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Abstract  Heuristic based planning becomes the main trend of Al planning and has been proven
to be successful in almost every type of planning problems. High quality heuristics and effective
pruning methods are two keys to such planning systems. Realizing the two techniques based on
relaxed-plans was first used for the Fast-Forward(FF) planning system and is still used by current
top-performing planners. Concerning the inconsistent performance of FF in ADL domains, the au-
thors introduce a new method for extracting relaxed plans while considering the inducing relations
between components and the necessity of doing confrontations that are common in ADL planning.
A relaxed inducing relation between components is proposed to predict possible inducing relations
in the actual planning process. Based on actions’ delete effects and a simplified components plan-
ning graph,confrontations are done in the relaxed-plan-extraction phase to handle negative inter-
actions between components. Both the improved heuristic and the improved pruning technique

based on the new relaxed-plan extraction method are implemented in a system called FFc. Experi-
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mental results show FFc outperforms FF in several ADL domains in both planning efficiency and

planning quality. The authors’ work shows the subtleness of state space planning that handles

conditional effects partially using an IPP method or factored expansion,and provides an efficient

method to deal with such complicacies.
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S WFRALE o 2RSS« dLPEH) 3R @ BRI 26) 35 R 4l
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aXgk B o, HahfE a RATHT BRSO s,
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con(e, )W e, bR K e s H—FME IR+ 24 con(c,) C
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ZHTA B BB — A FE s Hhoa] B A 31 o I B
A p AR ¢, 10 & A TRATE H AR o X 2
SR HE I SV G AR R e T PR 2R B e i &)
D7 E A

FE ST 3 Bl R & R AR AL LR 1 T
W BT 58 B e R A it v s 1 0 i ) AR L L KR
T2 S A N B SOR B9 E - FF 2R S8 A ol [ KL Rl
ANt B AT AR B OC R SR IE AN AE A SCRY A 2

TR AW IX 3 F B F Ok RSB A 5l
Y7 SR 2 255, AT 5 | 762 49 5 T 1) 580 3k 1Y 2 L. gk £
TP L PR — A 5 G 7% I Bl A 1A T B 28R 5 A
Rl B 3 o AR R AR AR 3 R R R G &R AR, B
JF O FR T SRR A 5 Bk Y ST B R i AE
$i IR Rl At 1) ek A v HE AT 2 PR Y 22 0t T RE
FORRM B Ry TR A RE S 7 R A AU
S A AE ST HLTE 5 9% I RH X B A i #E By kL FAT]
X X1 3 A E R ORI BAR AT
FiE. 7 & & 78 STRIPS F1 ADL # &) i #4472 75, 3K
PR AL IR H I 56 3 R EJF & R ALAE ADL HL&
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TEJLT B A B LRI 55 R B 5. BE T X AR
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oy 3 58 M FRATTAE T T 2 e Y A 5RO 4 B 5
52 A R A B LR G A TSR st LR ik BT
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T3 G st TR R 32 8 A7 A8 PR 22 001) () i 7 ik
T ISR B IAE 55+ >R F TR AL B TSR0 A L T i 2
T A B RLIIAE 55 R AT AR v 3T S R (2) i
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TEX 3. TEMEIR ARy 4 B A SR AL B P, 5 e,
e S 1 S8 T R — A Sl AN L R e,
Ao &R s WIS con(e,) Ceonle) B Y p € conley)
R TIEMZ— (D) p B FE R EFER LTI
;2> p R BG<DWHI; (3) p&Econlc,);
(1) i=0,3F H p HBAES 0 A5,

JER PR3 HE 7 VAR R £ — DA o, ZHTAL A
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EX 4. TEAEIR R HE P SR o A op L B
A C R PR AR S R SCi=Cerveys s
o IR oo SCAFE RN I B 52 & L I 2R 4L 4
NN R AL ¢ s I H o MBRES ¢ +1 Ay 851 2 B
WA HAREGE WMBREE 5 G=0 w51 (19 H AR,

