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—. BHEfFEH

AR 55 WL e N AT L EE 38 ST 2 T ) =5 Y S5 1R AR 55 Bl N B s )2
THRERIIRZR, TEAUMEANAZE. Bl HEE MR A =
M. ut, RS HLE NGO D AL N, JF DL I = N 3R
PIAIAEL, ke AL A 508 B 281 5 Bl 18 5 RIA RS iid
FONBUXS T, RS NIl ROy S SR St Hid . g
BANPAT S5t o

AR 55 Blas N A7 FEEZRAT X B B AN AL ZRE 2R 58 o i S 7Y 7
KEE AR5, ISR TR BARUOR, —IFaa
TRIES S ABAIIIRS AT 5SS, SRR ] BLE AL
ZH (FFE5 FD BSOS RT3 DR = (5 S, BUEM
KIHAT B P SR ZERRAE 55 o BRIAEIRESE B AN BLA5 KA W] BE
etiR, A HIRRIZR HRATE AP AT RIS DL B, 2
FREF 2RI G IR BIH RIS R, FFPE BT o). Hod, A
DI HE R B TR E S ERE SR &, MRS TR M
MAFMEEZETH — — BB S K EIMHE A AR HECHIH

LEFRIET—A> 3D fiENLEEN, B A B R 1T
(primitive actions) , BAFSLAYIEATS). AHAZ AT EATE)
s XA AL . AT EFERA DT ENLSAWE 1.1 s
» FIEETHINRERINLE N R ER . LS AT (ATE



2017 th [ HLa A K Fe LSRN
e, FEEAEAFIN CRABRIIR AR, f—A4

T CEERGER ), BEEANFZS . UL BCR . TF
v RITERE T I, HLES AR CARIASE P 5], SEBLAMLAE
b, WIS RSB, ARt b, Whhlas K
MWAZH. B AR W, EETRIAERE T,

i 55 Bl as N HEEBRZOR 2 3R B8 P 0t LU 387 S 1 LI B — 14
0, MRS IR AL S fiE, ERUER B A, 8 APLIAZH
ST AR A EE S, B s P EAT s 7 51 LSl H
b, JFRIEATEIRGL MBS, RIERASERIES. HIRTE
R 2 TR P AR BL T R A BEAARE REST 70, JFARIE — BBt irfy
)R ) O3 DR RE 2 38R e AR I B R A4

B 1.1: HLE AR
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. BRZERE

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

R, SR TEAA B

PR, LRI

= RWHHA

3.1

tEgR R, HLES Nl iR VI EAT B AW AT Sh AL 82473
R . Hrh, YEATEHOEE S IR, BOR LS NS 1
, BT AEATE), FESRBHSITER RIIERKBO « A
WA EAT S HIRAE U LA N P 38R, H AT R4 —M7sh, [RIEEA
IR FAERIALE . P SRS E MR, A =P g Bl% — — 15
D E, HRNEMARIE, JFEXE— AR, a2 3G — Rk e i)
B2 o MEATSIHIRAU LG NGB AL A8 B 5 A0 B M FWE,
1R A 5247 3l REWS 1R 1) 5 URMIL AR N =80 I AE A7 B I BT 48

BAMIRERE T — DN BB, 5. — TR, SFEEFHIRE
MIE RS P IR IRES, BRI R BRI YAk, S5 9 KXY
REALEAE R, MU NRESE R, M MR EE R Hd,

5
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Piishr BAS B — MRS . [N, S35 e il A i 2 58 ik
MIZ MRS B, BRESIRN S EER, rREEEeAmE
AR IR, 23R ] LGB AHLAC BAT B B ERAT 3R UM 515 12
, WATLLE HEREBNUME . ZFREFEHAT - MT3, T a8 &bt
PATE R HET, WA RS MTah 2T RIBG Sblas NEHTEL
PR, AR ATALER, BATEIPAT R B, Z3RFER TG
AN HAT BB HA A B SORIRI AL E, B, PliR2%
FERHTAAES

