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Robot Planning System Based on a Modified DFID Search Method

Jaeged Yim'

. ABSTRACT

We propose a new search method which is based on the precedence relationship between subgoals. The
proposed method reduces both the branching factor of and the depth of the search space by making use
of the precedence relationship between subgoals, and further improves the efficiency of Al search by im-
mediately achieving directly achievable maximal subgoals and immediately performing the directly applica-
ble actions which must be eventually done. The efficiency of our method has been analysed theoretically.
We have also implemented a robot planning system equipped with versions of DFID and IDA* which are
modified by applying our proposed strategies, and experimentally showed the efficiency of our strategy.
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(Table 3) CPU times spent by DAD, DAD-pos and DAD--

pos1i
STEP DFID DFID_posl | DFID_pos
2 0.28 0.00 0.00
4 2.18 0.00 0.06
6 50.53 0.00 0.11
8 210.91 0.00 0.30
10 962.38 0.00 0.53
12 2111.858 0.01 0.66
14 4057.09 0.06 0.67
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(Table 4) CPU times spent by DAD_pos, DFAD_
pos1 end DAD_pos2

STEP | DFID_pos2 | DFID_pos | DFID_posl

4 0.00 0.00 0.00

8 0.10 044 0.00
12 1.16 2.86 0.01
16 250 2748 0.03
20 5.38 96.97 0.05
24 9.35 194.12 0.07
28 13.78 373.66 0.26
30 19.75 767.20 1.50
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(Teble 5) (a) CPU times spent by DAD.pos1 in solving
20 blocks problems
(b) CPU times spent by DAD.pos3 w find ap-
praximete sdutions of 40 blocks problems

STEP | DFID_posl STEP | DFID_pos3
24 0.04 38 0.85
30 0.12 58 2.94
36 0.51 78 46.50
42 2.60 100 500.48
48 7.73 114 1387.95
54 21.92

((a) 2042 2A4) ((b) 4072} A

(£ 5(a))A= 2042 248 DFID posle 2
Fed Zele CPU A)7Hg Bt o|Ae AF
7A A AAAA FAE F= dndF F
743 g ZAdets Yo (& 5(b))ole o
2)2] 404A} FA| o) diste] DFID _pos37} 214
Y& =4 A CPU A)74¢ 2l DFID-
pos3t HAHAE £ T3 At dAL Rl
A B vle} Zho] vl whE | Zhfjoll Al E
Tl

272 IDA* posell @ YA IF2
&3t strh. 2 o]4 Manhatan distance®
AHe-3tE IDA* pose] A%°] DFID_posle] 4%
3} tiE40)sts] dEoltt. IDA* pos7t B3t



362 BIRHBH2I8E =8X H2H M3& (95 5)

(& 6) DAD_pos12} IDA*_pose] Bim
(a) MAElE £ %, (b) CPU Al2t
(Teble 6) Compering DAD_pos1 to IDA®_pos: (a) Nurmber
of nodes explored, (b) CPU time

STEP| IDA*_pos |DFID_posl STEP | IDA*_pos | DFID_posl
A 37 37 24 0.04 0.04
30 81 76 30 0.12 013
36 572 56.6 36 1.04 1.08
42 1163 111.2 42 2.18 2.23
48 3039 2978 48 5.76 586
54 10935 1070.1 54 20.72 21.08
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