FA Bt B RR OC A2 5 5K ik o AR AH OC L Bt LR A 7Y
AR AT S AL I B S I R i R AT RE A AR Y A
WRRFR WA, R MAA oo 5 SCAFAE
i ot B B S 3R P 4 3 v X e AT AR AR
LA 3k B T A1 FL R AY O 1 R - 2 R LA i
p€ (conlcy) —con(e,)) H p ARE(F)EW,. Z)5 3%k
Be— 5 G=DINMAEMER p.

function PInduce(cy scps1)
. for each fact p& con(cy)
if p&con(c,)
. return FASLE
. return TRUE
rocedure Con frontCheck(c, +1)

1
2
3
4
5
6
7
p
1. Confronted=FALSE
2
3
4
5
6
7
8

. for each ¢, €C
if PInduce(cyscr1)

Confronted=FALSE

for each component ¢,, ,

if p is not true at facts level i41

if p is not a goal at facts level j(j<i)

if i=0 and p is not at facts level 0

. let C={ci|c, and ¢, belong to the same action a, and con(c,) Ccon(cy) )

if ¢, deletes a goal g, which is true at facts level i+1 or appears at j<<i

for each fact g€ con(c,) —con(c,) and !Confronted
s.t., level(c,,) =i, such that g€ del(c,)

9. if not DeleteGoal(c,, »1)

10. add action a' to which c,, belongs, into the current relaxed plan
11. update the heuristic estimation

12. if G=0)

13. add a’ to the helpful actions set

14. Confronted=TRUE

15. break

Kl 6 DPR-NCPG J7 i i P 5 < 4 b 375 A 0 U 41K ol A6 2

K 6 45 DPR-NCGP sz 32 X 3 fl 4 DU K
HEAT HE A0 B 1 . DPR-NCGP 1% {4 53 2 2510
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THABAE LA 0 T NSRS 32 A A IR ik 2R
. A5 8K 85 F Noop 41t 56 it I A2 A S5 /I M B2 19 3
EOLSE SN o H A ¢ T2 A & H A b ik 85— 4>
AP A — A AL E L XA ARk B Y
BIVEROIN A B 28 ) s st KR A A e 3 FRATTIA A
LR i 0 24> sh AR =2 B A7 ST 9 o sh AR 9 AT
I 2 TR B . PRI L 2458 @ AR5 B 4

P o B LA SRR AR i 41 B0 B b i g L 40 2R
FA L p € conCe, )M @ O 0k £ 19 4 1
I AP p AR5 A RS B H AR 7E— Dk E
VAL e MASE @ APE9) 2 S 3E W SR 40007 )
SC, zhi» AR Con frontCheck ()X ¢, HEAT 5
PR REZKAEMEI. Con frontCheck ()i BN
5 o kB R —DIHEMEGAEM o BT
B P Induce O | Wi 7E 24 /i1 (9 21 {4 $0A 7005~ 444
SRR IBTE R AN o0 5 o, TR ey IEH o M SCiAF
FERS i H R D& FR o XS o AT K T - 26 48 5 A g 2
p € (con(ep) —con(e,)) X FAwdl p, k£ — M B
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p EARMIBREE 2 i +1 E 29 HARR AL o
AFETEIXFER 0 SRR ¢ BAFTEXFER €0 s
WPEE e, A SC, H ¢, B RTH-AE NS5 0 Al 51 19+
HAR WAk, it B — D EELEN A o, 7
W) O LRSI o, B8 T 1 SR i A F]
HELE.

R AL S AN 2R AL A LR A 26 DPR-
NCPG J5 3 11 55 #25 st B0 K] A 1 K 3505 /2. 24 DPR-
NCPG il a2 1 0y B r £ € AT e Ja - 1
¥ eoMACEPEHMEE SCo Z AT W Confront-
Check O X} e FEATAL IR, tH T AL e o K A [ — 1
SE a. Ah B R S AL e AL e tH AL e
FARBIE & T H e MBRZE 0 SRS HAR p. B o 5
SC,#83m H . Con frontCheck () B 1% & e, TN B Ay
B q LARESR e I THARAE T B e A SC, L [R IS e,
B )& T EE ad INAE FIZHVESE. T 30ME ao AN 17
HEHERERENHM . ConfrontCheck () i3 FE 4%
#. DPR-NCPG ¥ 4 1 e, it A SC,. fix % . DPR-
NCPG & R st RI N (ayvan) s R SIEEE N
larsao ). 75 & 3 i € 1L 55 215 3] i DPR-
NCPG i A M s E 5 G )5 . BE 8 7 Ji& 3 17 16 i
PR PR A5 2 ) 5 B B ) 3R i A E 22T R st R R R
L TOE R A R EhAE a.