3.2 HFMR

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

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

RN AEBAHRRPREFAAL (10X10 KD

Yy P ARTIR . PG 5 RO AN R AR, AN 5 AT A R 1Y
g, WRYIERKIRSE. B RN XEEIR AR AR, 7
ekl e A e BHiE . Hha —MERIYIE — — A (sort:
human) , ACRM . HEREMRI A, AHE DA (BUF
PN, 3F BAERE— MRS BRI R s RS A el A2
o HABPDR ) B ARSI A AL 4
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sort: MMERIFHZE, BIf0:book, cup, bottle, table, chair,
microwave 5F. PIFRSEIGRLEM S A1 P4

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

size: WIIRMIZKAL: big, small. small I big FRIX 340k
o LA LA AR5l dE iR ] Loy s

*  CORYART o HLES NTIER AN, BTSN, E
I EAVRSE — D E 2 IR AL S “KYME” A5 “/h
YA AT LURHE B R, W table, chair 25, HAHE “/N M
7 Bl DUBCE B A K B B H, W1 closet, refrigerator,

microwave 2§,

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

location: NHEHHE, RERARMLER S, I HEK, 2
A FIR WAL B 2 8] AT, RIBLES A AT AR AL E R 30 2 H Az
8. —MIEN, ATLAENBEZ M, HEZ HEEE > “K
Yok o [FIRE, BLEs NIEE ST 3 T LA3RAS ST A BB R BT a4
» ABACFRAEH AR B BT TRA T ik .

type: HEJFHZEHIMII I NG —Fh container, FKEEH LT
H1 closet, refrigerator, microwave$#Ri& container,

X BAR RN B AR ERA TR LA G, [RIN /NI T DUBCE 25 4%
i, AT LR o LA B RS 4 -
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inside: Fox “/MIE” A (RGRS) AE “RPK” B B,

opened: K78 “RIE” I TAETITHPIRES

closed: Ki& “K¥A” WAL T RAPRES

PLEs NS Mlas N — DTN, — AT, e Bl SE 2R
Pt e E LA A PRAS . AR Py 2

location: HLEANERIME (H 0 Xaxblas N , EWiEAL
BWREHE, HLEANT ST LR IG WAL NG [F— A&

plate: HL&F ANETHPIRZS, WE 2 (H 0 RKox) BEEHEA “
N IS .

hold: ML AFIREPIRES, WUME 8D (H 0 Kas) s KA “
NIRRT B9

Lu 28 v it F I 3 sl DLSCH I A, L3874 e B
YR, MSHFETE T RARE o s s Gz —
s NVIERIA BAE R, R HA —EME LR CINIERALE A TRE
B o ZEEFF AT LA AW HATE) WEAT S AT 3l S i 58 5 5
L3 S iR

) R AR AR R IR, 167 E— LU AnR, i,
—A RIGHRBEE —AMLE, PSS R R TGRS LA A3
o XEEHIR THESIEE H DI,

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

Domain Definition Language (PDDL)#iiA, Z W% B.2. tb3E
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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 . DBRAT B HPAT S AFAPAT ROCROR Z0 i, 3
RPN — AR AR, SATRR AN s A . BAMEUE ,
PLEE N R BEAR YR X LW 34T B ok UL ) 5oIRES

SRR BARAE AN ) R, R R0 I ] Py i A 45 R, B
JTATE A, JRIRSE T 6 B RANR . Hod, R ras
SR YIEAT B B AT, ARATIE S PITRIME, SR
FP i AR S BN SRRSO, IR EE LRI 25 R (AT 3Bk
TEIFE)D REGTFEHAT. HEIREFKIE T NTE), BT
RWCT , SRR B AGESH = M8, MR E$ATH =1Mr3), [
I 2SR —AMTE). mZ, TGP R PR A R HAT IR 5
TSRS O L, FFARYEAE 55 e G DL 4 R 45 RAT 70 o FARVE
3 JEUAE S T B4

