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—. WA &

R 55 AL N A LR ST AL 18I 1 = Y A BT AR 55 Pl s N i & =
THRERIIRER, EEAUFHANZE., Bl R SRR
M. N, RS HLES NGO DT ERLas N, JF DL I = N3R5

NI, B AHLAS AR Oy B ARTE 5 Bidn 18 5 RIERESfliid
FAHUA A, R Bl NI RN B 3 5O SO U3 5eid - s I

BT S o
A 55 Blas N A7 FEEZR AT B B N AE S RE 3R 58 i) S 7 N
HARUER, —IFaa

KBE RS, DA S ZRRE P iV fE

T RIER 7> RIS RS A R SE AR S5, S 3R FE P Al L AHLAE

H (AP E5RD B0 SRAT S BRIk = 145 2, BAEEATR
BN P IR SE AL SS . (BANRIRESE B AN 45 A T RE A iR
1, AT H BRI 45 R b AT s A AT IS DL . B, S5 &

AT & R RIMEE R, FFyE AT ERr . Horp, ABIZ HId
[FHIE2TE S MBMRIE T RIE, I R AZE S PTASAF 1 T

=>H

£90 0
WiH— —f821E 5 X B H M B MRE S HIH .
LEZRE T —A> 3D i EMLAE N, ef Al R 11730

S
(primitive actions) , HIELFEATEN AWLAE BAT SN FUEATZ))

o

o XA R REANAS . AR HBER A B NI 11 o
» BIEFT HIIREMINLES N R AR . IEHLE A N4 5 CRTEA
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%5 , FELE-ANFIN (KRB —DN R , F—A45

T CEERGER ), BEEANFZS . UL BCR . TF
v RITERE T I, HLES AR CARIASE P 5], SEBLAMLAE
b, WIS A S B, ARt b, Whlhlas Ar)
JWAZH. B AR W, ERRIAERE .

R 55 Bl as N HEEBRZOR 2 3888 P 0t LU 38T S 1 LB — 1
0, MRS IR AL S fiE, ERER A, 8 APLIAZH.
AT AR A EE S, B s P EAT s 7 51 DUl H
b, JFRIEATEIRGL RBEMRIAR, RIERASEHRIES. HRTE
R 2 TR P AR BE AR T A BEAARYE REST 70, JFARIE — BBt il
)R ) O3 DR RE 2 R e AR I B R A4

B 1.1: HLE AR
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. BRZERE

s AN X, HEREAEARKY,  jkd@mail.ustc.edu.cn,
18715000339

e BEM, iKY, Coke-Mao@outlook. com
MRfts, oK

PARCY TP W R (ERES

=

= WA

3.1 Hx

tEgR R, HLEs Nl VI EAT 3. AW AT S AL 8247 3)
R . Hrh, YEATEIOREE S, IR, BOR SEPLEE NI 1
, BT ADYEATE), FESRBIHPATER RIEERBD . A
WA EAT S HIRAE U LA N P 3R, H AT R4T —M7sh, [RIEA
RIEFAERIALE . T SRS E MR, A =Pl ge % — — 15
P E, HRNEMARIE, JFEXE— AR, a2 3G — Rk e i)
B2 o AT LSS NGB AL KA B 5 A0 B M FWE,
1R e A 847 Bl REWS 1R 1) 5 VR ML AR N =80 I AE A7 B I BT A 048

BAMIREREE T — N BB 5. — TR, SIEEFHIRE
MIEHIES P WIIRIRES, BRI R LRI YAk, A5 d i KXY
REALEAE R, MU NIRESE R, M MR EE R Hrd,

5



2018 HE LA N K FELLZE R
YIEAL BE BE —EME . R, SREF ST B

MIZ MRS B, BRESIRN S EER, rREEEeAmE
AR IR, 23R ] LGB AHLAC BAT B B ERAT R U 515 12
, WATLVE HEREBNIME . ZFREFEHAT —MT3, T a8 &bt
PATER . HET, WA RS MTah 2T RIBG Sblas NEHTEL
PR, AR ATALER, BATEIPAT R SR, Z3RFER AT Lo
AN HAT BB HA A B SORIR AL E, B, PliR2%
SERRHTAAES

3.2 HFMR

Wy e HRTALAS NPT IR A BDIRAS, R U 3Ass b B
Rk K et BIEYRRIRSE . AL E M AR, DLRLEE N
W&

SRR G E LR, 37 iR 1) A A B4 -

W RN AEBAHRRPREFAAL (10X10 KD

Yy P ATIR . PG 5 RO AN R AR, AN 5 AT A R 1Y
g, WV, L BEAHALE V. XL RR A S n R, A
ekl e se B E . A — MR IR — — A (sort:
human) , AR AR A5+, 7 HIE —P AN (IR
MO, IF HAERE—ME SRR ST IR tp RS A 2 22
o HABPDR )RR IR Py A
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sort: MERIFZE, BIf0:book, cup, bottle, table, chair,
microwave 5F. PIFRSEIGRAEM S A1 P4

color: ¥IRMBIL: white, red, green, yellow, blue, black

size: WIMRMIZKAL: big, small. small I big FRIX 340k
T AL AR5l dE iR vl Loy s

*  CORYART o HLES NTIER AN, BTSN, E
I EAVRSE — D E 2 I P AL HA . “KRYME” A5 “/h
YA AT LURHE B R, W table, chair 25, WAHE “/N M
7w DUBCE B A K B8R, W1 closet, refrigerator,

microwave 2§,

*  CONPIRT - BLES N ARSI, AL E AT AR, IR
“RPE” ETHECHR T

location: NHEHHE, RERARMLER S, I HEK, 5
AN FIR AL B 2 8] 2 AT, RIBLES A AT AR AL B R 30 3 H Az
8. —MIENW, ATLAENBEZ M, HEZ HEEE > “K
Yok o [FIRE, BLES NIEEWEAT 3 T LARAS ST A BB R BT a4
» ABACFEAE AR R B TR T ik .