554 5t [ B K AH . DPR-NCPG 2% 18 40 1 2 [
MBS B R G R L e AR 0 g & R 500 & {5
SRR T — Ty T A 2 AL R R T A 3 A R AN
T BT R R AR HB 4k By 75 A —
Y HF S ZR . H L DPR-NCPG 1918 M0 845, A
B A SR W AR B L A Bt IS KOG R RIS 5t B R G R
JI T it s st R R fige 1) AN [ T A Ak s R 8 TR0 S 2k
TR Ao i rPoAS A 35 R G R 7 A B AR 5 1K TR A
FRE N 5 2 LR AR B8 T A B S T B R T 1Y B
YE. B, 3 F DPR-NCPG (1 J5 & =X ok B0 “ A )
BlAE” SR s H EL A T LT Y PR R

4 IXWEREHH

FRATLL FF B8 A FE-v2. 30 Sy 3kab, ¥ it
T 3T DPR-NCPG J5 i iy LRI &R 48 FFe. AH06 A
FILA0 58023 R0 R Rl Jo i O R i K 88D WG S O I b R
FF fl FFe. SL80 7E — & L B4 #5151V 2. 5GHz &b
FIAR . 256 MB N A7, 1217 Linux #24E KRG HLE L
HEAT. AT 1 B aE B 9 ADL LR 3 : Briefcase
world,Schedule il Elevator, 3f Xt 32 56 25 F 347 T

B 53 4. AE LA E 45 B & v “EHC” AR R 3 5 @ 1l
Bk, “SL” & % K (Solution Length) B9 45 5,
“SSTAEL VTR R S ECH L TM AR AE 9% 19 B
], “US™F& TCfi.
4.1 Briefcase world 13

Briefcase world I /&—~%& ##) ADL %1 15,
I T — A~ 2 SCELFE ) i ) 4y b iz 2% 31 H H
B Hb. B 5 AT LU Cput-in) 28 3C A iR\ LM 2y
SCAL R ICHY (take-out). 24 ] move SIfEFR 3l 24 3C
B BT SCEL N ) i PR B A s SCEL RS Bl R
ROR). 18 Briefcase world 3 F 47 B8 i X 57 T
AEFE move BRI 45 A RIOCR I 0 W7 51 & T AR A
FH B B 1 5 AR 38 W I R) D take-out Zh1E
B A% RO T VR L D 3 ) — ) ] B[R]
Sl AR S i o0 B o, 7E A SCE R IE HAA SC
TE L #9800 B9 B B9 i 5 L) 0. B9 H
Aol L AW EF o 24T H A L, A
T AT AT AL B AT 2 A SO N L A 3h 51 L7 b
KIBIE 0o, SR TERE B 28 SCAL Z T AR R ¥ 00 A
NSCALH B W o, K B A SCAL RS % F L e
(move BERY A5 RO . QSRR 50k Ay B AE ds 7%
0; IS AN FE WA oy (1 A2 B WAL 20U AE 7% Bl 28 SCAL Z iR
F—> take-out SRR o) A SCE AR I 721 9
B R Z 8k ) B SE ) L FF RS vGP BRIk
THEA A5 A 20 7 A 1 T ARG el LA % ol 4 3% T W RS T
IEAE 77 R A R SR g 2 & 3¢ take-out
BNAE DT 5 | A 18 5 N 1L B 305 1) 2 e B J 1 oK e ot
i T S o B A i I S SRV 58 L RE 2 I TR AL A
Xt 5 - FFe 24819 DPR-NCGP 5| 534 5 Je 111 55 3
TE A I 32 Te) R0 b SR g i 2 6 B0 L A 0 1) PR B
ARSCAEF FF R G0 42438 0 ) #0425 © 25 B Bl AL 1)
MR . 26 1 WoR T FF 5 FFe iXF LS 45 28

