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Automatical Execution of Clinical Practice Guidelines:An ASP Approach

Huang Jiao,Zhang Zhizheng
(School of Computer Science and Engineering, Southeast University , Nanjing 211189, China)

Abstract : Clinical practice guidelines (CPGs) , are defined as systematically developed statesments to assist physician
and patient in making decisions about appropriate health care for specific circumstances. However, these paper-based
guidelines are particularly difficult to be applied into real environment. How to realize the automatical execution of guide-
lines has become a research focus of clinical decision support. Computer-interpretable guideline modeling language is the
key point in these researches. Intuitive semantics will facilitate the users to model CPGs in the language ,and elaboration
tolerance is required to faciliate the update of the models. In this paper, we present a precise definition of the clinical
treatment based on a guideline model SDA* and transform it into a logic programming intuitively.
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I R 52 e 48 B ( Clinical Practice Guidelines, CPGs) H & J7iERl2# 8 | I R N 25 HERA 1] 5 | EE L 18
BRI PR S B Y B T B Im R S B R T A ) H BOTE T AL BT AR S s BT B BRI
FFIUAS W/ BT 24 AR T I R 2 S e T im R 2 e v 2R BB A 4 LI AT 1) BRI, HCHE )™ 0 AT 9K T i
BARZ I 5 55, 8 o — M LA SCATE XA, 33 T T SCAS B 48 1l S 1) 1 B 7 AR 8 7 52 e v o ) 5 H:
UK, BT BE A iR | SO, Ry rad B R R B sy 7 TAE B AC C i s s X R T SOAR
B P AN BB ELIE S ISR A I PR T | 2 —EAH L 9 AL A AL R £ £ By A S i <y R T
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EHRs) DL TAERZEATEE S 5 (4) XF CIGs #ATIUE AR UEH AT S8 ; (5) #58 CIGs BIPAT 55 14y it 2
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SO, N B2 AR M P AT T R BE AR R S R e R R S SR 5 —
07 T EE 2 A A AR 5 | B8 AR SR R T O SR T RE A% U | A 50 S IR = 2 AR | R AP | 5 2 ) 2 4
Tifig. BeAb, BefE I A ARE T, oA B W 5 KK J7# CPGs F CIGs.

TER B L 2 FF % A i 8 9 AR A5 S 20 30T, L0 Asbru'® | GLIF3!'*) | PROforma’’ | EON™' |
SDA " "1 A K BOGIRIAR 2 5 AT 55 P 48457 ( Task-Network Models, TNMs) , A] R FonE 241 £
BRI R TR AR, HL SR LA A8 77 20048 g P AL 55 FR 9 AT 5. Forh SDA ™ 2 —Fiogn B ny 48
FABHY BB SCA Y CPGs B4 oy at B2 RIS AU, X H A X 48 F 2R 18 5 1@ R, A SCRITT R A & A
AR T S SRR FAAL ) Y 124 S22 B REFF ( Answer Set Prolog, ASP) "Wl 8 HI FRIE T, LA
SDA * VE AR R A T2 $2 HH—Fp 3T ASP A7 BH =X 1038 /e s FIRYT 7 2k i .

1 155N
1.1 SDA”

SDA * 2542 State-Decision-Action , &7 K H AT 3 ARG S B « SRR X S U ER
KHEZR,EFEERDRIGA R P B RI6I7 1 2. SDA ™ A fTE i ANE L R B THEAE, Bk e
SCAT B3R 12].

LL1 K&k

YEPIA M, A RS T MBS AR IE A R G T P IARTE AT — 2053 3 26,
IRASARE (State Terms) , IR FLEEHHIRARES ; Je 5K AR 1E ( Decision Terms ) |, 4 3 o R H W 8B 1R
BIEARIE (Action Terms) , iR AR P Y BE 22 B, X 3 EARIEIES AT LA SCE BN THIITF A R B X
o M RARIELE T.