type: HEJFHZEHIMILI I NG —Fh container, FKEEM LT
H1 closet, refrigerator, microwave$#R & container.,

X BAR RN B AR ERA TR LA G, [RIN NI T DUBCE 25 4%
i, AT LR o LAt R RS 4 -
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inside: Fix “/NMIME” A (WMAIRS) £ “K¥WIK” B B,

opened: K78 “RIE” I TAETITFHPIRES

closed: Ki& “K¥A” WAL T RAPRES

PLEs NI Mlas N — DTN, —M T, e B SE 2R
it e E L A PIRAS . AR Py 2 S

location: MLESAFTERAME (H 0 BRI, SUMEAL
BB, HLEANT ST LR ARG WAL NG [F— AL E

plate: L& ANZTHPIRZS, WE A2 (H 0 RoR) BEEEA “
N IS .

hold: ML#s AFIREPIRES, WUMENE (H 0 Kas) s KA “
N B9 5

Lu 28 it F I 3 s il DLSCHE I A, L8 S 40 e B
YyshiR, TSP E T RARE o s s Gz —
s NVIERIA BAE D, P HA —EME LR CINIERALE A TRE
B o ZEEFF AT LA AW HATE) WEAT S AT 3l S i B8 6 5
L3 iR o

) R AR AT RS R IR, 167 E— 2GR AnR, Fln,
—A REGRBEE —AMLE, PSSR R TG SRS N A3
o XEHIR THESIEE E DI,

Re ) 7 stk S F 5k, MM AT BLA Planning

Domain Definition Language (PDDL)#iiA, Z W% B.2. tbFE
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Yy ks LU W% — e g AR S 38R 7, BARITTE L3R

FEFAY,

3.3 Ml AYHEATE)

PLEs NIEATE), RBLHLES NISEAATEIRE ), 20 E T G XL
ae NIRJZ RN G WBRAT Bt HPAT S AFAPAT ROCROR Z i, 3
TRAF N — AR AR, SATRR AN s A . BAMEUE
PLEE N R BEAR YR IX LW 34T B ok UL ) 5oRES

SRR BRSO (B, R R0 I ] Py i A 45 R, D
JTATEI A, JRIRSE T 6 B RANR . Hod, 3 ras
RGN YIEAT B B AT, AT E S PITRIME, S 3%
Fr 3 AR S BN SRRSO AR, IRk MR 25 R (AT 3Bk
TEIFA)D REGTFEHAT. HEIREFKIE T TS, BT
RWCT , SRR B AGESH = M8, WPFE$ATHE =1Mr3), [
I 2SR AT B mZ, TGP R PR A R HAT IR 5
TSRS O L, FFARYEAE 55 e IR DL 4 R 45 RAT 70 o FARVE
3 JEUAE S T B4

ARUAGEEEEET, HLas NRIEATEI N FALM, RS EE 3R

move (X) : Hl&s ABENEINIE Xo PAT R 9Bl NATESLALE (
PAME e, P pbm 1 A AL B AR AT IE D) o PATRCRIHLEE A
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BB TAIE X OREIEERIMED  AZ AT 500 1 AR
JEPEAAR (WURPLES N TINER AR, sSEHLa AT RIE A0,
WX LR TG BB HLas N — RS

pickup (X): HLERANZERWE Ao AT RN A FENLER NI ATHL
WHIR WLEANS A ER—MIBER, FFEAENRART L
A ATRAERE) (A N AEHABE (B0 refrigerator
) WK, Blas NTFIRBCA ZHABAR TG . $ATRAR PSRN T INER 1
P A (CFIRARZ) , HADRESBHEAE.

putdown (X) : HLEE N YK A AT R ANZENTINIEEE
Y Ak A BATRCROUBL G AT INAS AL AR, HALRE B A
A (A AL ETIRENLE NS BTPITER AL ED .

toplate (A): HLEEAK A PHARAN B CHIE T 5. SATHMTN
MLERANTNEE A, f7 i Hf ik . AT BRI N TFIIOA
FFEAEMTARDE, A R, HARSEIEALE (A K6 BIRENL
WANLRIE, JEH A DUSSEENESAREID .

fromplate (A): MLESNKEWIE A MNRETFHER. PATHRMEN A
FENLE AR T, HLEs N TOBCH EH AR . $ATRCRY A A
AT, S ATIEE A, HARESEIEAL.

open(B) CAZHA container, T : Hlas AITIAE BT,
PAT KA AN B EF— M E, HLSE AT, IEH B 1
I RRMR . $UTRER)Y B HITIHHTIT (opened (B )) 3 HANFE R M

10
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, HARJRPEAAR,

close(B): WLERAK L782% B. AT ANEIAFM B 1EF—
MiE, PLEEATIO, IEH B BINTRITIF . ATHERN B 1)
155K (closed (B)) AT, HAbBIEAZ.

putin(A ,B ): HLEANK/NE A BBIESE B b BATHRIEN
PLas AT AER— M E, Plas NPIEEEYE A, JFH B Il
AT . BATRER N, /MR A £ B INEL (inside (A ,B)),
FIONES, HMURES B IEAZ . TR, REAFERSENRAD, HE
A LT AT UBUE = 2 /N AR

takeout (A , B ): Hlas ARk A A B FEUHIR, $hAT 5644
APLEE AR B fER—AMIE, A £ B, ML ATIONE, If
H B BT TRITH . SATRERN, PG AICENK, A AT B
RIS, HAUIRES R IEAAL .