& 1 Briefcase world 15 32 3§ 3t £t
FF 204550 FFe S 45 1

Il

SL SS TM/s SL SS TM/s
BRF5S 13 74 0.00 15 21 0.15
BRF10 33 435 0.62 42 201 0. 31
BRF15 47 1238 7.66 63 437 3. 60
BRF20 59 1976 89. 85 81 895 66. 72
BRF25 79 3600  492.97 88 549 90. 62
BRF26 81 2889  428.91 90 570  108.74
BRF27 85 2958  457.66 97 756  160.00
BRF28 90 4130  754.21 100 1243 347.50
BREF29 86 5196 1160.40 105 1558  417.66
BRF30 95 4349 1085.40 120 2412 723.91

@ http://members. deri. at/ ~joergh/ff. html
@  http://members. deri. at/ ~joergh/ff-domains. html
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MR LU /N (] 8 | FFe (1 80CR 5 A
B2 (R B 5 [ RSB ASE (0 38, FFe I 80 1 FF
AT LA 42 Tt
4.2 Schedule 13

Schedule st & —4~ 1 ADL i 7 $ifi i f H1 %1
B A B B AR ROR . R — 2 T g
B4 A 7 ] R T A0, R T 22 A 42 RO L — & A
B E BT L% F %6 (polish) . #T 4L (punch hole) |
B I Croll) F1 % 8 (painting) &5 45/ X 4% 1 5 17 4b
P, Schedule 35 & — > Mk b HH A BRI 350 . A 3¢
SR FH R DN 3 [R) AL ATPS2000 #1 K1) 56 9. 7E 2 4L
(1) 250 118 SR i aed R s R 2 xR B0 B i s st B AT
S5 B R AR IFAT SR b i B R B — i R
J& 3 ANEEE D A, FE R S8 19 5 & bR AN 3 58 e
W 5 | 5 B8 T A L T R SR S s o FF
T I S5 AR A ) 2 R (A 2 2% 1 R B
VEMARIC A RIS 78 FFe RS0, JE R 3 7
W FHE s LR LR ER THE
BRSO B A SR i PEBE. B 7 RN 8 A3 R T FF
A FFc 76 850 550 25 AR K] B 18 1 % b 45 R 3R
W1, L 1E rGP 51 3 T i& &2 7 DPR-NCPG f#y5]
T L BRI LA R AR LT BT A 1 ] R RE 8 AR

100.00

10.00

I 18] /s

1.00 789/ 11713 15 17 19 21 23 25 27 29 31 33

T IR AL

0.10%

7 Schedule 3 E K1) 5% X He st [] Gl >4 3 504 47D

1 3 5 7 9 1113 15 17 19 21 23 25 27 29 31 33
i) B0 R A

& 8  Schedule 3K %) i &2 X Lt

Ui A2 & 7 FEL 8 Fir s A5 K 20 Fin) e, Y o
€5 e DPR-NCPG 5| S T #& % 1 i [a] 2 20
1T L AT AR AS 35 4 1) LKl e
4.3 Miconic-ADL 18