AT I 2 H A ARTE SRR A s A1 ( Temporal Terms ) |, B P 24 540 65 FF 4R B[] | 45 oA (] FER AT 450
R, KA, — P ARIFSE—A WU ICH <termname , start ,end , frequency> , He B — 053 | £ m R B4 F5, JF
LR ] 5 SRR (B AT A3 R, T I 0 R R T, WA o BRI ST, (H 2 JS T 3 /> E) 2y
HHR s Wl SR IE A AR
1.1.2 %

SDA “ BRI 3 ZEELARAIICER , 40 T IR ES (State ) 75 15 B3R ( Decision ) 79 25 314 ( Action) 79 15
AT SR DRI T RS S P ROR TR AR AR SR TE R 745, MRS 54 4 193 3 (Branch) |
B PR RIRARTR R T8, S ET AR IE RN ESMEARBE N 7 R LD HIT
B BE . X TFR—E W 5 d={D.D,,D,,---,D, otherwise | , e D RPL R S AARTESE D, Bk
W d WEADSFIAREE(D=D, UD,U---UD, U
{otherwise| ) , 70 X RIEHE HJ | otherwise | 43 LR Z M PR
I 5 Y otherwise 4337, patient

1.1.3 #3Eih , ;
o . | selectRehabSupportiveDevice |

SDA “ B B )R e L 2 AT [ 30 JE T Bk 3 el I

HITCR , EHAAHIE R 2 D TCR 2 HIFR NI F B ATCR cueingOfCadence
- A deviesUsingTraini

(in-element) A1 JCZE (out-element) . AJCE N IHVETT S 00 reg;;izti?::icr;ﬂ;iis
e b AT LA AT I 290 i e B R A R e — taskSpecificTraining
ZIEH <min ,max>, R BAE N A RS IEA TR g B P
ey, Yt B e o T | assessMotorImpairment |
FANVERY AEIR SR FR LI 1]

1 250 BAT A E R v XU A 45 1Y SDA ™ A
BT A P B 5 R R R o B AR e e oiee

B AORRAS T TR O B A SRR A [selectRehabSupportiveDevice

AT . e XU AR MRS AR B S, = | walking _ B 1 AR SDA * {5
patient , dispatch | , sk R IELE D,, = { walk_without_device, Fig.1 SDA* model of the Post-Stroke patient
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otherwise | , 3l £ R i 4 A, = | selectRehabSupportiveDevice, cueingOfCadence, deviceUsingTraining,
reEducation-Techniques , taskSpecific Training, assessMotorImpair-ment | , AN B AL 1Y R IR R T,=S,YD,
UA,,.

1.2 [BIEERERF

ASP JEIE T [ 415 SCH 32 R g AR o, LA K A IR R R ) (A AR H S A R R S
PR EARE) ASP iBEFIE X AT S 2% 3CHk [ 18], —1> ASP F2 % i DU T I 2 A HL I 24 A% .

Ly:=l,,+-,1,, =-,not [,. (1)

KB —A 1 ,ie [0on] G2 —A30F, BATEK p(0) & -p (1) ,p 2T (predicate) ,¢ I (term) , not
IR . — DA R RRLINFR Z A= 52 TS S A RNk 2 S 29 o). BRI (1) B« an SR IR ATAH
G, 0, e, HIA ARG L, 0, A WIS 1, S E. T ASP 215 B [ AR 2 IS e 3R AT T4
FRERSCFIES X NEG AT L R BT h 2B 0 (1) s iy AL,

ASP G FEIAR T ZERLR] 2 W R 0] 220 S U AT A . Herh BT ASP it ) 1) REUFE SCHiR
[ 18] HE T 14 B ) i , 25 L R R [R) R LA

H#r (goal) : B fiE Agent A EH R IAFIFEAMRES  XARE AR 1 SCFER G N HL.

LK (plan) - 2 Agent JIKE] BRI — RS Eh1E , #113 RENKHE—REEHL 5 —RE,
B 256 2 HARAIRES.

5]/ ( problem ) : 25 & — IMiffi i PRSI RGEHIFIAR , HAN IR LI K AR, 7 240 B — S LRI R 8 i
2 2 B .

PLET (horizon) « KK P BERR M. 2h — LRI AT P, A4 — D HLEF R n 89 ASP FLRIFZ )T plan( P,
n) B2 plan(P,n) BRI S M P AR T R 2Z RS2 30k 18].