ARUAGEEEZET, HLas NRIEATEI N FALM, RS EE 3R

move (X) : HlEs ABENEINIE Xo PAT R 9Bl NATERLALE (
PAME e, P rpbm 1 A AL B AR AT IE D) o PATRCRIHLEE A
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BB TAIE X OREIEERIMED  AZ AT 00 1 AR
JEPEAAR (WURPLES N TINER AR, sSEHLa AT RIE A0,
WX LR TG BB HLas N — B3

pickup (X): MLERANZERWE Ao AT RNy A FENLER NIRRT
WHIR WLEAS A ER—MIBER, FFEAENB/ART L
A ATRAERIE) (A N AEHABE (B0 refrigerator
) WK, Blas NTFIRNBA ZEHABAR TG . $ATRAR PSRN T INER 1
s A (FIRAFRZ) , HADRESBEHEAE.

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

toplate(A): HLEEAK A PUARAN B CHIE T H . SATHMTH
MLERNTNEE A, f7 i Hft ik . AT BRI A TFIIOA
P EAEMTARE, A R T, HARSEIEALE (A K6 BAIRLENL
WANLRIE, JEH A DUSSEENESAREID .

fromplate (A): MLESNEWIE A MNEETFHER. PATHRMEN A
FENLE AR T, HLEs N TIOCH E AR . $ATRCRY A A
FERT T, MBS ATINEE A, HARESEIEAL.

open(B) CAZIA container, T : Ml NITIAE BT,
PAT KA AN B EF— M E, HLS AT, IEH B 1
I RRMAR . $UTRER) B HITIHATIT (opened (B )) 3 HANFER M

10
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, HARJRPEAAR,

close(B): WLERAK L282% B. $UTHXMANEEAF B 1EF—
MIE, PLEEANTIOT, IFH B BITNTRITIF. AT B 1)
155K (closed (B)) AT, HAbRIEAZL,

putin(A ,B ): HLEANKNE A BBNIESE 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 AR TR, REAFERSENRAD, HME
A LT AT DUBUE = 2 /N AR

takeout (A , B ): Hlas NK/MP1k A A B FEUHIR, $hAT 644
APLEE AR B fER—AMIE, A £ B, MLEATIONE, If
H B BITTRITH . SATRER N, PG AICENK, A AT B
HIAHS, HAUIRES R IEAAL .

XERGH TR 9 MAEAT SR SC IR, AR T AL
WH PDDLIEEFEMI% B. 1 gyt RSBl NIEE APAC EATE)
MIMERATEN, £ N T4,

ZERRFF RS (BUT) — D EATS), FERKREIATEIE S
PATEET) . AT BB PAT SR AT B 2, T SR [EIPRAT R B
i, $uAT T Epickup (A), (HHFHRE REEMER, A FHFATEY
AIALE, WEAT AT R 0474730 putin (A ,B ), (HELH]

ek closed (B), NATBIEHAT R

11



2017 FENLE N RKFELLZER

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

3.4 APZZHMMEATE)

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

RUATE T, RA—F AW AT Baskloc (num) , FISK 1)
numfB AR IYIRFTEMIAI B . R, XE num FERGSRH A “Y)
®” TS, ST EREESER. £ nun SEAHBRT, T
&%t XFaskloc (num) 4733 B L F &L

LL60% ) ME R, IR Bl N4k obj IEEERIALE K R, B
at (num, loc) 8¢ inside (num ,num” ' ), HH loc NHEEF KL E
G, num’ ' ONAH R AR

LA 30%HIMER, IR [H] obj FHIRAINLE R R, [FIFEN at (num, loc)
ainside (num ,num’” ' );

LU 10%AIMESE, R Mm] “AREE”  ( “not_known” ).