Miconic-ADL $f 4 185 — & fif ] fo B iz 2% o %
DTS I =o S K (B R =i DS 7r1 B  E N
KA KN, 7B IR 2 R A, i, 2 E e
VIP e % R 55 7638 3% H 26 e % 1 2o 72 b f BB AN i
15 1k B e Sfe 207 SR 55 B I [) 45 4. M H BB AT AE A
— 2B Cstop 214D, Ir A B 1 # Ry i 88 )2 1 e %
G LR T AR R )2 A 1 3R & AR R A
B BRI o i e KR b AR RS
3l KU T Briefcase world 5 Hh 4 it B 2> SC AL 8 3
IS AH 2 5 Briefcase world 31y 22 5| 78 T
FEL o R ) T % A E AR A5E 1 B ) Bl e R L R
VLA R A SRR IR B XA 45 L A ik
T rGP By A I VR s 35 /0 51 & 4 5 € 11 55 3
i 5% . £ Miconic-ADL 3, k{1148 F§ AIPS2000 f#
D) AR . S e DL 2. 3% 2 bR “EHC” [ 4]
B i 4 o I LR 1 0 A 4 R TR R R L
O “FPRREBH R R, /£ FF K44 . i1 rGP 5| 31
O 1L B E 32 S A — B[] L SR R L. S
5 E W, DPR-NCPG il rGP Xt 3 5 € 11 5 3% 1)
WA R NZE AT DL s A8 — 28 [R] 1 (i) #
112-1 1 {14-2) 35 @11 BB VEAE vGP 5] 3 F R WL 7
DPR-NCPG 5| 5 B A5 5 2y 5 24 14 5 € 1L 55 9% 7
rGP 5] 5 T # R i, /£ DPR-NCPG 5| & F 1)
SRR L.

% 2 Miconic-ADL 15 3288 3¢ kb
FF 5206 45 5 FFe L5 45 21

SL SS T™™ EHC SL SS TM EHC

f10-0 34 10376 13.43 F 35 594 1.41 F
f10-1 33 92 0.62 T 32 134 0.78 T
{10-2 Us [ON]

f10-3 34 13782 17.19 F 34 5533 7.82 F
f10-4 35 103 0.63 T 31 69 0.62 T
{11-0 34 71 0.62 T 33 68 0.93 T
f11-1 37 132 0.93 T 38 138 0.78 T
f11-2 33 68 0.63 T 32 68 0.78 T
f11-3 32 848 2.03 F 32 535 1.41 F
f11-4 36 148 0.94 T 35 98 0.78 T
f12-0 43 104 0.94 T 43 109 1.10 T
f12-1 39 1350 4.21 F 43 176  1.25 T
f12-2 42 86 0.94 T 42 86 1.10 T
f12-3 38 579 2.03 F 40 3842  9.37 F
f12-4 39 77 0.94 T 39 77 1.09 T
{13-0 41 97 1.10 T 42 106 1.25 T
{13-1 39 133 1.26 T 39 130 1.41 T
{13-2 38 573 2.18 F 40 623  2.35 F
f13-3 48 160 1.41 T 46 115 1.25 T
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B 3
N FF SCH &5 5 FFe 528 45 #
[7]

SL SS TM EHC SL SS T™M EHC

13-4 38 6703 12.97 F 40 23852 47.03 F
{14-0 42 633 2.97 F 42 611 3.12 F
f14-1 40 155 1.72 T 48 325 2.34 T
f14-2 43 683 3.12 F 47 163 1.56 T
f14-3 49 178 1.71 T 46 152 1.56 T
f14-4 47 112 1.41 T 48 113 1.56 T

5 & i

FF A2 —AN 8 A A8 8 7506 0 A 1 AL R [a] et
MR RS, BB LR, — B Z B 1 %
. Hoffmann X #4 5ib 1] K44 1 384 5 € 1L 5 3 45 &
F 7 1 DN SIZ 30 B2 R G A B2 2 T T IR AR 20 AT
FF e 58 5 05 A2 A0 FH ot 180 0] 7 28 i) A0 40 fi
A BEAE S A (8L, 150 T A ) 3l A SR s 3 BT 4 R
235 ). FE B 9T A DK S O T A 48 FF g LA
I3t Z2 A el i 5 3. 1 Helmert £ 60 424 5th (&1 A1
Kl 728, 2y VM B3 005 R Ay i 22 2ok R 2 L B2 i
T HTF N H K 4 M (casual graph analysis) i )8 & =0
PRBUFNFR A M5 #” Chelpful transitions) 19 85 &%
g, & 1t ) Fast Downward # ¥ & 48 7
STRIPS #LRI kiP5 fE L F FF. {HJZ, Fast Down-
ward f£ Schedule IR B 8K F FF, 2oy s
A fe it — L WF . B AN, A F 5 77 5 g i A7
T3 B2 B ALY D0 5 Vidal 52 9 #b B3 E (rescue
actions) FI R P& (look ahead) 77 BN, BEFR %M T #5 5th
PEURE R 32 HEAS 52 4 A7 A1) 3 A 19 A J2 SCRRT 1 s il AR
R 15 B 48w T RRISR g 80, SR % T A TE
A B AR A 2 s 2 n WA AR = R K iR
Ba (5 ARG AR R Ll T S i B AL R L 4R
& FF H5E R (dead end) (g RE S350 L8R 1M . M 31 4
21 1 R R ] R A A T L TG T
A HIFE R WA A B A B A 52 42 ) AT SR A7 AE.