2 J:T SDA " BBy Ji =K

25—~ SDA ™ IR M A NOIRZSSE €, C RSl RS AR TEER G | s T e 2.

EX T(AHEAR)  — RSN s BATHEA T WARZ A C W AR S s, W2k s CC L 1e i F—s.

CHRE—MKT M d={D:D,,D,, D, ,otherwise | 1433 D, , W5 D, CC it Crd, ;C W5 R PR
5 5L d 1Y) otherwise 7334 HAUCYXAEE i, C1HD..

EX 2(BEs37) — MRS d={D:D,,D,, D, ,otherwise | B433Z D, J& 0] 3537, B C 35 2
533 DR D, CC il Chs. C RIS d 1Y otherwise 433 HACY XL R i, CHD.,.

27— SDA KRS M FH NOIRZS €, He— M 1EiR Y7 7 %8 (candidate treatment ) 5285851 M P ERS Jy
C i [ — 4R B4 (path) LRBIVETT SSABA TR G IR — DS EREG P 5. ks i, FoA e SR Y7 7
ESILES WIS

EN 3(ERIRITITEE) 45— SDA ™ R M AR JOIRES €, SMEEATTI A, A, J2— kR
ST, HACKE— % M ERIBEAE v -0, T

(D), & — AR

(2) W2k v, B— RS, H 1<i<m W] Ch—v,;

(3) TSR v, & — PSR, B L<i<m, MAEFE j (453 CH—(v,)

(4)v,, s DATTHEA G B v, 554 s Z 0] B0 P 25

X1 Bz SDA " AR AR AARAESE | walking_patient |, WIZAIBY (%42 P oK

statel { walking_patient | —

not [

m+1 9

actionl { selectRehabSupportiveDevice | —
action2 | cueingOfCadence , deviceUsingTraining , reEducationTechniques , taskSpecificTraining | —
action3 { assessMotorlmpairment | —
decision]l—
actiond { selectRehabSupportiveDevice | —
state2 { dispatch | .
— 48 —
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FHFER 39 A5 decision] &8 7] BE4r 32, BT LABRINGEFE otherwise 7332, % [ 55— AR SN | walking_pa-
tient , walk_without_device | , WIIZARI (A6 A4% P, K.

statel { walking_patient | —

actionl { selectRehabSupportiveDevice | —

action2 { cueingOfCadence , deviceUsingTraining , reEducationTechniques , taskSpecificTraining | —

action3 { assessMotorlmpairment | —

decision]l—

state2 { dispatch | .

TEE S FAMFPREIE b — B R SR R SRR B T AL X TR SR A SR AR BoR

FEREOLT , Herp— i g0y 2 AT AT RE B A

3 J&T ASP 1Y) SDA 4151

RBLZG 7E — > SDA ™ B8 M, LA NARZS R €, S R ) R R D AR T 7 58, ol 2ok s A M
HYFA R 5 S B AR, FRATDRESR ARG 10 7 7 S8 A IR) L, U 45 DAy K0 ] 730, (s R0 1 et ) e R0 Ay e i
RIFTTRR. E P IR £ 5 R SOZ RN T

Hbr B M A — DR A S BRI P 2 i 45230

A : GIABIE append REHE—N fUB M BN HAR Z o B L ik HAR.

[ DREASE T M AE— D E SIS RS, B— 10 R A A S RPIRES (TR R Z P A TE B 2
) $R BRI RSk R BRI

PRET AR M ER AR BE 1Y | FR{A.

XFT SDA ™ 5 8Y M MLEF Sl N, LA S NIRZSEE € LT ASP SR AEFET P(M,N,C) 1 3 #5320 .
BORVHR P (M) BURIEE P(N) AR P W B P,(N) S S T 45 BRI, s
UL TAL PR SDA " B AR [ SR BT 5 SRR
31 mAKREP,

NIRE SR —DARIESE AT LA EIE AR 1Y ASP FSR KR

patient_condition( N,S,E | F).
KA N BERIES, (S,E,F) BARERF AR, =F R null I FR 2R &850 ARE. A RS
AN { walking_patient |, WX R A9 ASP #LI A patient_condition ( walking_patient , null, null , null) .