Plas A F] BLE I 8247 s 3RS B N A Az &L w8 2 fr
HYR. BT WSATAERIK AL R IR G R, BT B
FIERE] ARG S . BARBIR, HLEE ANFEAERTI ZIH AT LA AT W
SATH), PATIATE, FERIRIE: TENLE N AT TEN E A Y
7R, AN AT IREE T L, FEHAE AN TRRE RS
T -

12
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3.5 {55k

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

RS HIR S N =R Bhs. [ERMAR. H e iR
TP ERALAE N TSR TR, R T s B HARIRAS . B,
“Give me the green bottle. ”, RINH P A k% “green bottle
7 SHPAERALE I EAENB A . ARER SRS BT
AR AR ST VLI R AT, BUE IR R AR A, it
Do not pick up any bottle on the table.” , FKINEEANPATIL
FErf, HLBSAHEARBESE “table” EfH “bottle” o FH U iEH] AR
RKTWIR S — L4858 E5 S, #lin “The red bottle is on the
table. ”  RUEIENIMGH) SRR FRARE “red bottle” MINIE
, WATLMRIRIX (S B “table” M EMEH  “red bottle” [
(AR

155 Rtk FIw Ry Gk, MRIEEER 7 AN IH , Hop—A
FIRNC 2 BRI B ARE 5 R EIRAT SR, 73— F — S E s &%
ik

3.5.1 ¥4 X ETH

BRI, HP R RS SORRIEA N AR S5 ik . fi
L sort FE XN IR YIRS B AR AR (s

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 HES HER task B XUWF (objl 5 obj2 AT 2.4

E SCHIARD

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 & XU

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. HLFEFHBIIIELSER ins
PR T2 HIX IR 21 & Y. task & AR

give (human, obj ): RKMIE obj ZAH . obj A& “/IMfk
7, EKobj AR RINE, FHHEATENESANRTF A EE
g

14
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puton (objl, obj2): ¥H¥IE objl JLZE| obj2 L. objl &
IR, HKRobjl 7E obj2 FT{ERIALE (obj2 M EAZ), FHH
EAENS AT N EE 1 L

goto(obj): HLAs AFEENE] obj PTEMINIE.

putdown (obj): Ml NJBCR¥IMA obj. obj =& “/Mak” , ZK
obj AHAENLENKT N1 o

pickup(obj): HLEE ANFEELDIMAK obj. obj & “/MIIE” , ERHL
AN WFIIE(E obj B obj LT L.

open(obj): MLEs NFTHZESS obj M. HH obj N container
, obj WIII# 4TI, Bl opened(obj ) N

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

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

close(obj): HlLEs NKRMAEZS obj HIIT. HiA obj N

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

takeout (objl, obj2): HlZs NK/PNPIAK objl  MEEZE obj2
FELH, Bfinside( objl, obj2) A NE.,
info & XANH:

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

s,

15
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objl 5 obj2 7EMHFMIAIE, FFH objl ANENLEA L.

near (objl, obj2): FKRPME objl 7E obj2 5%, MEFENTE

W5t objlh obj2 FEMFIRIALE .

plate(obj): ERAMIE obj NG AR T E.

inside (objl, obj2): FTix/MJ objl ERKZE obj2 HIA.

opened (obj): FIREZS obj WIIIAETFFIFFRES

closed(obj): F/REZS obj WA T RAPRE.

cons & XU

not task: RINFEMBIIMEFPRZE GATHAMT )P 515 FIRES
), HEEIEPAT task BT IATE).

not info: FIRTEMBAMEMINGS, info Priaid G OLERLE

L

not not info: FIRTEMMITHUEADIRE, info PFTHEIR I HLAT
NPRE o

3.5.2 HARAESXHIH

HAREF A BIH B, P AT 2 PR AR D8 R R IAAE 55 Flik
] JCR BRI, (His X B8 vl DI AR 2 i ) 1 A 2

FEEHNY 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.” .

bt BARE S Pl L BLATRVC Az 2.1 ¢ Table 2.1)  FiwNe

& 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

M LLER] Table 2.1 FiaiCARREAIR, Xt HIH s 7 —
gkt MARA ne, KT s, NEME—H)
, WA HABAH], MTTEES T B ARE F P R AR AR RN . S
PN which, MR PAZRAH R ETE WG] REFERE T
Uik B YR . 437 plate FRFENLESA B BT, A A
PLZS 4TSS “Put the red bottle on the plate.” » —f “must
7, “do not”  FHREIELIN.

