A)323) FATERRE =FF Vol. 32, No. 2(I)

s 22 HOS <8 BDI JIBte] HE AdI|2t
20 HEDJIS AS
25te° uel s
FOIHE D XA e

{talkable®, ickim}@kyongoi.ac.kr

Integrating BDI Executive with Task Planner
to Control Intelligent Robots

Ha-bin Kim® In-Cheol Kim
Department of Information Science, Kyonggi University

2 %

2 =20Ms XS 229 SSX0 NS S5 BDIDITS HE A% B NI ASLAS H
OISICE OIS Sioh 2 =20AE HH Y HEDIQ AMII2 (HERC RFSS S4HE US, BOI 1w
HE 480 BT I NI JSHOZN 22 4 Us AT ASYL S8 NAUR B0
RO JIABAS 0IRF QDALY DS Sl ARE HHIA 22 HUHE A8t & HEALAHASY AS
SME BZ=20

LME
TE 2RO 2 MUPZ= 220 XY =H ¢48 9
M OMA L0 OIEH PSoH0F Bt=XIE Fdte A2=E
2 4 UCH YeNoz2 g 2R HUPZE= SFZE 1

24810 BrS HE(reactive layer), A4 HE(sequencing
layer)., =1 HE(deliberative layer) E & 3 M2 AHS
o2 USsH RHE0, 2 HE2 20 U2 dgY HUHEM
2 20, 0IZS0AM 51 =1 HE2 =Y(task) &9 H
0HE 2= HAY HAESSZA, 2RO XMt 8 248y &
o ROE D60 &5 LHaE = Hag S0 HE
S HIZ =0 43HeZ A#gD skl RUIEEGHH,
LEs A2 M22 A0 XTS5 MAH=(replan)dt= Jis
saiCt, oM %2 32, As 229 =1 HE A

=sES A
he

=2 o
o= = E|Xt(task manager)Z i, R0l &g
Mol HHMESS MASD BIUSE ST KNS ABES B}
=2 =20As WU HE Jpe =Y UK FES A
B, BDI 2i¥rel E A Y HHIIAY ASYAMES
HAUSD HBANABE IEM=C.
I =Hd Al & 7|2t A8

YOI 2 =Y HE(plan)OiR Al2tD K& 28t
HiSt(constraint)2 SIESFIHM FOT Y REES g4
A Qs UMY SX(action)SES YL, 12D =BE S
B oOIB XY HEES LMNF= ARZEY0N BIUEE X
o A2 J((planner )2t SF2CH. E AIEON D2 sdHES A
HE AN Y HANM ABHFTE AZEYN BIUEE
Xl HE A#)|(executive)dt FECH. TetA HEIIY &

ol AFE AARAY Ao R S5 A ARANY AFRE AN LA
Qe Agern +aHAFI

766

= Al

g0 JHEXE A I8 1 HAH EX, Y H&IIs oY

JI0] YAOR FOIF MY HYUS SAOE M AYS

=
BtCt.
actions 1 j plan
actiorn/domauy planner platn T Sl

description representation

langnage 1§x3g\;§ge --------
action
Tt a plan . commands
; executive
Cplan system-
E£3IECULOIL dependent
language

2 1.3 Agrist A7)

B HEIs YBNOZ HEH(static)0lD LE FHEIL
H2 Jis8t(accessible) RS BYS IIZYOZTMH HEES
APBHKIOH, HEO0 AMEEs AN A2 URE EX
(dynamic)0l2 £ Ol=(noise)?t E&& M (uncertainty)0l &
Wots gaEs SA2 MU, Oetd geEo2 A8
EQN= HES a8 SHAS D2ASI0 HADIK As MM

=

HELCO ¢ Z288 RHOUIPZE AL UCH &=, agJl
= A= AMAHO (execution language)lile SEES =X+

X Q0 =P 2Ii% gERE S Cige A8 A FES
Ol O E& UCH. £ a#™Ile HEHH Z&g" SHES
IUE A== o oE Zo s NEH D
(hierarchical decomposition)®t =3 S=&(concurrent
actions)Ofl CH®H =X, X 32l, &6l 2LIEHE, ZH ¢
o 23 59 Js 80 BLt.

