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Fig.1 New building intelligent platform
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Fig. 2 General idea of node topology matching
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Fig.3 Attribute adjacency graph
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Fig. 4 The point with larger vertex size as the starting

point of isomorphic matching
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Hik1
GetStart(Q)
Input:Small graph Q;
Output:start node Vg ;
BEGIN
1. initialize matrix My n7 > degree<—0, Max_degree<-0,

Vi <o s

2. get the adjacency matrix My~ of Q;
3. for each 7 in N do

4. for each j in N do

5. if (Mij;;7==1) then
6. degree+ =+

7. end if

8.  end for

9. if (degree=>Max_degree) then
10. Max_degree<—degree;
11. degree<—0;

12. Vit <

13.  end if

14. end for

END
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KT.QHH—ATAE Ve 5T hig—ATiA Vy
B (Vg s Vo) Bk A 45 358 42 DT e 191

EX SCABIR ) A /NE Q # H Fr
T QHM—ATE Ve 5T i —ATk Ve
Vo BIEEEM NT (Vo) 5 Vi BABIER NT (V)
N SR 3 4 DE JE 0 (VL Vi) DE BE I 7 I8 4 %) F
Vi VORI 4 P () F 4T 2 — 4~ DT fic 15
Vi Vo) AR VoENT(V) H VA ENT (V1)
WH VoENTV) H Vi€ NT (V) A 51
g —A~ B Vg Ve T R A S 1 A% 1R, ek
NEWV},. Vo) =1.

WPE 4 dr, 35 s S DU EC T (VL V) DL TE
I AEEEE P () RV, V), (V,, V), (V,, V),
(Vo ., VO, (Vi V) L BEARIRAT NT (Vo) 177 45
EE NIV Vb B R VLRI NF(V, V) =
1.NF(V,,. VO =1. LA L FEH, (V. V),
Vo, V), (V, Vo) G BE T 4 48 1iif o 8 2 B & 3
I R0 3 71 A ) 408 s DG 2R N0 38 4 DG e I a4 7
i 356 » T LS L HE B AN 0T R A DG B0 0T, /N1 DG i
B R L 7E 36 TIE VT B B AT 450 Hh U /b 56 HIE bR
B0 R R

SR 2 g ih T AR AR U Ak R 1 SR PR AR
.
k2
GetSelectNeighbor (V, Vg, P(s))
Input:vertex Vo, Vo, P(s);
Output:candidate set Py, (s);
BEGIN
1. get the NT(V;) of Vi, get the NT(Vy) of Vi3
2. for each (V3, V) in P(s) do
3. H(VGENTWWONVIENTWV) |[VoENT (VN

Vi€ NT(V;)) then

4, NEWV:, Vi) =1;

5 P ()< (Vi, Vo)

6. end if

7. end for

END
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R FH 3 U JEVARL B AR A B A LA A A
AL B LU A A A S TR A 35 A AT A T e A
Ty B A2 24 5 U5 R B R IR A, 1R 1R 3Ok U
TR B 2 YR B R )L AR SRR SR IR i
- o 0 AR X 500 9 AR AT B E AN (SR T AR
S5 3B VA S5 T 1 AP R s ) A [ A AR T
95 1IE B B 3 A 14 B[]

2.3.4 TMANBIP # 8L 4089 3 iR, 55t

3 3 R A DT T o G VR g 28 B T R
14 400 s A5 5L 07 2 H S R 199 e 32k 4 DR C IO, e I R
FH AR 32 V9 - [m] 99 K8 AR 5 4 48 19 1 P T) 4 0 0 G
i 3% 4 UG e 31 47 50 0F , 45 B DL AL 25 5. T/ A
FETEXS FRMESEH , S BORE S /N K A DL il i
XfH R EES B TCE LR B b TR X TR
RSV RRALT- & A5 SRR N AR CPN Y 5
AR XS 7 AL AR BT R, — T L TR AR
AL ST X PRI S5 ).
Hik3
F ¥ : Match(T,Q)
Input: Big graph T, Small graph Q, Matching state
M(s);
Output:all embedding of Q in T}
BEGIN
1. M(s) <s// MCs) AR 25 4
2. Vo= GetStart(Q) ;
3. get the candidate set P(s): (Vo , Vo) (Vi , Vi), eee,
V1, V)
4, for each (V,Vg) in P(s) do
5 if F(V;.,Vq,M(s)) then
6 M)V, Vo) //FHF P RPR A&
7. SonMatch(T,Q,M(s))
8 else
9 Different structures of subgraphs
10. end if
11. end for
FHREFF :SonMatch(T,Q,M(s))
1. initialize Matching the number of successful nodes
depth
2. depth<-M(s)
3. for each depth<Cthe size of Q do //fFIL 1l 51
4. depth<-M(s),P(s) < M(s), V< M(s),Vqyg=<
M(s);
P (s) = GetSelectNeighbor (V;, Vo, P(5)) 5/ /4B 1,
i %
6.  for each (V4, Vi) € Py (s) do
7. i F(V},Vo,M(s)) then
8. M()<= (V7. Vo) s/ /B0 b R 2 CBRAF A T R
RN N N H R )
9. break; / /Bt for 763, 4k 2L B BE i [y
10.  else
11. MGs—1<MCs) s/ /¥ 2] 1 — RS
12.  end if
13. end for
14. all embedding of Q in T
END
SCHR[C 12 Jrf SR BH X 4k AR A HL I 1A, VEF2
05 A A 5 1 T LI 4 00 B 4 F 24

ul
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Fig.5 Comparison of algorithm results
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molecular  substructure

Research on node topology matching algorithm

of new building intelligent platform

YANG Yalong™ ',

HONG Dejian'?,

ZHANG Rui'’, LIU Wei"*’

( 1. Anhui Province Key Laboratory of Intelligent Building and Building Energy Saving, Anhui Jianzhu University ,

Hefei 230022, China;

2.School of Electronic and Information Engineering, Anhui Jianzhu University, Hefei 230061, China;

3. Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China )

Abstract: A topology matching algorithm is proposed to solve the consistency problem between

spatial topology and node topology based on new building intelligent platform. In the process of

topology matching, the B-rep information of AutoCAD building plans is extracted and represented as

an attribute adjacent graph with spatial units as nodes. The spatial topology of the building plan is

represented as a big graph, and the topology formed by the interaction of intelligent nodes in the

platform is represented as a small graph, and the consistency problem is translated into querying

isomorphic small graph in the big graph. Compared with the traditional subgraph isomorphism

algorithm, firstly, node degree is used to optimize the matching order. Secondly, the neighborhood

information of vertices is added as pruning condition to filter the matching items of candidate sets.

Finally, non-recursive backtracking is used to verify the data nodes, and the applicability and

efficiency of the algorithm are verified on the real data sets.

Key words: new building intelligent platform; AutoCAD; subgraph isomorphism; non-recursive