RN PR R YRR B AT REAR A AT A A M TR SR R AR rh 1 3 ST SR R

IR ASP S5 8R B — s KA TR SR AR BAL TR AR
patient_condition ( DId , unknown) .

21 DI AR RS — PRS0, unknown U FRIIZ ST AT A PRAT BRI

3.2 H#EBEVHIR P(M)

BAVHIRAL ST SDA " AL BT A {5 B, G046 3 FhSARUAY T 00 i, DL s N IR

sda_id(MId).
sda_term( MId, TId,N,S,E F).
TP AR A — 2R R T B R AT XTI — 2SR E . A AR SRR IR AL & A RIS MId R 1Y
id, Tld F/RIZARER id, [FFE, N Z2ARIES, (S,E,F) BP0, Z 5 AR,
sda_state ( MId,SId).
sda_decision( MId,DId).

sda_action( MId, Ald).
T3 AR A3 SRR PR T RS rh R A L TR T SRR Y RIS U TS 3R contain 7, T T
PSR

— 49 —
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contain( MId, EId, TId).
contain( MId, DId, EId, TId) .
S — TR B ST 5 20 AR R DR AR 23 ST AL & BOR B SR e, R e 4 i
AR BRI 2
sda_connector( MId ,In, Out, Min , Max ).
In HEHNATCER , Out NN ITE , (Min, Max) BT F L5, Y928 null R 3581

T A AR SR it RT DOKE SDA AR T 3 1A Y I AR PR TR A Ok

1 E 3 AT, SDA " B rh R i 6T 7 S8 T I BIAH A& 45 T E A AT R0 3, LA RS IR
SUORTATHEA S 808 5 R 4k 8 2Z (B 3 A P 20 019 A50) | 3K — 3B /198 8 TR ARUAR DG, T T
— 2y X SEHE Y ASP IR,

T 5o L SDA ™ BRI A TE AR CIRZST A0 RS AT 50 R 3 20800

sda_element( MId, SId) : —sda_state ( MId, SId) .
sda_element( MId,DId) ; —sda_decision( MId, DId).
sda_element( MId, AId) : —sda_action( MId, Ald).

R 78 S8 RS S A AL S AR IARTE AR 50 R 2 258000

not_empty_state (MId, SId) ; —contain ( MId, SId, TId ) .
empty_state ( MId,SId) : —not not_empty_state (MId,SId).

IRIG R SCREAIRZS Y R A 02 AT AR DA B e R SR 70 SO A 2 T ik 70 3. AR Z T, S iR A
alllnPC 7R FEAIRES T AL B B ARTESE LA KSR s B9 F A 00 ST AL & O I AR TE SR AL & T AIRAES AR
HAE.