XERGH TR 9 MEAT SR SC IR, AR T AL
WH PDDLIEEFEMI% B. 1 whgyith. FIHLE NIEHE AN EATE)
MIMERATEN, £ N T4,

ZERRFF RS (BUT) —DWEATE), FERKREIATEIE S
PATET) . AT B I PAT SR AT B 2, T SR [EIPRAT R B
i, $uAT T Epickup (A), (HHFHRE REEMER, A FHATEY
AIALE, WEATEIHAT R 0474730 putin (A ,B ), (HELH]

e R closed (B), NATBIEHAT R

11
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XS AT B A B ARG CHE R T B AR ELE .

3.4 A\HAZHMMEATS)

NHAE HAT Z) F SR N5 P i ag B A,k LA ] B
ZOPLE AR R I, R 5T SR

KA EEEFESY, JAE —M AV B ATEhaskloc (num) , FHK# 1A
numfB AR IYIRFTERIAI B . R, XE num FERGSRH A “Y)
7w TS, ST EREESER. £ nun E0EBRT, T
&%t XFaskloc (num) 4733 B L F &L

PL60% (1) 18E 2, & Bl N fk obj IEFREIALE KX R, B
at (num, loc) 8% inside (num ,num’ ' ), i loc AMEEHHINLE
G, num’ ' ONAH R AR

LA 30%HIMERS, IR [H] obj FHIRAINLE R AR, [FIFEN at (num, loc)
ainside (num ,num” " );

LA 10%HIMESE, RMm] “AHEE”  ( “not_known” ).

B N A] DR S 84T SR A WL ds N i 7 BB w22 21 i
AUk BT EITEACK BV NRE KL RME R, BrblE#ZR
ISR HIVASR S . BARUR, MG NAEAR AT Z03#E AT LASAT W
8178, PATIATS), FERIRE: LA N AR EA B R TR
TR, AN AT IREE T L, FEHAE AN TRRE RS
Tl .

12
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3.5 £S5

FSZHW RN B —AREETT . EP RIS, S5
PR 75 R R R PSR AR SRR, TR SE T 55 HUAT BRI .

RS HR T N =R Bhs. [ERMAR. H e iR
TP ERALAE N TSR TR, R T Bs B HARIRAS . B,
“Give me the green bottle. ”, RNH P A k% “green bottle
7 SHPAERALE I AEATENBA S L. ARER SRS BT
AR AR ST VLI R, BE IR R AR A, it
Do not pick up any bottle on the table.” , FKINTEEANPATIL
FErf, HLBSANHEARBESE “table” EfH “bottle” o FH iR H] AR
RKTVIR K — L4 8 E5 S, #lin “The red bottle is on the
table. ” RUEIENIMGH) SRR TR A RE “red bottle” MINE
, WATLMRIRIX (S B R “table” M EMEH  “red bottle” )
(AR

155 Rtk FIwFp 7 3k, MRIEER 7 AN IH , Hop—A
FIRNC A2 BRI B ARE 5 R BIRAT SR, 73— — S e s &%
ik

3.5.1 ¥4 ETH

BRI A, FPEE MRS SORRIEA N AR S5 HiE . fi
L sort FE XN IR IR B AR AR (Y

13
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A1) o RS HWIMEK obj E XU

adj := big | small | white | black | red | green | yellow |

blue obj := sort |adj sort

84 ES HER task B XUWF (objl 5 obj2 AT 2.4

€ LRI -

task := give(human, objl) | puton( objl, obj2) | goto(objl)
| putdown( objl) | pickup(objl) | open(objl) | putin(

objl, obj2) | close(objl) | takeout( objl, obj2)

oAb SR info & XUIT:

info := on(objl, obj2) | near(objl, obj2) | plate(objl) |

inside (objl, obj2) | opened( objl) | closed( objl)
FRAH LW cons & XUTF:
cons := not task| not info| not not info

$84 ins :=task| info | cons. HLFEHFHBINIELSER ins
PEES TG HIX IR 21 & Y. task & XLUF:

give (human, obj ): RKMIME obj ZAH . obj A& “/IMfk
7, ERKobj AR HINE, FHHEATENESANRTF A B
S

14
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puton (objl, obj2): ¥H¥IE objl JLZE| obj2 L. objl & “
IR, #KRobjl 7E obj2 FTERIALE (obj2 M EAZ), FHH
EAENS AT N EE 1 L.

goto(obj): HLAs AFEENE] obj PTEMILIE.

putdown (obj) : Ml NJBCR¥IMA obj. obj =& “/Mafk” , ZK
obj AHAENLENK TN T o

pickup(obj): HLEFANZEMAE obj. obj /& “/MIEK” , ZRHL
#wAN TR obj BiE obj AR T E.

open(obj): MLES NFTHZESS obj M. HH obj N container
, obj WIII#$TIF, Bl opened(obj ) N

putin( objl, obj2): HLENK/IIE objl JHEIELS obj2

i, ZSRobjl#E obj2 W, Bl inside(objl, obj2) AE.

close(obj): FLES ANFRMAIZES obj M. HA obj N

container, objfI T#Z5<MH], Bl closed(obj) NE.