A A& AHIESS RFEZ USH 2YH OSD
[1]. oM 8E2o XS3E = HEIE XD UX
A MO IS8 AlAE (execution-only system)E0l

ZC
%2

UCH.

pard



A)323) FAFELES] =2 Vol. 32, No. 2(I)

A XFS

0l 2 ZRIAUMSH 2ol ==Y
Ao JINEL. & UE RER2E
gTo AT Y HEII% AsE A AlAE(execution
systems coupled with an external planner)SOICt, OtXI2
QECZE NHESE WS =Y HEIE UWHESLD Us o
8 AlAE(execution systems with internal planner)S0ICH.
0S¢ Xs 22 20iLE NASA 4 MO0 HEHYU
S HEHQ =g HE JUIIEE2 URE INE2E U=
) HBDIB RS0 UNHU B2 %‘E_J e = Ay
ol A& JlsS MS6t UL

1L BDI 7| 2t} MH 7|9t &te] A& 7|e| HAF
Xss MHOINE AHAREOIMAM MLE BDI(Belief-Desire-
Intention) ?xE S Y BYS DHS HIEHY ooIX
E LH?'—?EEA—{. Crest s 28 Mo HEO CH?2,

3]. BD) ?X&= 08 2 2 20, €482X 8= SH(goal)
g1 3 EHEE ?I8t 2Pt3E HE(plan)SA TE, 2
2lD B A =AW HE D (belief)ES HIE2Z 0
=2t OIOIMED M8H0F & S (intention)EE 2L
£85l= 2X0|CH BDI #X8 2 E3 =9 stls Y &

=4 X 20O

2o AAZEE DG 2RHH ME22 =Y SEI FO
I QHOICH O &2+ =Y HEDIE 0I86IH HES MZ0 4
’é‘o}Il oD, U D2l H4| LerAol A= (general plan,
-{EN?HOE X‘IEO}O;‘

20ICH

J
CEnrenment

Effector ]

Interpreter
../"/ e
[ TGoas ]
N

[(intentions | [

3% 2.BDI +&

b

2 2=

et 2 S8Y=
He A (executive)l
o &g SHE <46 +E
o e mer g 8
EH gd0 HEst )"—|a

D 1 A= mel CHAL Jig
6H§ HEoHIIEA PR
= WFOICH WetM 8D 2
FHAEC HEE MdotD A
Jl(reactive planner)2x 2 -’r—

[y

=Tk

IE

2% Mg
., SHXIgH BDI
0|E|| FOT otLt
= WE0lE =2
a} ENR {5t
4(subgoal)='.§ =
DﬂX‘iEI [IHDH:}, So
EX{OE

}E 20INA 238 HE

E} oleigt 80l FZE X
5 22 HMOEB 98 XY He A2 ol8cts 2R, &
SHY =Y HEIE 80 A'“JIJF "'5”%’ &g A== 0l
2l HH50 326t=0 oI AL &2 B0l £ A
E0 LIRSt ME2 HEs =) 44 oDl ol s&dl= =

2% H&O|(On-Demand Planner )2 OI8E = ULH.

=]

g%, BDI

018}

P

E

=2
a2
o3
e
==
ggg%
0l

=

h

o

=
s
t=(Q
E
Al
=

BES
=3
ze
et

I walg 2R A8 A0 HIRE FH F20 &
W =20, 012 Y AHHIE S&f AHMEY X HES
MEMHSCEMN ™Al Bl PX2 SRR ZEUFES EE
S UCH X2 YA B0l R=0 LH"*EI(H Ue JE AE
%E}QQE X-IX-{‘SI EHx.{SF ¢ Oi‘— SHAPQOI ubgs} EH é.
&0 &L J2ln ol 22 55—% A& gae2 22
Y MM Zes (R HAUSS 02 WHSHD UA=2H,

Les R0 =G HEIE 556}01 AR HES 488
SEM AA(real-time) MOl Y= SF AHHH0 R

767

&t 24 0|C}.
voke
Ptann
T IR
'__\. / - .
,Cumo T -~ /\ T Exocmo
‘|nn|als1ato (Croalo ~ Call Y ( *Store \ soluﬂon
~r— \Flnalstmgf SaP‘ opa__ Solullon