patient_term( N) ; —patient_condition(N,S,E F).
exitNotInPC( MId, SId) ; —sda_state( MId,SId) , contain( MId , SId, TId ) ,
sda_term(MId,TId,N,S,E,F) ,not patient_term(N).
alllnPC(MId,SId) ;: —sda_state( MId,SId) ,not exitNotInPC(MId,SId).
exitNotInPC ( MId, Did, EId) : —contain( MId,DId, EId, TId) ,sda_term( MId, TId,N,S,E,F) ,
not patient_term(N).
alllnPC(MId, DId, EId) : —contain( MId,DId, EId, TId) ,sda_term( MId, TId ,N,S ,E,F) ,
not exitNotInPC ( MId,Did ,EId).
I T A RN ECE G RS SR A2 — AT AL, 5 SDA ™ A i 5 SRS A AN (] 3 LA
BTHEA S RALA L R TR XA IRIE T B8R A T 4 s A ALY 19 A
feasible_state (MId, SId) : —empty_state ( MId,SId).
feasible_state ( MId,SId) ; —alllnPC( MId, SId) .
not_start_state ( MId, SId) : —sda_state( MId, SId) , sda_connector( MId , EIld, SId ,Min , Max) .
start_state ( MId,SId) ; —sda_state ( MId,SId ) ,not_start_state ( MId,SId).
feasible_entry_point( MId, SId) ; —feasible_state (MId,SId) , start_state ( MId, SId) .
BEHE RS L E X, T8 E LT otherwise 4337, iX B otherwise F - — AR
feasible_branch ( MId, DId,EId) ; —alllnPC( MId, DId, EId) .
otherwise_branch (MId,DId,Eld) : —contain( MId, DId , E1d, TId ) ,
sda_term( MId, TId , otherwise , null ,null ,null ) .
H T B A DS R A A 1T 3 40 3, AR A AT 3 40 SR A DL BRIN I otherwise 7332, #
E X T exit_feasible_branch I no_feasible_branch iX 2 /18143 B FE7R 1AL AT 18 4 S FIANTEAE AT 3643 <7
exit_feasible_branch( MId,DId) ;: —contain( MId ,DId, EId, TId) , feasible_branch ( MId , DId ,EId).
no_feasible_branch( MId, DId) : —contain( MId, DId, EId, TId ) , not exit_feasible_branch( MId,DId).
B, MR8 UL 25, B BIIR AR AT 3E A S SO I8 B I A5 3 R T 25 R0 00 B s
— 50 —
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finish_point( MId, SId) ; —sda_state (MId,SId) ,not feasible_state (MId,SId).
finish_point( MId, Inld) ; —sda_element ( MId , Inld) ,sda_connector( MId, In, Out, Min, Max) ,
Min ! =null, Min>0.
M, SDA * AR v iy i R AR LA B 0 0 20 SCoeRe T LA HR O 7 =03 b 7 B0, T 4 1 R
R UIERES
3.3 MXIEZEP,(N)
B> SDA ™ BB I — A Sh A R G, B Yo 4 th HA BT DA RR i KL i de B2, R TR 3 A5 A0
Fii7R
#const n=100.
step(0---n).
#domain step(1).
#const Al#domain J2 FHAEFRHL clingo[ 1) RAER T RE B AT LA AR LU [R) B9 A0 B o s 17 R MRS
FERLIN i E 5 P B AR . X BLEOA LT 22 100.
FE X RGP s v,
fluent (inertial ,in_trace ( MId,EId) ) ;: —sda_element( MId,EId).
fluent ( defined, possible_in_trace (MId,Eld) ) : —sda_element( MId, EId) .
W ERPSHN TR 550 3R T RUE LT RN, — MR BRI in_trace , RRTEAL IR 1 I, Bt
AT SRR CTER AR, BRI 1 LRAE A ZBUEFE R AT SR AL IR 1 IR 2R
FREAL IR T+ 1, B0 (2) F1(3) fid TX LG, FR 2 M 1B %2 8 (intertia axiom ) 1.
holds( F,I+1) ; —fluent (inertial ,F') , holds(F,I) ,not=holds( F,I+1). (2)
—holds( F,I+1) ; —fluent (inertial ,F') , —holds(F,1) ,not holds(F, I+1). (3)
73— IR ST possible_in_trace , Fe/REAE TR T 5o 55U B A A REERS AR 2 P, O e 35 P
FUE (closed world assumption) " B (4) #5538 T AR K.
—holds (F,I) ; —fluent( defined ,F) ,not holds(F,I). (4)
TEFIR SET R R PR 2, 75 2 AT ABUR S 38 RECRE 13 E X B2 5] A—> 31 append,
AT BT B Rz
action ( append (MId, Eld) ) : —sda_element ( MId , EId) .
FE5E ST ABIVEZ IS, AT LAZS ) 2R Ge i Btk , iR S il 8 SRR ZH 1, Horb (5) ~ (10) s2 AR
LN ( causal laws) , (11) J&—ZRZHFIN] (impossible rules) .

holds (in_trace (MId,EId) ,I+1) : —occurs( append (MId ,EId) ,T). (5)

holds ( possible_in_trace (MId,Out) ,1+1) ; —occurs( append (MId,In) ,1) , (6)
sda_connector( MId, In, Out,Min,Max) ,sad_action( MId,In).