takeout (objl, obj2): HLEFAKEIME objl  MZHE obj2
FHECH, Bfinside ( objl, obj2) AFNE.,
info éNXﬁD‘F:

on(objl, obj2): Rk objl £ obj2 Lifl. fRNTEY

s,

15



2018 H[E ML 25 AN K FEELFERR |
objl 5 obj2 ZEMEMIANIE, IH objl ANENLEA L.

near (objl, obj2): FKARPIME objl 7E obj2 5%, MEFENTE
s, objly obj2 {EAHFEINILLE

plate (obj): FABAYIME obj ZENLEENEETF L.
inside (objl, obj2): FTi/MJ objl ERZE obj2 HIA.
opened (obj): FIREHF obj MIITATFIFIRE.
closed(obj): F/RE#S obj WA T RARE.
cons & XU
not task: FTIRTEAFERUTTIRES FATEMTINF Y G HIRES
), AR IFHAT task FTEREMIATED.
not info: TIRTEAIEFUEDIRZES, info FTid B Al AL
H
not not info: FIRTEMRITHUEDIRES, info PTHEIR I HLAT
DARFE
3.5.2 HARAES X HEMH
HARMES A BIHF, HFP HETCZ R B 988 SRR IEAT 55 ik .
A LR BIRZIR, {Hiz HxXEeimyC AR a] DLk B 2 2 ) a7 %

FEEHY HIRIE. #lin: “Give me the red bottle which is near

16
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the green bottle.” , “The white cup is on the table.” , “
The cup which is white is on the table.” , “There must be a

bottle on the desk.” .

EbZedh HARE S ] L BLATRVC AR 2.1 ¢ Table 2.1)  FiaNe

& 2.1 BREFHEILR

[ HEVCREL | T

AT me
B | a, an, the

Bzl | must
318 do, be, give, put, go, pick, take, open, close
411 in, out, on, near, next, to, up, down, from, of, which

JEZSiE | white, black, red, green, yellow, blue, big, small, each, every, all
Bl | there, not
%W | plate, door, Fi B EKIFZRLEFR

MLLER] Table 2.1 FiaiCARWAIR, xRN s 7 —
sF okt MARHE ne, FigZETHT 5, NEME—H)
, WA HABRAR], MTTT#ES T B ARE F P R IR AR AR RN . Srid]
Ftn which, MR PARIAH FHIE TR M), TR R H T35
xR B YR . 437 plate FRfENLES A B BT, AR
PLZS 4TSS “Put the red bottle on the plate.” » —f “must
7, “do not”  FHREIELIN.

ETERE R AR B S i — O ERR U, X AR BRI
beggr, FHIXLEIR]VAL B H AR TE 5 15 f) RIS AT S5 Fik

XFFAES R T FAR, — A ERERE, Flin: “Go to the

ta-ble.”, “Pick up the bottle which is on the chair.” . H

17
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1 BBl A SRR T (R A R A B AL RS 1K,
Ho A B IREAME) -
give: —MHVIN “give somebody A 7 B “give A to
somebody” o YENMESS, BEREAME A WAL BAE “somebody” JT
FERALE, I HEAEN S AR TN 1 .

put: —fHEE =M, ZE—M “put A on/near/next to/down to
B 7, BRmAWIK A EEME B FTEMAME (B AEAAL) , JFH
EAENEE NG FRPERT B 5 2F “put A down”  BH “
put down A” , BERAFANGEAKTINF. E=HM “put in 7,
TR AR FEESRHINE.

go: —MRHEN “go to A 7, BRNEEABEHF] A FTERN
H.

pick: —RHEN “pick up A 7, ZERHLEFAKIFIIRE A

take: —MtH%N “take out A from B 7, ESRMZEE B
I Ao

open: —MEHVZEA  “open B” H(#F “open the door of B”
ZORATITA 4B HIT T,

close: —MHVEN “close B” Ei# “close the door of B”
, BORHIB AR

ARG R, HBRAT)FRE, #lan:  “The book is on the

table. ” » —f& N “A is on/near/next to B” B¢ “There is

18
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A on/near/next to B” KB, EAIHMEN A 5 B £EFR—MM

#H, B 7 B A plate WfEN, MENMERN A AV AR TFH,
M,  “A can is in the microwave.” , & /~n— ‘can’ 7E
‘microwave’ . “The door of the microwave 1is opened”

, "o~ ‘microwave’  HITIREFITHY

EERIRFZIRAH “Donot . . . 7, “There must (not) be

o, 8“0 . must (not) be . . . 7 HIHFARFILX.
Do not” Jali—MA%AESS Hbs, B W “Do not go to A 7, “Do
not put A on B ” . “There must (not) be” Jal —KEEER
ik, #lan “There must (not) be A on B 7 . “. . . must

(not) be. . . 7 —KMAWYIERIFTZR, HlUl “The red bottle

must (not) be on the plate”

3.6 LLFEFE

AIRHEEEH ChallengeServer {ENELFEF&, “F&LIIELT
B A AE
http://wrighteagle. org/homesimulation
ChallengeServer fioiE BELLAE MBI (i FTESHIA
, BEhZ SR IR O CBRINE 7932) , SRR iRk,
B JG server fiEtM] client AR 1B e AR AT 54
AR, client FIHIXE(EE, EFREMM A (BRINZ 5s) 2N

19
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2018 1 [E HLAF N\ K FE L FEH N
TR, X2 ¥ as Bk iklml server, server X HEEAT RN DA K