FTERE R AR B S i — O ERR A, X AR BRI
eggHr, FHIXLEAR]VCAL B H AR TE 5 15 F) RIS Fik

XFFAES R T H AR, — M ERRE, 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: —MHVICN “give somebody A 7 B “give A to
somebody” o YENMESS, FREAYE A WAL BAE “somebody” JT
fERALE, I HEAEN S AR TN 1 k.

put: —fHEE =M, ZE—M “put A on/near/next to/down to
B 7, BRmAWIK A EEMIE B FIEMAME (B AEAL) , JFH
EAENEENMFRPERTF B B _F “put A down”  BH “
put down A” , BERAFANGAKTINP. E=HM “put in 7,
TR AR FEESRHINTE.

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

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

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

open: —MEHVZEA  “open B” H{#F “open the door of B”
FORATITA A8 HIT T,

close: —MHVEN “close B” Ei# “close the door of B”
y BORRHIBARHIT

A ARER, HBRAT)FRE, #la0:  “The book is on the

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

18
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A on/near/next to B” HPEI, EAIHMEN A 5 B fEFR—MM

B, B 7 B A plate WfEN, MENMEAN A FEVLZS AR T H,
M,  “A can is in the microwave.” , & /~n— ‘can’ 7E
‘microwave’ . “The door of the microwave 1is opened”

, "o~ ‘microwave’  HITIREFTITHY

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

o, 8“0 . must (not) be . . . 7 HIHFARFILX.
Do not” Jali—MARAESS 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 ” . “. . . must

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

must (not) be on the plate”

3.6 LLFEFE

AIRHEEEH ChallengeServer {ENELZFE &, “F&LIIEAT
B A ALE
http://wrighteagle. org/homesimulation
ChallengeServer fioiE BELLAE MBI (R FTESHIA
, BEhZ R IR O CBRINE 7932) , SRR PRk,
B JG server fiEtM] client AR 1 B3 e HER AT 54
AR, client FIHIXE(ERE, EFREMM R (BRINE 5s) 2N

19
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2017 1 EHLES N KFELLZEA
TR, X2 5 as Bk iklml server, server X HEEAT RN DA K

1550 NFBAFRI, BT ERA —A client %R, 5L
AFEFH T 2 SR IATEL R Re, PTG T & 2R [El 3
TR SEE ] LLE RSB, M — A7 3h, AT 3)
R (045 VBRI 25045 B I 5, 44 B R I 5 SR BT N — AT B LRI

server ALV &FEZISE, XML TLIH “. /cserver -
help” &%, RN server W3ZHEMMILIEE.
FNTEE LI client WHIFRT, HER—ATHAT M
R b server  BHTHE. %5 client REFAMKWTUNT&
i) example P, SEELE CRBIRIGE, w002 S k0
#include ” cserver/plug. hpp” , #RJE BRI — LR %, HezO
BWHINAR 4. 1. RN HE—ATRE, £ REA Run 7%, FRANA]
LG 1) example SCHF3,

ChallengeServer #&flt SDK, ZFEIAFHEZME SDK FRALAYHZ M

B, HOSEI client SmAIRES, il — D ATPAT SO FIERE B

W

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

PR B, AN BOER TR ES J R 7 SR Al — 2 ) R R
(T R AL S HIR) o LLFEPT I ) AR AN Sean H,  ELaREs
IG5 — 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 =& %2

bool PickUp(unsigned a)

PATEIME  “pickup” /NIIME “a”
IR [B147 B WA A 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”
AR (8147 B R I8 2 R )

bool FromPlate(unsigned a)

PATEIME  “fromplate” /NMfk “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 50 2 )

string AskLoc(unsigned a)

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

“b” JAH R A ) R

void Sense(set& A)

PATIEATES,  “A” REDWEEEIN)
RN

N T 7, ChallengeServer JEAUCHY tests fFREE—
My IR AT 55 FE R A
1 5P & A R

/\é}ﬁ: Wln?
CPU: FFiE...

