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A knowledge base of traditional Chinese architecture
and its efficient implementation demonstrated through
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(1. College of Computer Science, Beijing University of Technology, Beijing 100124, China; 2. Academy of Mathematics and Systems
Science, Chinese Academy of Sciences, Beijing 100190, China)

Abstract; In applying the full life-cycle automatic animation technology, an automatic animation system was de-
signed and implemented for traditional Chinese architecture. Based on the user’ s description of a traditional build-
ing, the system generated an animation demonstrating the construction of the building. The whole automation was
supported by a domain knowledge base. Semantic web technology was used to implement the knowledge base, in-
cluding ontological knowledge and rules. The structure and components of the ontology and rule base were presen-
ted. Moreover, the inference process through using rules to reason about the construction sequence of wooden com-
ponents was illustrated. Two implementations were given; Protégé-based and Jess-based. The latter saved up to

99% more of the reasoning time than the former. The details of the Jess-based knowledge base were presented, and

its merits and drawbacks were analyzed.
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Fig.1 Flow chart of the automatic animation system for Chinese traditional architecture
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Fig.4 Components of the knowledge base for Chinese traditional architecture
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Table 1 Modules in the knowledge base
THEAR BAbES
RORFE RHIRFIE AR
RS IRI FO4E B LA JRRSE P RN S B8 L) SFE AR SE ) A I Bk L ) 6L AR BBt S ) A I A 4R LA
- e B SE I MR £ 4
Ho B I 8 BE LA RS A RO BN S B8 1L TOJRR 454 (o B AR AL Bk 75 ) B R e Bk 45 # 1
MBI LR BB A A BB
My R~ S 8 BE LA RS AR ROT MRS B8 1L TOJRR 454 1 R T SR AL Sk 75 ) B e e B 45 # 1
Rof SR B PE B &M RT A 5 4
FO4E B LA JRRMD SR AL S (RSB L) STE JRR MR 5 A I Bk . ] B AR R M P A I A B LA
i I
AP S e R ) B S e
(Deftemplate DaMujia 11 | AllE
(slotN; E‘fﬂil{‘l]%ﬁl (De Ezlrg?lia)te faft
EEY}}G IEESGER) (type INTEGER)
(slot MFE‘?‘LF’J{T‘%"%& ( (Ck:l‘aulj 2
;B AE slot IT7E 2 M
{type INTEGER) (type INTEGER)
(default 0))) (default 0))
Q) RARZZEE L (slot AT7E)JZ %]
(Deftemplate WD extends DaMulia) (gylz‘e IEEEGER)
R KA F K slot TR EE M
(Deftemplate WD_T extends WD) (t Je:quTEGER)
s MG B 2 DR 24 detault 0)
(Deftempl‘aAte WD_F extends WD) (slot( T 2% 5]
,7,$V§%%E&Eg?% (type INTEGER)
(DRI LT (default 0))
HEVR Ak
(Deftemplate #E1E: extends #41F) (SIOt&%;A;ﬁ\%\EGER)
(Deftemplate 441 extends #44) (default 0))
(Deftemplate /NIET extends F4F) (slot #EIRAE M)
sBAE. SR NERTER RN (type INTEGER)
(default 0)))
(o HFETF 2 (dyfs PR 5E L

6 KHEX

Fig.6 Some class definitions
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AP:M = BEGS = A + B +2,J =1+
(BB +1)/2,Tj FonmEFE T _ ENE(T +1) 283158
(J -J'%&) WETATE. FIUNT Jess NIRRT
XA IH], K jzid ZFRRES ID B
& ,bind 2 Jess 48EE BT R EHIIEH.
(bind 7 (+ 2J' 1))
(bind ?jzid 1)
(while ( < = ?2j (= 2J?2]") do
(assert (JinZhu (ID ?jzid) (LayerFrom 1)
(LayerTo 1) (MianFengFrom ?j ) (MianFengTo ?7; )
(JinFengFrom 3) (JinFengTo 3)))
(assert (JinZhu (ID ( + ?jzid 1)) (LayerFrom
1) (LayerTo 1) (MianFengFrom ?j ) (MianFengTo ?
i) (JinFengFrom ? * M * ) (JinFengTo ? % M
*)))
(bind ? j(+%1))
(bind ?jzid ( + ?7jzd 2))
)
3.4 EEIAFEERHIH

