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Research on Model-Based Planning

CHEN Shu GE Ye-Ting LUO Bin CHEN Shi-Fu
(State Key Laboratory of Novel Software Technology,Nanjing University ,Nanjing 210093 )

Abstract Model-based planning is a general planning method. It extracts a plan from the model of the given
problem. This paper presents a survey of model-based planning. At first,it introduces SATPLAN and CSP to discuss
the general frameworks of model-based planning. Then it introduces newly developed model-based planning systems,
BLACKBOX and GP-CSP. After comparing model-based planning with planning as deduction and CBP,it gives some

remarks on the future of model-based planning.
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2.1 SATPLAN

SATPLAN ZEF1T51Hib M. Rl SATPLAN &
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on(A.B,1) Aon(B.,TABLE.1) Aon(C,TABLE,1) A clear(A,
1) Aclear(C,1) Aon(C+B,3) 1
Y z,y,2.i(on(x, y.1) Aclear(x.i) Aclear(z.,i) Amove(x.y.z.i) Don
(zvzyi+ 1) Aclear(y.i+1) Aclear(z,i+1)) 2)
Y z.y:zi(move(z, y12,8)D(on(x 1 y,i) Aclear (i) Aclear(z,i)))
3
V xz,xl,y. ¥yl 2.2 i ((xF 21 V yFE 31 V 2721 ) D—move(x, y» 2. 1)
V —move(xl,yl,2z1,i)) 4)
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{on(A,B,1),0on(B,TABLE,1),0n(C,TABLE,1),clear(A,1) ,clear
(C,1),clear(TABLE,1),

move (A,B,TABLE,1),on(A,TABLE,2),on(B,TABLE,2),0n(C,
TABLE,2),

clear (A, 2), clear (B, 2),clear (C, 2), clear (TABLE, 2), move (C,
TABLE,B,2),

on {C,B,3),on(B, TABLE,3),on{A, TABLE,3),clear(A,3) ,clear
(C,3),clear(TABLE,3)} (6)
move(A,B,TABLE, 1) Amove(C,TABLE,B,2) (¢p]

2.2 CSP(Constraint Satisfaction Problem)
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VXY, 2 (Xt=Y)A (Xt411=2)=> (-3 K(Ke=XDA (=T K
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(A1=B)A(B1=D)A(C1=D) A (A2=D) A (B2=D) A(C2=D)
A(A3=D) A(B3=D)A(C3=B) (14)
move(AsB, TABLE,1) Amove(C,TABLE,B,2) as
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3.1 Graphplan
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M. Do #1 S. Kambhampati & 3 CSP #1 Graphplan 2 [d]
#1 iR R IR W B — R #3069 77 X . GP-CSP. 7 GP-
CSP 1 B W4k CSP IR R G R A CSP HREH
AFRBRAKRMGRE. £ GP-CSP F, TR BUER N &
BAE, H AR KSR S EZe R T LU BIE R
SATPLAN & REMIER S BN, B E K HERERE
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3.4 BLACKBOX 5 GP-CSP fitE¥:

BETHAF R — AR LA SCR SRR A AR 32 2 7 K e ey
K4, &1. %24 7% T BLACKBOX #1 GP-CSP fy—45¢
BHUE.

&1 BLACKBOX 4 graphplan,SATPLAN K ff 2 % &

v gl
BLACKBOX SATPLAN
Problem graphplan
walksat | satz create | walksat satz
rocket.a | 3.2sec | Ssec | 3.4min 42sec | 0.02sec | 0. 3sec
rocket. b | 2.5sec | 10sec| 8.8min 4lsec | 0.04sec | 0. 3sec
log. a 7-4sec | 5sec | 31.5min | 1. 2min 2sec 1. 7min
log- b 1. 7min { 7sec | 12. 7min | 1. 3min 3sec 0. 6sec
log-c¢  [14.9min| 9sec | >24hour | 1. 7min 2sec 4sec
log-d  [>24hour| 52sec | >24hour | 3. 5min 7sec | 1.8hour

A2 GP-CSP & graphplan, BLACKBOX K #f 2 # &5 it
&EZB]

GP-CSP graphplan BLACKBOX

Problem

time mem | time mem time mem

log-rocket-a | 9.25sec | 5M | 68sec | 61M | 8 88sec | 70M

log-rocket-b | 19.42sec | SM | 130sec | 95M | 11. 74sec | 70M
log-a 16.19sec | 5M | 1771sec|177M| 7.05sec | 72M
log-b 2898sec | 6M | 787sec | 80OM | 16. 13sec | 79M
log-c >3hour - [>3hours 1190sec | 84M