Memory: fjiE...

21
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3.7 ‘FEKH

HEIZE Win7 (Visual Studio 2010) FHEZiE TR, FE %1%

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

W BAE Windows HAMRRA R Ge Mg 125 T It EE W 1EH 9w

VEAH A g B DL R INR FE R L S I 46 6 doc SR SR T Y

plan—ner build. pdf 4.

3.8 O

e L, ATHETETFSFELI, KA s-expressions® KK
B ERAR (384 (IR
3.8. 1 =R

tbgEdh, MR P SIE R RRMR . Bk, BEP A
iR FihrE A IEEEER R, 29 N<num>Rl<loc>. sort (Fff%

A1) FE MR LAFRIC A<sname>, color H45H A EE 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>) ERHLESNFEAE, (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 (EEmAEN

ST HIHE, % FHMERId RS ik, 4 |variable
LONE TR E, <predicate> J9kf <state> o' <num>
M <loc> ¥k Jy <variable> JGi#RiAX . A BNF JuE AE5
ik o

<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 & RIR#H] <tname> Y <predicate>

23



2017 I ENLES N KFELL ZE RN

rH<variable> HHUE G .

FELEAS IR T LSRN 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 ‘FEET A R

ChallengeServer ) server U$Eft —@EHil S0, 255 v SO AR
UL CRE N TR R 2408, MmO SR P A
4709, DRI HER KSR FAE B CRE P Hh B 11 b 7 i HH A Y ()
A i HE ) A HEAT

HARRI G Ja3 203247 server, EEE4EE doc I -
planner_build.pdf 344

-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

IS -377h: Y &y )

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

B 1024 X 768LL_ LR
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HAE RS Ubuntu 12.04.2 LTS (LA 1)
Hikes gee 4.6.3

#fi:  Boost 1.48 (ELLA L)

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

Al (18)

H=F (105K)

BT (2046)

MR (315

M2k (24R)

T PRPRiE

AR 55 HLas NA TR E SRS TR P A LEFE-F S SR BE R — A 1]
A, ARIEYIIE R S IR NS g, tH RS E R T, M
& AN EATE) . WEATS AN ERAT S AT B 51, BASEK
£55, I HAPITRBUR EHL . S 3088 7 6 AUERIE I Ta) 4 45
AT, T ERRGERFIs T 6, SRS, AL
WL MPATIATEIEL e RSP 8L JFREIT

[A]) J 0 X 2 R P A4 UK

SR S AR ST IR R TE DL, 58 T H AR B ANZE S
ZIRBHRE . — MEFTR P RESH 2 HArsZIR (A5 E4b
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RfEE) . BRESFHHAWE, B RETH KBS, B&iE
N HBERAR.  ATEFIGE A BAREES DA, e
e

SRR IR EFBOT, WStHd e iR

K, ZIEF—DPRZAT) (WAL EATE), WETHM
PVEAT S IXEATEIA EPAT I, A ERAT R T EAT
2, AEHATHE, WSS PR N A AT R, M5
WERIFAZL . ST MARYEATEN N B, A BT 350 .
2Ry 4 RS AT N BGE I R E I R RE R SR, B
HA RN
SRR el B AR H22 o IRZS T A2 b H AR 2K

SPREFYEY DL WIS B & RS T e B 2B
RSB AL LE LT R EER

=

W

PR AR T -

RN HbR, 3G 40 7.

I — AW, P 20 4. BIIRETEMREL— AN Hir, WR—
NRFATENF A BETE ATAT B b5, WA LE 251 1) 7
.

