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VASM &112|EE 0|88t HAFE CAD Xtze| XX HE
FIte] HA ME W XISAE F0f wo| mot
A Proposal of a Shape Matching and Geo-referencing method for

Building Features in Construction CAD Data to Digital Map using
a Vertex Attributed String Matching algorithm

58" - g718” - ZHEey

Huh, Yong - Yu, Ki-Yun - Kim, Hyung Tae

Abstract

An integration between construction CAD data and GIS data needs geo-referencing processes of construction
CAD data whose coordinate systems are their own native or even unknown. Generally, these processes are
based on manually detected conjugate-vertices. In this study, we proposed an semi-automated conjugate -vertices
detection method for building features between construction CAD data and a digital map using a vertex attributed
string matching algorithm. A geo-referencing function for construction CAD data based on the similarity
transform could be derived with those conjugate-vertices. Using our proposed method, we overlaid
geo-referenced CAD data to a digital map of the College of Engineering, Seoul National University and evaluated
our method.

Keywords : Conjugate-Vertices, Geo-referencing, Construction CAD data, Digital map, VASM algorithm
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01 function VASM (Polygon X, Polygon Y)

02 T(0,0) = 0; % substitution

03 D(0,0) = 0

04 P(0,0) = X(n); Q(0,0) = X(n-1);

05 for i=l:n

06 T31,0) = -1; % delete

07 D(1,0) = D(i-1,0) + f delete( P(i-1),X(i),X(i+),L_X );

08 Q(@1,0) = Q(i-1,0); P(i,0) = P(i-1,0);

09 end

10 for j=l:m

11 T = 1 % insert

12 X ins = V_ins( Q(0,j-1),X_ins,A(1),L_X,Y(-2),Y(G-1),YG),L_ Y );

13 D(0,j) = D(0,j-1) + f delete( P(0,j-1),X_ins,X(1),L_X) + F_subst( Q(0,j-1),P(0,j-1),X ins,L_X,Y(-2),Y(-1),Y(),L_Y );

14 QOj) = POj-1);  PO) = X_ins;

15 end

16 for i=l:n

17 for j=1:m

18

19 D(1) = D(i-1,j-1) + f subst( Q(i-1,j-1),P(i-1,j-1),X(1),L_X,Y(-2),Y(-1),Y(G),L_Y );

20 (1) = 0; Q) = P-Lj-1);  P() = X(i);

21

22 D(2) = D(i-1,j) + f delete( P(i-1),X(),X(i+1),L_X );

23 TQ2) = -1; Q2) = Q-1 P@2) = P(i-14);

24

25 X ins = V_ins( Q(i,j-1),P(i,j-1),X(i+1),L_X,Y(j-2),Y(-1),Y(),L Y );

26 D(3) = D(i,j-1) + f delete( P(i,j-1),X ins,X(i+1),L_X) + f subst( Q(i,j-1),P(i,j-1),X_ins,L_X,Y(G-2),Y(-1),Y(),L_Y

);

27 T3) = 1; Q@) = P(ij-1); P(3) = X ins;

28

29 if (i=n)and(j=m)

30 k=1;

31 else

32 k=argmin( D(1),D(2),D(3) );

33 end

34 D@i,j) = D(k); T(i,j) = T(k); Q1)) = Qk); Py = P(k);

35 end

36 end
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2 ALEZHY SXXES| AE A0 VASM LUEIES HENUS WMol DU THZ-(T(23,8)0M ARSI 70,0071
SYE AL Yt HIg)
0 1 2 3 4 5 6 7 8
0 0.000 2.174 4.706 8.905 10.548 15.246 16.108 17.430 18.926
0 1 1 1 1 1 1 1 1
. 0413 0.841 3.148 6.338 9.878 12.658 15411 16.465 17.924
-1 0 0 0 0 0 1 1 0
5 0.483 1195 2.703 5.828 7.932 11.873 13.888 15.611 17.798
-1 -1 0 0 0 -1 0 1 0
3 1.010 1173 2.894 5.428 7.168 12.164 13.069 14.556 17.723
-1 0 0 0 0 0 0 0 0
. 1011 1586 2.582 5.721 6.726 11.359 13.222 13.223 16.158
-1 1 0 0 0 0 0 1 0
s 1.950 1.194 2475 4470 5.625 10.120 10.795 11.949 15.107
-1 0 1 0 1 0 1 1 0
6 2.092 1.560 1.585 4721 4.798 8.939 10.208 11.044 13.739
-1 -1 0 0 0 0 0 1 0
; 2342 1589 1.617 3.827 5.151 8.546 10.056 10.392 12.921
-1 -1 1 0 -1 0 0 0 0
) 2.597 2.115 1.616 4225 4.960 8.813 9.439 9.449 11.830
-1 -1 0 0 0 0 0 1 0
3.178 2.824 1.948 3.653 5.292 8.485 9.771 9.478 11.474
i -1 -1 =l 0 0 0 0 0 0
10 3.335 3.163 2.027 3.970 5.371 8.714 9.850 9.816 11.616
-1 -1 -1 0 0 -1 0 -1 0
. 3.509 3.238 2.420 3.758 5.376 8.555 9.879 10.231 11.612
-1 -1 =l 0 0 0 0 0 0
0 3.930 3.743 2.695 4.147 5.149 9.128 9.705 10.560 11.926
-1 -1 -1 0 0 0 0 0 0
- 4.236 4374 2.712 3.510 5.427 8.770 8.805 9.446 12.204
-1 -1 =l 1 -1 0 1 1 -1
” 4.734 4757 3.489 2.870 5.101 7.763 9.089 9.062 11.313
-1 -1 -1 0 0 0 1 0 0
s 4.845 4917 3.531 3.267 3.760 8.159 8.412 9.201 10.266
-1 -1 -1 =l 0 0 0 1 0
6 5.092 5.113 3.867 3.324 4.110 7.473 8.762 8.561 10.616
-1 -1 -1 -1 -1 0 -1 0 0
. 5.843 5.817 4.680 3.823 4.063 7.824 8.571 8.911 10.204
-1 -1 -1 =l 0 0 0 0 0
8 6.210 6.086 5.177 3.834 4.446 8.003 8.954 9.091 10.587
-1 -1 -1 -1 -1 0 0 1 0
. 11.761 9.437 8.246 5.086 4.129 5.129 8.681 9.427 9.607
-1 0 0 0 0 1 1 1 1
20 14.520 11.122 9.931 7.105 5.814 5.157 6.610 7.700 10.208
-1 -1 -1 -1 -1 0 1 1 0
. 14.838 11.175 9.984 7.108 5.867 5.963 6.286 7.917 8.780
-1 -1 -1 -1 -1 -1 0 0 0
- 18.508 12.782 11.591 9.100 7.475 5.971 6.981 7.561 9.503
-1 -1 -1 -1 -1 -1 1 0 1
»” 18.943 14.061 12.870 10.615 8.754 6.702 7.686 8.249 8.782
-1 -1 -1 -1 -1 -1 -1 -1 0
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