holds ( possible_in_trace (MId, Out) ,I+1) : —occurs( append (MId,In) ,T), (7)

sda_connector( MId, In, Out,Min, Max) , feasible_state ( MId,In).
0{ holds ( possible_in_trace ( MId,Out) ,I+1) :sda_connector( MId, In, Out,Min,Max) } 1; -

sda_decision( MId,In) ,occurs (append (MId,In) ,1) , patient_condition ( In ,unknown) . (8)
0{ holds ( possible_in_trace( MId,Out) ,1+1) :feasible_branch( MId,In,Out) } 1;—sda_decision( MId,In) ,
occurs( append( MId,In) ,1) ,not patient_condition ( In, unknown) . (9)
holds ( possible_in_trace (MId,Out) ,I+1) : —no_feasible_branch( MId,In) , otherwise_branch( MId,In,Out) ,
occurs( append( MId,In) ,1) ,not patient_condition( In, unknown) . (10)
—occurs ( append ( MId, EId) ,I) ; ——holds ( possible_in_trace( MId,EId) ,I). (11)

U (5) RRTEAIR 1T X — 19 i & 4 append BRI, W5 SA7E 2P 3R 1+1 2378 B in_trace ARAS; KL
(6) Fl(7) FoRTEA TR 1A HE—ZIETT B TR T UL A append SR, AR 1T S7EAL TR 1+1 2%
AR B, possible_in_trace JRZ%; U] (8) FR/ARTEIRL IR T s ALK BR A TE LT , WA 43 ik % — %5
2N (9) FrRTE TR 1 X3 — P4 R A append SRR, ELZE PR3 S TS5 B E MM T,
— 51 —
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HAT3er i e RS2, possible_in_trace MR X R TY SE XOR 95,  HEN RIS ELRE
Z ARG AR AR T HE R R ) 5 AR ( 10) IR 24 5 — PR SR i B0 T 1 0 SN, HLAE TR s ok
FAGBARFTE LT, 2 BINZEFE otherwise 4332, H: otherwise 4337 [ 1 7T Z #4540 T possible_in_trace R
B Ba LRI (11) TR A AT HAEL IR 1A possible_in_trace , W AN BE XS I 75 15, & 4 append
E.
BT BIR R GERAR AR, AT MU R T =
success: —goal (1) ,I<=n.
: ~hot success.
1{occurs( Action,I) ;action( Action) } 1;—not goal (1) ,I<n.
T 3 ZRMN R TEBAT BB H AR Z i B AR BALES o i, 0] LUR AR — N3k, H— Bs 3] H Ar 45 1k
ikl
BT, T 28 SCREINEY BARLA S R GE R ARARAS T TR S5 MR 3R M 45 R i 7R i A 2z i ik 31 H
FRIRZS.
goal (1) ; —finish_point( MId, EId) , holds( in_trace (MId,EId) ,T).
T ERE R IPIIARIRE, RA WA S AL T possible_in_trace RAS, BT 15 S HA AL TF in_trace IR
holds ( possible_in_trace (MId,EId) ,0) ; —feasible_entry_point( MId, EId) .
—holds(in_trace( MId,EId) ,0) : —sda_element( MId, EId) .
A, AR NRES P, BERIHER P (M) B, R P (V) 2R — > ASP R 3L AT SR fife
e AR AR

4 HRGuit

LT CPGs Ryl PR PR3 SRy R GE AR 1A 2
- 06 ®e
ARG 50k 4 Fl O R BT TAE B
g g g

GRS R AR T CPGs 1% F IR 55, s
SR TRMIA R % T B A B RS  inE, 28 | TP L |
EHLGUU AT — S RGeS R | N R it
RO FEALE 4 N (1) TR S HR, e |
DRIBORIE B AR L 5 (2) PSSR 5 A7t 3 T | | R ol |
st s it ol RGUEH
HEF AR FE FEAT 0 U S T 4 — U 2 H T PRI
(3) TR IR ES H M R T CPGs W @

(4) REAET, RGN P RBEIS. RERE

VR B 4 Bl (1) B BRI 76K
THAE B (2) BRI, 5 — R ‘ SOl | | e | | sl || AsposE
35 (3) TR ARIE A7 ETE B AN (4) ASP B3k
P B X ARIRIE 1 5B ASP HEBESEME. B2 MRS R R E
79 Tiﬁ:’/ﬁ‘ig/ﬁﬁﬁ , 4%%:%[3ﬁi}'é{ﬁ\ 'L‘IZ'; E"J%/f Fig.2 The architecture of CDSS