155 NFBAFRI, BT HERA —A client &R, 5L
AFEFH T 2 SR IMATEL R Re, PTG T & 2R [El 3
TR SEEM ] DLE RSB, M — A7 3h, AT 3)
R (45 VBRI 35045 B I 5, 4 B R I 5 SR BT N — AT B LRI

server ALV &FUEZISE, XEmASTLIH “. /cserver -
help” &%, [N server W37HEMMILIEE,
FNTEE LI client WGIIFRT, HER—ATHAT SCHF
R b server BT, %5 client REFAMWTUNT&
) example P, SEELE CRBIRIA, w002 S k0
#include ” cserver/plug. hpp” , A BRI — L%, Hez0
BWHIHNAR 4. 1. RN HE AT RE, £ WA Run 7%, FRANA]
LG 1) example SCHF3,

ChallengeServer #&flt SDK, ZFERATHEAZME SDK HRALAYHZ M

B, HOSEI client MmHIRES, Sl — D ATPAT SO FIERE B

W

server HHTILFE. K 3.1 4 [ ChallengeServer SDK HJ#%M
PR o

PRAELTE S A B, AN B TR S JR A2 7 SR Al — 2 ) R R
(RS A o EEFRPTH I A B IE AN Ra , EUFRES
WG &5 — KA.

20
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* 3.1:

MRIERE - v )% O BB

void Plan()

MR AR, 7 ZAT SR E

void  Fini()

SORRAL R UORRIETR A T

string& GetName()

1% [B] AL ) 4 7

string& GetEnvDes()

AR [l R R ARt IR 4 o5

string& GetTaskDes()

A5 BNl R A 55 4t 08 54 o

bool Move(unsigned x)

HATENE “move” FHhA “x”,
IR [EAT 8 R IOE =& %

bool PickUp(unsigned a)

PATEIME  “pickup” /NIIME “a”
IR [B147 B R MOE A2 B T

bool PutDown(unsigned a)

PATEHE  “putdown” /MR “a”
IR [BIAT B R IB0A 72 1 T

bool ToPlate(unsigned a)

PATENE  “toplate” /MIME “a”
1R (8147 B R IB0E 2 R )

bool FromPlate(unsigned a)

PATEIME  “fromplate” /NMfE “a”
IR [B147 Bl 2 WOd 2 B

bool Open(unsigned a)

HATENE “open” Wtk “a”
IR [FIAT Bl R IA A R

bool Close(unsigned a)

HATENE  “close” Wik “a” ,
IR [E4T Bl R A A il 2

bool Putln(unsigned a,b)

PATEIE “putin” /MK “a”
Kk “b” , REATENRIGE & D)

bool TakeOut(unsigned a,b)

HATEME  “takeout” /NPIMEK “a”
KWK “b” , R AT Bl R0 2 )

string AskLoc(unsigned a)

PAT ANAE HBIE “askloc” Wik “a” , 4
ANFIEYRALERS, 1ZE] “unknown” ;iR
BAIEIRRE, N “(onab)” . “(nearab)”
g “(insideab)” ,

“b” NAH R AR ) R

void Sense(set& A)

PATIEATES,  “A” REDWEEEIN)
RN )

N T 78, ChallengeServer JEAUHY tests fREE—
My IR AT 55 FE R A
1 5P & A 4R -

> \éﬁ: Wln?
CPU: FFiE...

Memory: fj7E...

21
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3.7 ‘FEKH

HEIZE Win7 (Visual Studio 2010) FHE&id TR, FE %1%

IBAT T M R B A EA T B A
. Boost 1.51.0!
. CMake 2.8.9?

P BAE Windows HAMRRA R Ge M gw 125 T It EE W 1EH 9w

VEAH A g B L RIR FE 7 L S IS 46 6 doc SR SR 1T Y

plan—ner build. pdf 4.

3.8 O

e b, ATHETEFEFE20, KH s-expressions’ KK
B ERAR (F84) (IR
3.8. 1 I =R

tbgEh, SO M Il g RfiA . Bk, ETP AR
P Ffr B A IERE R R, 0 Aid <num>AFll<loc>. sort (i3

A1) FE MR ALFRIC A<sname>, color H45H A EIE 4
RN <cname>. H BNF JuzUE X Ha& R0 T -

<sort> ::="(sort” <num> <sname> ")"

<color> ::="(color” <num> <cname>")"

<size> ::="(size” <num> "big)” | ’(size” <num> "small)”
<type> ::="(type” <num> "container)”

<location> ::= "(at” <num> <loc>")" | "(at 0” <loc>")"

<inside> ::="(inside” <num> <num> ")"
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”

<position> ::=”"(on” <num> <num>")" |”(near” <num> <num> ")
<door> ::="(opened” <num>")” | ”(closed” <num> ")"

<plate> ::="(plate” <num>")" | ”(plate 0)”

<hold> ::="(hold” <num>")” | ”(hold 0)”

<state> ::= <sort> | <color> | <size> | <type> | <location>

| <inside> | <position> | <door> | <plate> | <hold>

<domain> ::= "(:domain” <state>*")"

Hrb (at 0 <loc>) ERHLESNFTELAE, (plate 0)F(hold 0)7>
MER, |TRATHFINAT. PFEEBRAESEET SRR A

s-expression<domain>, f54/:

(:domain (at 0 0) (plate 0) (hold 0) (sort 1 human) (at 1 1)
(size 1 big) (sort 2 table) (at 2 2) (size 2 big)
(sort 3 bottle) (color 3 green) (size 3 small) (at 3 2))

3. 8. 2 (EEmAER

ST HIHE, % FHMERId RS ik, 4 |variable
LN TFRERS TR E, <predicate> J9ff <state> o' <num>
M <loc> ¥k Jy <variable> JGi#RiAA. A BNF JuzE AE5
IR A% T