#2152 BLACKBOX #1 graphplan .SATPLAN # lo &, il
i ¥ & 5194 MHz SGI Challenge server,Problem %5 4 —
48 3 #E30 K1) 12 25 (benchmark planning problem); 4 & 54>
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CNF #1 3 CNF >k #% &9 Bf (8] 4> 5. 5C 3o &% 4% & 9,
BLACKBOX Hi ki EERHTEHERET £/ 1048, RI5,
SATPLAN HyEt 8| F EiH M CNF £ AR RN
R B X 13 B B AN ) B 4515 3 CNF & BLACKBOX A,
NMERZ—.
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B GAC-CB] sk # &) ; BLACKBOX i f satz R &l 5t —
AR 2077 B4 B0 K f et 1) 0 25 (A G 36 . SR #4389 - GP-
CSP 89K E Lk graphplan 2% 10451 L, b BLACKBOX
Fh B B89 % 13U BLACKBOX t+42 2 —.

SATPLAN(CSP) 7 #3 & CNF (CSP =) bt i 32 — A%,
MEMNMRAERER B FEEY . Graphplan [ 7E #3531
KERREER, WHANET 2N EFE R RERM
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graphplan e S AL X1 A , 0 /5 45 2 ##k b CNF(CSP B R)
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BRAXAO IR AOFEEIAN IR 435 move(A,B,C,1)
FE,M—move(A,B,C, D AB ATTRUO N AR IE .4t
B ITU#EEEME I TR, HEERMVERERTEEDY
BT IEMEEHRE B R R Y NHR. AERR R
#1 %9 (LA SATPLAN A8, 77 LA B 30 A — ¥ 85 % 15,
mAADFx.

3 x1,x22,y1,52,21,22(on(A,B,1) Aon(B, TABLE,1) Aon(C,
TABLE,1) Aclear(A,1) A clear(C,1) A —move(A,B,C,1) A
move(xlyyl,z1,1)Y Amove(22,52,22,2)Don(C,B,3)) (16)

on(A,B,1) Aon(B, TABLE,1) Aon(C,TABLE,1) Aclear(A,1) A

clear(C,1) A —move(A,B,C,1) Aon(C,B,3) an

Y i<N.—on(A,Bvi)V —on(A,TABLE,:) 18

BRI K H BRI R RSB N RS
FRZP BREFLDELER AP ALIRERNBRETF
ERMNUTUERSIAMNENRE XA FR.E
STRIPS R4 4 SHARMEII A X #E B PR #I & 1401 B A X B
R ZGERBTFREPRENFTRALG —BHHRY,
EAS BT MATEAN AR $.

A—HEH HAFERBHAFTERES R HRARZEER
BB e R ERRE . TUE NS IEREEZ—.0
ARG TEHESMUANE K, ETHEH B2 BES
FATFE S KRNI L6 . F1 M CSP F  BigEK I k %
HME=7CH (X.D,C) Fx 2 RER, B R E W2 ARRMEN
R BER Kk MESFHE=7C4.
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Case-based Planning (Ll T # CBP)I -1 sk R 41 %l 69
AR - ERECHOHEHERESTHEMAAK. EHR
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;M T - MHOANRE, EEETREESHANS H
S5 SCHE AH U T HE U I BT 45 Y A0 0 1) R 4G MR AR S M BT Rl LAY
“MRT e BEHW TGN METHR E XK M e
TBIE:RERUZ)E XK B SR BIEDT £ EEE
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FLUATEAEAM IR+ AEES . M H LB EE, iR
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T G F BB IE THE T 15 B IE B AR 20 5 X3 40 %) 9 45 3E U 38 b
¥, ff CHARADE HEZHMBIET/EXHA PR .

ERRH KRR, LA RBA B EE M 7 ARG
[ ER &ML, {87 CBP F AR RIER B BN,
T 2328 8 L, CBP 3 FEARE M- RMEEMENT £
MEFZYMHX. HFACRBPH AEH Y LRATEREMHK
$[2l]°

INE ERIKENERAM KRB FEESAR KRES
EEREBEAAR. B B TEAMARAS EHIEH. B8
BEFRHEHRTMBEETYNER HENEHERE—
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2, FREREHERARBERIAR A I RBREEKEHN
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