(Defquery OcengShanglia3feng
(declare(variables 7x))

KT R LB GERIUT RN FISL 3, 2
RIES T AN, ENRRIEEAR , BLMmEtT
7 R A B, T 1 AR I A 2
I BBORA {21 I Py A SR U B M R Y S B 7 2

ETOEME MR ERMFLE, DAL E
FURANR , B A M- BARSE R IDUT , =2
WP AR AR IR T LB 2. IR A
R P AL M S ST B 7 1) b 4 AR
02 JREN R) BURMFEZ, K40 Z. Kz,
TUZER R Bk i — AR, A AR R R A
AR RBNEE, 123 2.5 BE.

BRI 5 1k RAE Jess B AR AL He v 52 LA
N, A 8 R A A RN, R IGTE Java 72
FFHRA Jess HEBHLEEAT AUMIHERE , 493 AR 2
FEERHE R R TA MR SR F. B8 0
B R TBUREIRRARL, EN17E Java 27 5 i [F]
—A™REAL L, T A = B Ak G BAR R RO =
T S B, o3 B I ) R PR 7 A T

B 7 ~ 10 45 T &2 BRI AL ) 7R 1.

?f1 <-(ZhuChu(LayerFrom 0)(LayerTo 0)(MianFengFrom 3)(MianFenTo
3)(JinFengFrom ?a&:(eq ?a(+(*?X2)1))) (JinFengTo ?a))
72 <-(ZhuChu(LayerFrom 0)(LayerTo 0)(MianFengFrom 3)(MianFengTo

3)(JinFengForm ?*M*)(JinFengTo?*M*))

213 <-(ZhuChu(LayerFrom 0)(LayerTo 0)(MianFengFrom 3)(MianFengTo
3)(JinFengFrom 2)(JinFengTo 2)

74 <-(ZhuChu(LayerFrom 0)LayerTo 0){(MianFengFrom 3)MianFengTo
3)(JinFengFrom ?*M1*)(JinFengTo ?*M1%))

B7 033 TN
Fig.7 The first example of rules for inferring construction sequence

(Defquery lcengShanglia2feng
(declare (variables ?x)

?fl1<-(PingBanFeng(LayerFrom 1)(LayerTo 1)(MianFengFrom 2)MianFengto
3)(JinFengFrom 2)(JinFengTo 2))

?f2<-(PingBanFeng(LayerFrom 1)(LayerTo 1){(MianFengFrom 2)MianFengto
3)(JinFengFrom ?*M1*)(JinFengTo?*M1%*))

?f3<-(PingBanFeng(LayerFrom 1)(LayerTo 1)(MianFengFrom 2)MianFengto
3)(JinFengFrom a&:(eq?a(+*?X2)1)))(JinFengTo ?b&:(eq ?b(+?a2))))

?fA<-(PingBanFeng(LayerFrom 1)(LayerTo 1)MianFengFrom 2)MianFengto
3)(JinFengFrom 2)(JinFengTo 3))

?f5<-(PingBanFeng(LayerFrom 1)(LayerTo 1)MianFengFrom 2)MianFengto
3)(JinFengFrom ?*M*)(JinFengTo?*M1%*))

?f6<-(ZhengXinHeng(LayerFrom 1)(LayerTo 1)MianFengFrom 2)MianFengto
3)(JinFengFrom 2)(JinFengTo 2))

?f7<-(ZhengXinHeng(LayerFrom 1)(LayerTo 1)MianFengFrom 2)MianFengto
3)(JinFengFrom ?*M1*)(JinFengTo?*M1%*))

?f8<-(ZhengXinHeng(LayerFrom 1)(LayerTo 1)MianFengFrom 2)MianFengto
2)(JinFengFrom ?a)(JinFengTo ?b))

?19<-(ZhengXinHeng(LayerFrom 1)(LayerTo 1)MianFengFrom 2)MianFengto
2)(JinFengFrom 2)(JinFengTo 3))