PATAT S FIBRAR DB 2080, A e AT 2 75 ) -

PAT—IX move 1TEIFIER 4 47
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PAT — NS BAT Bl A B AT Zh90kR 2 )
PAT TR 1 2

MR —MTIHRIC 7, HEIZ R4 R isiTeuEm ik, B
LL, — SRR T AR A 7 (AL sen AT S
PRED

FEALF ;= 20 X 4EPHIZAREH X sgn (GERH )

+40 X SEREAREE —4 X moveflTEIN 2 X AWK

HATE) —2 X HAWWEATIIA L - WEATEIAN L

BEIRHEBRAE PR oh, BB ES TP IRCR IR R . AL E I (A
N, B RET 01s M 1 4y CGELRERD TR ANHER) . Bk
Yok, WERBES S (-0 NBRCEERFS):

FECRS =2 X - GUENE-00000 00 0)X10q
X sgn(5E R H 7).

SIS T — I B EAG 0 . RIS 7 + 1)L
T WA B g B —H R, Ha i B ) @
WA it AT 42 . WA WS ST MRS BUR 70 AR ], AR
P ABAT TR — B B A4S 70 Rk 8 At AT THE BB BeHE 44 AR 44 K

7N~ RFEFE

1. ZEAT UG HOBRHT— R, FRZE R AL S 3R
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N2,
2« . AT WA IFEEE, RIPTEENRI B, 0 Y
B, #BEEZS.

3. ELAE: HWEEMGILAE B BONE, BARIR:

AR NPT, 1843 B H A E 288 5 238 HIH
BEAIH BB B BN B S — R A h i s AR S5
RAL KR CBL R AT RERIER RIS 2 ). SRR R BEAE B 5E (I
BN, THEH AT SE e eSS AT Bl s, BRI R ANLAS
HAWEATE), G — AV BT B 5 A 55, IF AT KRIMUR
HOPT R, HEEET S RARIERE IS AT IR, C5e i AIES L, A
I LVRBNAAT AT BWEL SrE 08, THELH SR RE P 05
FFARIE AR T H 25 B BUH T RS 23R R R IR

FAMEER: BB BRI, Pl SRS RIPIIRIRE — €
e LR, JF H AP AR — IR . ESIRRE SRS AT 4G
WA REAN e 4, JF HAR S fiid R 3 Ao ME B Z05R

NHEAEE B N . 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 SRAT 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 X'Y)
(: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), HI T —MrEInZ&—xE LW, P15°F & kbi(inside

85), MlLes NN askloc(8), f3&IHZ (at74), ZJEHATULT
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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, SRR NVIIRAS T RE S A, JF
HHEP B — MR RERREARE, M, £ L—165r%
fii B, AERZE B — AN e
] R B — B B R e B S R R, S 3R T SRR IR
Gy RARRAUT SR T AR . FURTERIEHLE IR B, ZRA
[ o
— AN BARMPATERR AR . S 370 AN HATE)
askloc(8), BERF&EIZ (inside 8 5) &IEHfEE, LA AR
askloc(7), fREIFEIZ (at 7 3), BMEREZE. PLEPITIT
move (3), #RJ5 pickup(7), BUI-F& BT RIB. Hlas ALt R
REE HR, HATLLTATE)
move(1),sense,move(2),sense,move(4),sense,

wJa— AT ER R 7, Hlds NEIAT BN 3.

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 LASEOUT A B bR, IF LB, 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

IE s
5. BIRZRSHTTRARSUW, a5k egE, F et &A=

o2
Vit o

fix A

KT
W /LS

sk PR R SRIE 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.

fi% B

EE A% 1] R AL A

B.1 ¥ 4T3h) 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 ?m ?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 ?x)
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 ?x))

(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))

)

(:axiom
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:vars (7x
-objs)

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

(at0 71)))

:implies (samelocs ?x)
)

)

B.2 ip5Hiil 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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