<condition> ::= "(:cond” <predicate>* ")”

<tname> ::="(give human” <variable>")"

— ”(puton” <variable> <variable> ")”

— "(goto” <variable>")" | "(putdown” <variable>")"
— "(pickup” <variable>")" | "(open” <variable> ")"
— ”"(close” <variable> ")”

— ”(putin” <variable> <variable> ")”"

— "(takeout” <variable> <variable> ")”

<task> ::="(:task” <tname> <condition> ")”

<info> ::= "(:info” <predicate> <condition> ")"

<cons> ::="(:cons\_not” <info>")” — ”(:cons\_not” <task>")”
| ”(”cons\_notnot” <info>")”

<ins> ::= "(:ins” (<task> | <info> | <cons>)*")”

Hr<condition> AIYER & RIRH] <tname> BY <predicate>
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rH<variable> HHUE G .

FELEA SR HME S IR s-expression <ins>, ] 41:

(:ins (:info (on X Y) (:cond (sort X bottle) (color X white) (sort Y table)))

(:task (give human X) (:cond (sort X bottle) (color X red))) (:cons\_notnot
(:info (on X Y) (:cond (sort X bottle)

(sortY table)))))

T EAREFICHIH, ARSI I S i 2 1R L
RITIRIE NSRS, B/ AT Bl

The white bottle is on the
worktable. Give me the red bottle.
Put the blue bottle on desk.

There must be a bottle on the
table. Do not go to the teapoy.

3.8 ‘FEE4T A R

ChallengeServer ) server U$Ef —@EHil S0, 257 v SO AR
UL CRE N TR R 2408, W nOR iR SR P A
4709, DRIUCHER KGR FAE B CIRR P Hh B 11 b D7 i HH R Y ()
A i HE ) A HEAT

HARR G JA 203247 server, EEE4EE doc I -
planner_build.pdf 321,

-5 server HIEARSHINT:

cserver [-port digit] [-td dir] [-mode 'nt’—’it’] [-test id—’all’] [-to time]
[-cheat] [-log [dir]] [-eval [path [agr]]] [-help — -7]

-port num sets the port for the network conversation, default 7932

-td dir sets <dir> as the directory of the resource of test

-mode 'nt’—’it’ sets challenge mode, nt or it
nt means task is given via natural
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language it means task is given via
instruction

-test id runs the id th test runs all the test as default, or in the
following condition id =all or id is out of range of the size of
the test set

-to ms sets the period of timeout as ms
-cheat just cheat!

-log dir logs all info and the test result in <dir>
<dir> is optional, default as the current working directory

-eval path agrs sets the evaluator in jpath>
<path> is default as asp and optional,
empty <path> means no evaluator

<args> is arguments for the evaluator
Please use double quotes to contain the arguments

-help—-? look for more commands

LEgE T, 3R /R AR AW BB AT 1 b 1 % 7 i DA B 7
T B

U, SRt K as g

Vi B 3 75 3R N
b XK X 8K 5mX 4m.,
R SLIUE
GaRTEN 26)
THEALEC B R
CPU: EEEIT  WAERE: 4B RGNE: 641

B 1024 X 768LL_ LR
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HAE RS Ubuntu 12.04.2 LTS (LA L)
Hikgs gee 4.6.3

#fi:  Boost 1.48 (ELLA L)

Cmake 2.6.0 (H(LLE)  iclingo 3.0.5
A (16

A (18)

H=F (105K)

R (20%%)

AR (315

M2k (24R)

T PRPRiE

AR 55 HLas N L TR E SRS TR e M LE 3R T S R BE R — A 1]
A, ARIEYIIE R S IR NS g, tH RS E R T, M
AN BATE . WEATS A ERAT S AT s P 51, BASEK
55, I HAPITRBUR EHL . S 3088 7 6 AUERIE I Ta) 4 45
HIBAT, TPERRGEREFIs T 6, SRS, AL
WL MPRATIATEEL e RS IR 8L JFREIT

[A]) J 0 X 2 3R P A4 IR

SR e AT ST IR R TE DL, L 58 T H AR A B ANZES
ZVRBHRE . — MEFR A RESH 2 HArsZIR (AN E4b
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RfEE) . BRESFHH AW, BRETH KBS, B&iE
N HBERAR.  ATEFAGE A BAREZES DA, e
e

SRR IERGES: EFEBOT, W StHd s iR

K, ZIEF—DNRZAT) (BN EATE), WETM
PEAT S IXEATEIA EPRAT I, A ERAT R T EAT
2, AEHATHE, WSS PR N A AT R, W75
WERIFAZL . ST MARYEATEI N B, A B RAT S50 .
2Ry 4 RS AT I BGE I R E I I ERE R SRS, B
HA RN
ZAREFP el B AR H22 o IRZS I A2 b H AR 2K

SPREFYEY DL WIS B & RS T e B 25
IR AL LE LT R EER

=

W

PR AR T -

SR HR, 3G 40 7.

I — AW, P 20 4r. BIIRETEREL— AN Hir, WR—
MNEFATENF HIABETE ATAT B b5, WA LEd 2151 1) 7
.