?f10<-(ZhengXinHeng(LayerFrom 1)(LayerTo 1)MianFengFrom 2)MianFengto
2)(JinFengFrom ?*M*)(JinFengTo?*M1%))
)

B8 1= R3S 2 SR AN

Fig.8 The second example of rules for inferring construction sequence
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(defquery lcengShanglia2feng
(declare (variables ?x)

?fl<-(TaiPingLiang(LayerFrom ?*M5*)(LayerTo ?*M5*)(MianFengFrom ?a&:(eq ?a ?x))(Mian

FengTo ?a)(JinFengFrom ?*/1*)(JinFengTo ?**/3))

?f2<-(LeiGongZhu(LayerFrom ?*M5*)(LayerTo ?*M5*)(MianFengFrom ?a)(MianFengTo ?a)(Jin

FengFrom ?*/2*)(JinFengTo 7*12%))

?f3<-(HengFang(LayerFrom ?*¥*M5*)(LayerTo ?*M5*)(MianFengFrom ?a)(MianFengTo ?a(Mian
FengTo ?b&:(eq?b(+?al)))(JinFengFrom ?*/2*)(JinFengTo ?*/2%)

)
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Fig.9 The third example of rules for inferring construction sequence

(Defquery midcengXialiajfeng2
(declare(variables ?7x?1))

?f1<-(GuaZhu(LayeFrom ?u&:(eq ?u?i))(LayerTo ?u)(MianFengFrom?a&:(eq ?a?x))(Mian
FengTo ?a)(JinFeng From ?u2(+?u2)))(JinFengTo ?u2))
7f2<-(GuaZhu(LayeFrom ?u)(LayerTo ?u)(MianFengFrom?a)(MianFengTo ?a)(JinFengFrom

u3&:(eq 2u3(-7*M1*?1)))(JinFengTo ?u3))

?f3<-(HengFang(LayerFrom ?u)(LayerTo ?u)(MianFengFrom ?a)(MianFengTo ?b&:(eq ?b

(+?al)))(JinFengFrom ?u2)(JinFengTo ?u2))

7f4<-(HengFeng(LayerFrom ?u)(Layer To ?u)(MianFengFrom ?a)(MianFengTo ?b)(JinFeng

Form ?u3)(JinFengTo ?u3))

?f5<-(PalLiang(LayerFrom ?u)(LayerTo ?u)(MianFengFrom ?ul&:(eq ?ul(+?ul)))(MianFeng

To 7*M2*(JinFengFrom 7u2)(JinFengTo 7u2))

7f6<-(PaLiang(LayerFrom ?u)(Layer To ?u)(MianFengFrom ?ul)(MianFeng To ?*M2*)(JinFeng

2u3)(JinFengTo ?u3))

?f7<-(HengFeng(LayerFrom ?u)(LayerTo ?u)(MianFengFrom ?u2)(MianFengTo ?a)(JinFengFrom

?2u2)(JinFengTo ?u2))

7f8<-(HengFeng(LayerFrom ?u)(LayerTo ?u)(MianFengFrom ?u2)(MianFengTo ?a)(JinFengFrom

?2u3)(JinFengTo ?2U3))
)
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Fig. 10 The fourth example of rules for inferring construction sequence
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try §
result=engine.runquerystar(srule,new valuevector().add(num));

if(result.next()){
inti=1
{

while(i<nurmofinstance)

{ string fi= “f” +i;
system.out.println(fi);
integer id=result.get(fi).intvalue(null);
fact f=engine.findfactbyid(id);
string name=f.getslotvalue( “name” ).stringvalue(null);
string 1f=f.getslotvalue( “layerfrom” ).stringvalue(null);
string It=f.getslotvalue( “layerto” ).stringvalue(null);
string mf=f.getslotvalue( “mianfengfrom” ).stringvalue(null);
string mt=f.getslotvalue( “mianfengto” ).stringvalue(null);
string jf=f.getslotvalue( “jinfengfrom” ).stringvalue(null);
string jt=f.getslotvalue( “jinfengto” ).stringvalue(null);
i++;
l )
} i
11 AN Java 05
Fig. 11 Java codes for starting the rule inference
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Table 3 Times for inferring construction sequence
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