for semi-optimal solutions. The Real-Time A* (RTA*) and the Weighted A* (WA*) are representative
heuristic search algorithms for semi-optimal solutions and can be viewed as a single-state and an all-

state commitment search algorithms respectively. In these algorithms, there is a tradeoff between the
risk of making wrong choices in search process and the amount of memory for the recovery, with RTA*
and WA* being the extremes. The MSC method introduces a moderate and flexible characteristic into
these algorithms and can increase the performance dramatically in problems such as the N-puzzle. In
this paper, by introducing a commitment list, we show a modification of RTA* and WA* to their MSC
versions without violating their completeness. Then, we experiment with their performance in maze
and N-puzzle problems, and discuss conditions that the MSC method is effective.
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WA*

s+ 50,

generate successors(s);

if successors(s) N G # ¢ then return success;
add(OPEN, successors(s));

add(CLOSED, s);

if OPEN = ¢ then return failure;

s + get_min(OPEN);

goto 2;
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MSC-WA*
1: s« s0;

2: generate successors(s);

3: if successors(s) N G # ¢ then return success;
4. add(COMMITMENT, successors(s));

5: add(CLOSED,s);

6: while length(COMMITMENT) > n do

7 s + get_maz(COMMITMENT);,

8

: add(OPEN, s);
9: while (length(COMMITMENT) < n) and
10: (OPEN # ¢) do

11: s + get_min(OPEN);,

120 add(COMMITMENT,s);

13: if (COMMITMENT = ¢) then return failure;
14: 5 + getmin(COMMITMENT);

15: goto 2;

02 MSC-WA*OOOOODOO

0)00000000CLOSEDOODD (500)00
0 OPENOOOOODOOOO0OO0OOOO (600)00
000000O0OPENOOOOOOOOO A(s)0O0
00s00000(700)0000000(800)00
000000010000000000

302 MSC-WA*OOOOOO

WA*D OPENO D ODODDODODODODOOOOOO
oboboooooooooboobbooooooooobooo
0000000000000 WA¥MSC-WAYYO OO
0000000 »-00000000000000OCOM-
MITMENTOOOOOOOOOOOOOOOOOOO
O0Oooo0oOPENODOOOCOMMITMENTODOO
O0O00ooooCOMMITMENTOOOOOOOOO
O000C0oOOOCOMMITMENTOOOO»OOO
oobooobooooooooobooobobooboboooo
OPENOOOOOOOOOOCOMMITMENTOODO
Ond00000O0OCOOOPENODOOOOOODOO
0000000000 0OCLOSEDD 000000 WA*
00000000000MSC-WA*OOODOODOO
O0oo0od COMMITMENT, OPEN, CLOSEDO
000000000000OMSC-WADDDO OOO
og2o0000

Sept. 1999

3

MSC-WA*D O OODOOO COMMITMENTO
OPENO CLOSEDOD OOOOOOOOOOODOO
0(200)00000000000OPENOODOO
COMMITMENTO O OO (40 0)0D0O0DDOO
0 WA*D OOO CLOSEDOODOO (500)0 COM-
MITMENTOOOOOOOOOOOOOOOOOOO
000000 OPEND OO OOD (6-800 )0 COM-
MITMENTOOOOOOOOCOMMITMENTOO
OO0 oOPENDOUOOODOOOOOOODOODOODO
0 (9-1200)0COMMITMENTOODOOODOOO
0000 (1300)0000000oooooooog
O COMMITMENTOOOOOOOOOOOOOOO
00 (400)0000000000O0O00b0oO0oOO
obboooobooooooboooooo

MSC-WA*D n =occ0000 0000 WA*O OO
oooo

303 000000000
O0OWA*D 0000000 0000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000
WA*DODOOODOO0DOO0000000000000
000000000000000000000000
0000000WA*DOOOO0O0000000000
0000000000000000000000000
000000000000000000000000
00OPENOODOOOOO0OOO D [Shirai 82]0
MSC-WA*OODODOOO0OO00000000000
0000000000000000000000000
00 COMMITMENTOOOOO (1300)00000
00000091200000000OPENOOOO
0000000000000000000000000
0000000 COMMITMENTO OO0 OPEND
0000000000000000000000000
000000000000000000000000
000000000MSC-WA*DDOO0000000
00 MSC-WA*D 0 OO OOO0OOO0000000
0000000000000 WA*ODOOsOOOO
000 (1 —W)g(s) + Wh(s)D DO OO OO0 h(s)0
00000< W <1/20000000000000
0oOo0oO0oo0l/2 <W <10000000
000000 C*00000000000000 ¢0
C*<C<C*14¢)000000000000000

oooooboooooboooboooobogoo 3



4

RTA*

1: s« s0;

2: generate successors(s);

3: if successors(s) N G # ¢ then return success;
4: update_h(s);

5. if successors(s) = ¢ then return failure;

6: s + get_min(successors(s));

7. goto 2;
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2: generate successors(s);

3: if successors(s) N G # ¢ then return success;
4: update_h(s);

5. add(COMMITMENT, successors(s));

6: while length(COMMITMENT) > n do

7 remove_mar(COMMITMENT);

8 fCOMMITMENT = ¢ then return failure;
9: s+ get_min(COMMITMENT);

10: goto 2;
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