PATAT S FABRA N B 208, A e AT 2 75 ) -

PAT—IX move 1TEIFIER 4 47
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PAT — NS BAT B el A B AT B30k 2 )
PAT TR 1 9

MR —MTIHRIC 7, HREIZ RS SR isiTeuEr ik, B
LL, — SRR T AR A 7 (AL sen AT S
PRED

FEEALAF ) = 20 X 4EPHIZREH X sgn GERH )

+ 40 X SEERIEFEHE —4 X movefTEI -2 X AN

HATE) —2 X HAWIRATE AL - WEAT R4

SR EEFRAET A, I H B S TRETF BRI R . FERUE I 1)
N, & ARET 0.1s M 1 7y (BERIEEDEE A HAR) . B
Bk, WSS Cra NI ERREE):

W RAF =2 X - (FUER -2 28 &y 45 A B
A1) X107 Xsgn(5E H 7).

SIRETFR T — AR RAA . BRI+
1G5y HRRBIREAM B 2h H— A, 429 aT o Be A Tl
R BT HEA o I A IS 2 ST MR BAS AR ), AR
YA ATTHT— B B 14529 = K o A AT TEE B B BEHE 44 R AR O 44 2

7N~ FRERH

1. ZEAT UG HOBRHT— R, FRZE R AL 2RI
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N2,
2« . AT WA TFERE, BRI B, 0 Y
B, #BEEZS.

3. HLAE: HEEMGILAE B BONE, BARIR:

ARREEEIT NPT, 1843 B H A E 88 5 238 HIH
BEAITH BB B BN B S — R A 3w i iR AR SS
RAL KR CBL R AT RERIER RIS 2 ). SRR R BEAE B 5E 1
BN, THEH AT SE s eSS AT Bl s, BRI R ALAS
HAWEATE), G — AV BT B 5 A 55, IF AT KRIMUR
HOP L. PEEET B RARERE IS AT IR, OSSR, A
S LVRBNAAT AT BhEL SrE e, THELH SR RE P 04
FFARIE AT H 25 —pr BUH T RS 23R R R IR

FANEER: BB R T, Pl AR RIPIIRIRE — €
e LR, JF H AP AR — A IR . ESIRRE SRS AT AG
WA REA e 4, JHF HAR S fiid R 3 Ao ME B Z05R

NHEA S BB N R . SRS B AR

2t

(:domain (at 0 1) (plate 0) (hold 0)
(sort 1 human) (at 11) (size1 big)

(sort 2 couch) (at 22) (size2 big)

(sort 3 table) (at 3 3) (size 3 biq)

(sort 4 cupboard) (at 4 4) (size 4 big)
(type 4 container) (closed 4)

(sort 5 refrigerator) (at 5 5) (size 5 big)
(type 5 container) (closed 5)
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(sort 6 book) (at 6 3) (color 6 red) (size 6 small)

(sort 7 can) (at 7 4) (color 7 red) (size 7 small)

(sort 8 can) (color 8 green) (size 8 small) (inside 8 5)
(sort 9 bottle) (at 9 2) (color 9 red) (size 9 small)

(sort 10 bottle) (at 10 2) (color 10 green) (size 10 small))

ST RN RAIRIRE N

(:domain  (at 0 1) (plate 0) (hold 0)
sort 1 human) (at 1 1) (size 1 big)
sort 2 couch) (at 2 2) (size 2 big)
sort 3 table) (at 3 3) (size 3 big)
sort 4 cupboard) (at 4 4) (size 4 big)
(type 4 container) (closed 4)
(sort 5 refrigerator) (at 5 5) (size 5 big)
(type 5 container) (closed 5)
(sort 6 book) (at 6 3) (color 6 red) (size 6 small)
(sort 7 can) (color 7 red) (size 7 small)
(sort 8 can) (color 8 green) (size 8 small)
(sort 9 bottle) (color 9 red) (size 9 small)
(sort 10 bottle) (at 10 2) (color 10 green) (size 10 small))

Bl, FEFPAH1iE green can,red can A1 red bottle i & . 5

TR 7[RI 3RA5 B 95210 S AR5 IR 0N -
(:ins (:task (puton X Y) (:cond (sort X can) (color X green)
(sort Y table)))
(:task (closed X) (:cond (type X
container))) (:cons\_notnot
(:info (inside XY)
(:cond (sort X can) (sort Y refrigerator)))))

FARLI) H R TR 5 S5l N

.~ o~ o~ o~

Put the can which is green on the table. Close the door of each

container.

There must be a can in the refrigerator.

— M RERAT BN RS N SR H AN HAT
askloc(8), HITH —MrEInZE—xE W, P15°F & kbi(inside

85), HlLes NfHIEIN askloc(8), f3&I[HZ (at74), ZJFHATULT
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YI¥AT 5]
move(4),pickup(7),move(5),toplate(7),open(5),fromplate(7),putin(7,5),take
out(8,5),toplate(8),close(5),move(3),fromplate(8),putdown(8).

RATENHME AT LASE BT Az, JFHYE 205, MRS 5
H:

40 X 2+ 20 —4 X 3 -2 X 2 —2 X 10 = 64.

BB, SIRREF R NIIRAS T RE s A, JF
HHEP B — MR RE R REARE, M, £ L—T165r)%
fii b, AERZE B — AN e

o) 5 B — B B R e B S R R, SRR T SRS IR
Gy RARRAUT SR e M. FURTERIE NI NIRRT, ZRA
[ o

— AN BARMPATER G R . S3FE7 0 AN BATE)
askloc(8), BERF&EIZ (inside 8 5) &IEHfE R, HLEE AR
askloc(7), fREIFEIZ (at 7 3), BMEREZE. PLEPITIT
move (3), #XJ5 pickup(7), BEI-F& BT R Hlas ALt R
REE HIR, HATLLTATE)

move(1),sense,move(2),sense,move(4),sense,
B Ja — MMEATHIREIMEER] 7, Pl ANHEHATEL N

pickup(7),move(5),toplate(7),open(5),fromplate(7),putin(7,5),takeout(8,
5), toplate(8),close(5),move(3),fromplate(8),putdown(8).