PEFATH N W58 & i R K FF R Ak T
A st P10 ) A ) B 4 7 SR 2R KRy R D AL AR
SCHIBIEFEAR L 7E FE A 20 A0 e 12 4 3 25 1 K
A [F) B o A5 5t L R R 58 4> 2% T A AT Rk il
KR A1 TE 6 2040 BF5 e 20 1 B R &R R R R
155 1T e BRAH 3 s € 11 B0 4 Jee B it 2 1) 1Y) A
M E . gk 1 IREEA S0 R E R, 32
FF 15805 208 BEAK. BT XT3 — [R] 8, A SCH HS 78 A
AR B AT B AR ER Ay HE B Y U7 . WP
SRR A R AR T R TR T A LS B )

8 — AR AU B o R SRR A LB . A
ZLPF LI 1B 375 e LA L S Bl A 22 [ A 2% 11
MW T35 A 5 R A B R R A
T FATTRE 2K SR AT 5 Ao 32 5 A M TR L A K
QAR 3 o) M A B e 0 8 R A5 i R T SE ADL
T S 2 LRI A A o g b PR 3

(1]

[2]

(3]

[4]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

2 % x #

Kautz H, Selman B. Pushing the envelope: Planning, propo-
sitional logic, and stochastic search//Proceedings of the 13th
National Conference on Artificial Intelligence. Portland, Or-
egon, 1996. 1194-1201

van den Briel M, Kambhampati S. Optiplan: Unifying ip-
based and graph-based planning. Journal of Artificial Intelli-
gence Research, 2005, 24. 919-931

Bonet B, Geffner H. Planning as heuristic search. Artificial
Intelligence, 2001, 129(1-2) . 5-33

Hoffmann J, Nebel B. The {f planning system: Fast plan
generation through heuristic search. Journal of Artificial In-
telligent Research, 2001, 14. 253-302

Gerevini A, Serina I, Saetti A et al. Local search techniques
for temporal planning in LPG//Proceedings of the 13th Inter-
national Conference on Automated Planning and Scheduling.
Trento, Italy, 2003: 62-71

Helmert M. The fast downward planning system. Journal of
Artificial Intelligence Research, 2006, 26. 191-246

Chen Y, Hsu C, Wah B. Temporal panning using subgoal
partitioning and resolution in sgplan. Journal of Artificial In-
telligence Research, 2006, 26. 323-369

Weld D. An introduction to least-commitment planning. Al
Magazine, 1994, 15(4) . 27-61

Vidal V, Geffner H. Branching and pruning: An optimal
temporal POCL planner based on constraint programming.
Artificial Intelligence, 2006, 170(3);: 298-335

Fikes R, Nilsson N. Strips: A new approach to the applica-
tion of theorem proving to problem solving. Artificial Intelli-
gence, 1971, 2(3): 189-203

Russell S, Norvig P. Artificial Intelligence: A Modern Ap-
proach. Englewood Cliffs: Prentice Hall, 2003

Hoffmann J. Where ignoring delete lists works: Local search
topology in planning benchmarks. Journal of Artificial Intel-
ligence Research, 2005, 24. 685-758

Pednault E. Adl: Exploring the middle ground between
strips and the situation calculus//Proceedings of the Interna-
tional Conference on Al Planning Systems. Tornoto, Cana-
da, 1996 142-149
Gazen B, Knoblock C. Combining the expressivity of
UCPOP with the efficiency of graphplan//Proceedings of the
4th European Conference on Planning. Toulouse, France,