BEFHEIE 1 xS XU A B SDA B {EE i ARSI ASP 5552
patient_condition ( walking_patient,, null , null , null ) .
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ML EEPEE BB AR 2 B 2 3 N EIETY AL action_id] L action_id2 | action_id3, T B GA LAY A de-
cision_1 B | 75 BAR P Iog JORAS W2 B 0E— >0 37, i TR AR ml 385937, B LRI £ otherwise 77
32, I action_id4 BN AR 2, 5 BIAZE R A state_id2 58 MU ORI, 7T LA 3 R g% A2
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patient_condition ( walking_patient,, null , null ,null ) .

patient_condition ( walk_without_device ,null ,null , null ) .
DUJXoF 7 £ [ 227 BE AN 5] 4 7.

Answer : 1
occurs (append (sda_id1, state_id2), 6) Answer : 2
occurs (append (sda_idl, action_id5), 5)
occurs (append (sda_idl, decision_idl), 4)
occurs (append (sda_id1, action_id3), 3)
occurs (append (sda_id1, action_id2), 2)
occurs (append (sda_idl, action_id1), 1)
occurs (append (sda_idl, state idl), 0)

occurs (append (sda_id1, state_id2), 5)
occurs (append (sda_idl, decision_idl), 4)
occurs (append (sda_idl, action_id3), 3)
occurs (append (sda_idl, action_id2), 2)
occurs (append (sda_idl, action_id1), 1)
occurs (append (sda_idl, state id1), 0)

Models : 1 Models : 2

Time : 0.000 Time : 0.000
Prepare : 0.000 Prepare : 0.000
Prepro. : 0.000 Prepro. : 0.000
Solving : 0.000 Solving : 0.000

B3 FRBEARBEAEEEL
Fig. 3 The answer sets of Post-Stroke Model-1

B4 RENMEREEEE 2
Fig. 4 The answer sets of Post-Stroke Model-2
R, 78 B3R PSR 9 A5 i A BRI 2l 7 5 i — 52 46— Answer : 1 L i ;
= s . — PR, e N occurs (append (sda_id1, state_id2), 6)
é&. JXE‘ HE[ ﬂ:}%‘kllj(ljﬁg E,:JZ: Igj{ﬁ/fg:g%% —I—" 4‘\1_?: ﬁﬂlﬁé}i ) occurs (append (Sdaﬁidl, aCtiOnﬁidS), 5)
% otherwise ﬁ:}*j’i%}}zj—‘i 1k , R ] gk ﬁj\jz , H R R occurs (append (sda_id1, decision_id1), 4)
115 5 state_id2, 2545 4 th 0050 B 0 R 24 55— IO CR PO
SR EEAR P, 1T NI LRI B A7 b oa] DASREOH o Y 3

occurs (append (sda_idl, action_id2), 2)
occurs (append (sda_id1, action_id1), 1)
VR AR T A 5 B R T 3ok L8 B VR A B 1 0k
HAARRAE i — BT i .
BeJm, % G DR R T i B DR SRAR SRR B, R A
REFERWT
patient_condition ( walking_patient, null ,null ,null ).

patient_condition ( decisionl ,unknown) .

occurs (append (sda_id1, state_id1), 0)

Answer : 2

occurs (append (sda_idl, state id2), 5)
occurs (append (sda_id1, decision_idl), 4)
occurs (append (sda_idl, action_id3), 3)
occurs (append (sda_idl, action_id2), 2)
occurs (append (sda_id1, action_idl), 1)
occurs (append (sda_idl, state_id1), 0)

WA [T AN 5 B, o] LA SR o 19 R A 1

Models : 1
BUF B T A I EEAT | B — ZR AR N — > [ A 4. Time  : 0.000
M TR IEA B, AR SL g R SR AR . gzg::f ;g:ggg
5 %i«/l’: Solving : 0.000

5 HREARBEEESE 3
zlgi;&% IL.H T_'ﬂ:'%ﬂ: ASP E/‘J ﬁ{zﬂé;}m 'Iﬁ Eﬁ;‘; E£ ?IEI:J Fig.5 The answer sets of Post-Stroke Model-3
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