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Abstract; Finite-domain representations ( FDR) is one of the best methods to compress the size of state space, but it requires
building a logic program for each initial state in grounding stage. Unfortunately the number of the possible initial state in con-
formant planning is always huge. So there will be heavy time and space overhead and even leads to memory overflow. In order
to improve the efficiency of the algorithm, this paper designed a new method named IFDR using a single logic program to trans-
late the PPDDL task into grounded one. A logic program consists of a set of facts and a set of rules. The set of facts of the logic
program was formed by the atoms in all the possible initial state, and the set of rules was derived from the axiom and operator

definitions. The outcomes of comparative experiments validate the accuracy and effectiveness of the new algorithm.
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Input: normalized PPDDL task
Output; logic program
compute the set of facts: F
factSet = &
for init in task. init:
factSet = factSet U set ( init)
compute the set of rules: R
ruleSet = compute ruleSet following the rules described
above

prolog = construct a object of PrologProgram class

O 0 N N R W =

using factSet and ruleSet
10 return prolog
PHAE RN, CPT-FDR Sk 2 i g — D 2 AR 7. B
TERA — AT A SO 2 B AR 7 i o S8 P 57 R
A BRI, R RS SR DO — D AT WD E . 3153
TR O RS nR
Input: logic program
Output; the canonical model of logic program
for each join rule r in ruleSet:
r. index; = construct an empty hashtable
r. index, = construct an empty hashtable

unifier = Unifier( ruleSet )

1

2

3

4

5 queue = construct an emply queue
6 result =

7 Enqueue all facts in factSet

8 Enqueue a fact means that add it to queue and result if
9 it is not yet a element of result

10 while queue is not empty:

11 next_atom = queue. pop( )

12 matches = unifier. unify( next_atom)

13 for match in matches:

14 if match refers to o in r = aa; :

15 let @ be the variable assignment

16 and @( o, ) =next_atom

17 Enqueue ¢(a)

18 else if match refers to o in r = a—a; ,a,:
19 let @ be the variable assignment

20 and @(a; ) =next_atom

21 key = ¢ and ¢ e free(a; ) Niree( a, )
22 add @ to 1. index, [ key]

23 Enqueue (¢Uvy) (a) for each

24 v e r. index, [ key ]

25 else if match refers to ayin r = a—a; ,a,:
26 similar to the second case

vesult FORAFHIC 1y AT 3% (9 J5 7, B0k 0T B2 R v A
B ml IR B AL R queue SR IE 5 © 98 E AT
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o, SEHIARVERCAY 4] , [ 2Z TRAR o
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71 shute safe L& grid TIJE TO R 2 G0 09003, 43 50 bu
safe .grid £/~ FHIEE LAMAM™ #1 %1 2 55 114 translate 24>
HEAT T SEENT LY, LAMA S22 R vh— A4~ B SR 1 B R
25, BRRSZE RIS AT, AL B2 AMD Athlon™ Dual Core
Processor 5000B, N/ 2 GB,#:/E &4t UbuntulO. 10,

3.1 CPT-FDR it A ER X LE

CPT-FDR 85343 U8 43, 48 3L 2% 8¢ CPT-FDR Ji #E
F18) Sk R [ RS2 ) A B B g I (1), B A s BRE B AT I [R] S
600 s, it 600 s W2 EFRIT o BT Wa, 76 AN Xof 25 B R0 duk
B P IBFTEE R ——F2E . R —7 IR I 8] B 28
1600 s, SABFEXTELANER 1 FiR o

F1 BRI /s
MRIFE  CPT-FDR IFDR MRIFS  CPT-FDR IFDR
safe-50 1.797 0.125 em-05 2.625 0.141
safe-70 4.500 0.219 em-10 249.547 5.547
safe- 100 12.391 0. 406 em-11 601. 656 11.937
block-03 0. 406 0.062 em-15 — 250.672
block- 04 4.250 0.547 u(6)-05 3.328 0.281
block-05 59.109 14.875 u(6)-09  227.188 12.672
¢-60-30 1.547 0.562 u(6)-10 — 31.891
¢-91-45 3.125 1.172 u(6)-13 — 445.500
¢-119-59 4.828 1.969 bu-50 12.312 0.266
u(5)-110 4.562 0.156 bu- 100 88.312 1.078
u(5)-rl0 12.250 0.453 bu- 150 287.781 2.297
u(5)-k10  28.172 0.828 bu-300 — 8.906

MFE 1 0 LLE Y, CPT-FDR 4% 83 78 uts (5) | safe,
blocks P& corner-cube SR F 3R R 4T, FLIB 17 R ] HK
J37E 10 s DL {BAE comm S5 RERI F G 47 30 B IR A AR
SRAEINI 0] R L A T BB, CPT-FDR [ B[R] T FEAS 2 AR K,
4 comm-01 % comm-05 (B FTHIHRATF 10 s, SR Pl HA
R[] R 8 52 i, AR B g I ] A i A . AT LA comm
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], RN R comm- 11 #3247 I [B] £ 600 s /45, Tl comm-
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BKIEE CPT-FDR IFDR HEIAB CPT-FDR IFDR
cm-05 2.422 0.015 £-05 320.031 0.375
cm-08 39.485 0.047 f-06 460. 625 0. 469
cm-10 233.469 0.141 f-08 — 0.609
cm-11 559.672 2.263 £-09 — 0.703
cm-15 — 4.699 sort-05 1.203 0.031
u(6)-05 2.876 0.031 sort-08 195.281 0.187
u(6)-09 183.703 0.593 sort-09 — 3.438

u(6)-10 — 1.374 sort- 15 — 142.797
u(6)-13 — 18.360 bu-50 12.312 0.094
grid-2-5 8.031 0.203 bu- 100 85.203 0.328
grid-3-5 4.266 0.156 bu-150 278.813 0.687
grid-4-5 88.419 1.109 bu-300 — 8.984

# 3 4 T CPT-FDR 53k b fir e F e figk ke (1 ] %
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MWB,  CPT-FDR IFDR Hs  CPT-FDR IFDR
u(5)/30 30 30 block/5 4 4
cm/25 11 15 u(6)/28 8 13
sort/15 8 15 /8 8 8
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HR ) 75T LAMA IFDR HER ) R LAMA IFDR
block-3 0.016 0.016 log- 1 0.016 0.016
block-4 0.016 0.031 log-2 0.016 0.031
block-5 0.016 0.109 log-3 0.016 0.031
block-6 0.031 — log-4 0.062 0.047
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AR A, U0 block S H 44> AR B A 0 3 37 B2 CLIAY T
—EERRIML 55 WA IRAETE AT E ot TAFEATE R,
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