EN S -

2% 3. BDI A &9 A5 34

=
12t

ol
=5

=20AME 2RO LAQZ ZEC|E= BDI VIR AY
HelDe HEIXZE MAISICH HM =28 A=
OIE0E HEo=Z ‘H”%’ 4 = 2HIF LMY =
28 A=) ZEZ 98 B0l HEOl ™. 0 B0 HE
Ole D& 3 O 20 =28 HEIIH gH2Z BHE =D
MEi(initial state) DA =SB EEéEﬂ(final state) @
AE 22 MBI RS X AR =Y HED (KA,
SAPA A|AENE S&5I0M 6 A= (solution plan)g MAFID
AMEls HUES AR ZEAZICH O&EH EH22M,
BDI A& =0l Y SHE St HEE J|E B HEEO E
THEHK LHLE 0159 280 2F AHE Sli= ogs ot
U, IHERS2 MEH =ItE HEDd 3£& A& d

S =

2o d8E &+ UL

IV, 78 A2 E

Ol BOME @A HOHSH BDI Jigtol Zgl H& Alsd|g
ol HAD20 GISYAES MRE RHSEI0 A d2 &
BOUA LBECH SR BD JIBte =Y HE dHI2E
Java 2 PEE JAM AIAEI[4]2 018832, XY HEIIRE
LAl Java B PEE SR2/AE M HEDI SAPA AMAE
(512 01850 § AAHS USSIUCL. THE HIAIAH
o MHMEQ PE= 1Y 49 2O

Stateigoal Init:goal Domain
I~ r Task Manager| Independent
ot 4 . -
— ‘vuomnenr{ Kernel Planner
= Action GAM) Plan .
- feonunand (SAPA)
Action Delinttions
(in PDDL)

Oh 4.t BEA 2" 72

E0 fAXIE =Y 2T HEY IM U RERH AXE
HED| SAPA 2 SIES o UM LYBUZE, JAM LR

JA HEE MEBAN 016131, of Helot
HA HE 30 RS X)) Mg SE MEHE HLsIH
SAPA 2] UHOZ YHFEL AN SAPA B SESICH. O F
M2 JAM HE0l PHXISE 0I0A 0lAS a#sie NI
Ol = etolA CIFNXIN ECt.

HRE & &30 A2X CEHHOIAR=s O8 7 It 20l
AsE MUAE A J149 28 Y SHS 0S3IUC.
g =30 Ngs 2xe J2 sSHESES8 faafo el
PODL(P!anning Domain Definition Language)® ZH2StH H &
D191 SAPA Of AHIRIXIAIQEZ S2ECH. 18 5 = POOL 2

SAPA E SESIE



#3238 FAgELEE =FF Vol. 32, No. 2(II)

Fog 28 SXO GIEAM, PutintoRefrigerator & HAE
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(define

(domain robot)

(:requirements :typing)

(:types
Robot Commander Hand MovableDbject FixedObject Location - Object
Cup Drink - MovableObject
Refrigerator Sofa Table DiningTable TV Bed - FixedObject
Position Surface - Location

)

{:predicates
(On 7x - Object 7y - Dbject)
(OnTable Tx - WovableObject)
(OnFloor 7x - FixedObject)
(0nv¥all ?x - Object)
(At ?x - Object ?y - Location)
{Hear tx - Object Ty - Gbject)
{In 7x - Drink Ty - Refrigerator)
(InHand ?x - MovableObject ty - Hand)
(EmptyHang ?x - Hand)
{OpenedRefrigerator)
(ClosedRefrigerator)

)

(:action PutIntoRefrigerator
:parameters (1Pos - Location 70bj - MovableObject 7Han - Hand)

sprecondition (and (At Refrigerator tPos) (At Robot ?Pos) (Rt T0bj ?Pos)
*(OpenedRefrigerater) (InMand 70bj THan))
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Plan:

AL:
ACHIEVE acceptComimand;
RETRIEVE command $CMD;
OR

{
Plan1 TEST (= $CMD "NULL%:

ACHIEVE planning:

t
TEST (== $CMD "NULL™):
FAIL:

»

)

Plan:

AL
ACHIEVE planning:
BODY:

Plan 2 RETRIEVE environment $Env:
RETRIEVE command $Cmd;
EXECUTE MakePlan $Env $Cind $Result;
UPDATE (planResult) {planResult $Result);
UPDATE {commannd) (command "NULL™):
ACHIEVE sunPlan;
Plan;
AL:
ACHIEVE runPlan; .
Plan 3 BODY:
RETRIEVE planResuit $Result;
RETRIEVE environment $| q
EXECUTE RobotAction $Env $Result:
UPDATE (planResult) (planResult “NULL");
)
A
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seffect (and (In 70bj Refrigerator) (Emptyland THan) (not (InHand 70bj THan)))
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