EIRAT BN AT LSS OUT A B bR, IR LB A, AR RIS 93
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40 X 2+20 -4 X 6 -2 X 2 -2 X 11 -3=50.

4. HHARGIULR L, HIRGORF R EAT, IR

IEs =2
5. BIRZRSHTTHARSUW, a5k eE, FFIEdE &AL

o2
Vit o

fix A

KT
W /LS

ysAid PR RIS B T

human(37 35t E— H LA /), plant couch, chair, sofa, bed,

table, workspace, worktable, teapoy, desk, television, airconditioner,

washmachine, closet, cupboard, refrigerator, microwave, book, can,
remotecontrol, bottle, cup.

% B

EE A% 1] R AL A

B.1 #4731 PDDL ik

(define (domain homerobot) (:requirements :strips :typing :equality

:existential-preconditions

:conditional-effects :domain-axioms)

(:types locs objs -number colors sorts) (:constants (0

-objs))

(:predicates  (at ?x - objs ?y - locs)

(inside ?x -objs ?y - objs) (hold ?x - objs) (handempty)

(plate ?x - objs) (plateempty) (samelocs ?x - objs) (opened ?x - objs)
(closed 7x - objs) (big ?x - objs) (small ?x - objs)
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(color ?x - objs ?c - colors) (sort ?x - objs ?s - sorts)

)

(:action move

:parameters (?y - locs)
:precondition (not (at 0 ?y))
reffect

(and (at 0 ?y)

(forall (?z - locs)

(when (and (at 0 ?z) (not (= 7z ?y))) (not (at 0 72))))
(forall (?z - locs ?m - objs)

(when (and (at 0 ?z) (not (= ?z ?y)) (hold ?m))

(and (not (at ?m ?z)) (at 7m ?y)))) (forall (?n - objs)

(when (and (at 0 ?z) (not (= 7z ?y)) (plate 7n))
(and (not (at ?n ?z)) (at 7n ?y)))))

)

(:action pickup

:parameters (?x - objs)

:precondition (and (small ?x) (handempty) (samelocs 7x))
:effect (and (not

(handempty)

) (hold 7x))

)

(:action putdown
:parameters (?x - objs)
:precondition (hold 7x)
reffect

(and (not

(hold ?x)) (handem pty))

)

(:action toplate

:parameters (?x - objs)

:precondition (and (hold ?x) (plateempty))
:effect (and (not

(hold 7x)) (not

(plateempty)) (handempty) (plate 7x))
)
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(:action fromplate

:parameters (?x - objs)

:precondition (and (plate ?x) (handempty))
-effect

(and (not (plate 7x))

(not (handempty)) (plateempty) (hold ?x))

)

(:action open

:parameters (?x - objs)

:precondition (and (samelocs ?x)
(handempty) (closed 7x))

:effect

(and (not closed ?x) (opened ?x) (handempty))
)

(:action close

:parameters (?x - objs)

:precondition (and (samelocs ?x)
(handempty) (opened ?x))

:effect

(and (notopened ?x) (closed ?x) (handempty))
)

(:action putin

:parameters (?x - objs ?y - objs)

:precondition (and (samelocs ?x)

(samelocs ?y) (opened ?y) (hold 7x))

:effects

(and (handempty) (opened ?y) (inside ?x ?y))
)

(:action takeout

:parameters (?x - objs y? - objs)

:precondition (and (samelocs ?x)

(samelocs ?y) (opened ?y) (handempty))

-effects

(and (hold ?x) (not
inside 7x ?y)
(opened ?y))

)

(r:axiom
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:vars (7x
-objs)

:context
(exists (?1 -locs)
(and (at 7x ?1)

(at0 71)))

:implies (samelocs ?x)
)

)

B.2 i5Hiil PDDL Hii& %4

(define (problem HOMESTATE1)

(:domain HOMEROBOT)

(:objects white red green yellow blue black - colors human couch cupboard
chair table teapoy book

can

remotecontrol refrigerator television bottle plant cup sofa airconditioner
workspace worktable bed desk - sorts)

(:init (at ROBOT 0) (plateempty) (handempty)
(sort 1 human) (at 1 1) (big 1)

(sort 2 couch) (at 2 2) (big 2)

(sort 3 table) (at 3 3) (big 3)

(sort 4 cupboard) (at 4 4) (big 4)

(sort 5 teapoy) (at 5 5) (big 5)

(sort 6 television) (at 6 6) (big 6)

(sort 7 worktable) (at 7 7) (big 7)

(sort 8 refrigerator) (at 8 8) (big 8)

(sort 9 desk) (at 9 9) (big 9)

(sort 10 book) (color 10 red) (at 10 7) (small 10)
(sort 11 can) (color 11 red) (at 11 4) (small 11)
(sort 12 can) (color 12 green) (at 12 5) (small 12)
(sort 13 bottle) (color 13 red) (at 13 3) (small 13)
(sort 14 bottle) (color 14 blue) (at 14 3) (small 14)
(sort 15 bottle) (color 15 green) (at 15 5) (small 15)
(sort 16 remotecontrol) (at 16 2) (small 16)
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(sort 17 cup) (color 17 blue) (at 17 9) (small 17))
(:goal (and (at 13 5) (at 11 5) (plateempty) (handempty)))
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