1997 221-233



802 I A 2008 4f
[15] Koehler J, Nebel B, Hoffmann J, Dimopoulos Y. Extending Computers, 2004, 27(12); 1601-1611(in Chinese)
planning-graphs to an adl subset//Proceedings of the 4th Eu- CREFE, %x K. CEFF———Fh 3L T 41 14 19 45 10 250 5 b 3
ropean Conference on Planning. Toulouse, France, 1997. k. AL, 2004, 27(12): 1601-1611)
273-285 [21] Zhou Jun-Ping. Yin Ming-Hao, Gu Wen-Xiang, Sun Ji-Gui.
[16] Anderson C R, Smith D E, Weld D S. Conditional effects in Decrease observation variables for strong planning. Journal
graphplan//Proceedings of the 4th International Conference of Software, to appear(in Chinese)
on Artificial Intelligence Planning Systems. Pittsburgh, CJEBRTE, BEWINE , 30K, PN 5. 3B v WL o AL R vh 24
Pennsylvania, USA, 1998 44-53 OB AR B IS . B EIR . TR A
[17] Koehler J, Hoffmann J. On reasonable and forced goal order- [22] Yin Ming-Hao, Sun Ji-Gui, Lu Shuai, Cai Dun-Bo. A novel
ings and their use in an agenda-driven planning algorithm. framework for Plan recognition: Graphplan as a basis//Pro-
Journal of Artificial Intelligence Research, 2000, 12. 338- ceedings of the 7th IJCAI International Workshop on Nonm-
386 ontonic Reasoning, Action and Change. Hyderabad, India,
[18] Blum A, Furst M. Fast planning through planning graph 2007
analysis. Artificial Intelligence, 1997, 90: 281-300 [23] Sun Ji-Gui, Yin Ming-Hao. Recognizing agent's intention in-
[19] Vidal V. A lookahead strategy for heuristic search plan- crementally: Graphplan as a basis. Journal of Frontiers of
ning//Proceedings of the 14th International Conference on Computer Science in China, 2007, 1. 26-36
Automated Planning and Scheduling (ICAPS-04). Whistler, [24] Yin Ming-Hao. Lin Hai, Sun Ji-Gui. Counting models using
British Columbia, Canada, 2004; 150-160 extension rules//Proceedings of the 22nd AAAT Conference
[20] Zhu Man-Fei, Jiang Yun-Fei. Ceff: A method handling con- on Artificial Intelligence. Vancouver, British Columbia,

ditional effects based on components. Chinese Journal of

CAI Dun-Bo, born in 1981, Ph. D.
candidate. His main research interests
include Al planning, constraint reason-

ing and learning in planning.

YIN Ming-Hao., born in 1979, Ph. D. candidate. His
main research interests include Al planning. plan recogni-

tion, Fuzzy reasoning and automated reasoning.

Background

Artificial Intelligence planning is one of the most active
topics in Al research. The aim of the group is to make Al
planning methods applicable in realistic problems, specifical-
ly, intends to: (1) propose more efficient algorithms for Al
planning, (2) make Al planning representation methods ric-
her, (3) make Al planning method applicable under uncer-
tainty environment.

They contributions to this topic now include: (1) a plan
recognition algorithm that can be regarded as the counterpart
of the famous classical planning system Graphplan, (2)a hu-
man-machine collaboration method that integrates plan recog-
nition technology, (3) a causal graph based heuristic ap-

proach for conformant planning, (4) a system JLU-CD that
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is competitive to state-of-the-art conformant planners, (5) a
planner JLU-LAO that can solve un-deterministic planning
problems, (6) an efficient SAT solving algorithm based on
extension rules, (7) an efficient model counting algorithm
based on extension rules.

This paper focuses on planning in ADL, which is an ex-
A method

introduced to deal with conditional

pressive planning domain description language.
called DPR-NCPG is
effects for state-space planning. Experimental results show
the power of the proposed method. The work is helpful in
improving the efficiency of state-space based conformant and

contingent planning methods.



