39 12
2014 12

Geomatics and Information Science of Wuhan University

. Vol. 39 No. 12
Dec. 2014

DOI:10. 13203/j. whugis20130327

:1671-8860(2014)12-1446-06

Morphing

1 2 1 1
1 . ,430079
2 , ,410083
Morphing s
Delaunay ’
Morphing . s
s Morphing
: Morphing ; ; ;
:P208; P231.5 :A
Morphing . s
, s
o 1
,
. 1.1
. Haus- , a,
dorff Fréchet b, Morphing
e Rs=n(a,b,0), ,@#  Morphing
Iy ’
) ) . 0<r<<1l.n(®)
N N . s =0 L,Rs=a; =1 yRs=1b;
e 0<tr<<1 ,Rs a b o
GIS Mor- Morphing s
phing 7111 Morphing .
)
[12-14] . . . s
,
, , o s
. . L, Mor- ) o
phing a b m n,
s N N o SP:{ajsazss - sa,} TP:{b:,b,,
:2013-07-13
(41001229) ; 863 (2012AA12A404) ;
(2012VGE03); 4 ) (J1103409) ;

DEM .

(KLSMTA-201308)
. E-mail;lilideyx@126. com



39 12 Morphing 1447
b, ) b k. 2)
TK:{gisgss 801> TS: I
(D1 2bgs s+ sby ) (b, €ETP N g, € TK), Vg € , 1(a) C;
TK, 1<g<nhg=1ANg=nMNb,€TP, I , 1(a)
1<j<k .g, =g B; 1|
S 1.2, 1(a) A,
b , 3)
b a , b I ,
a . ,  1(a)
: TS , SP k )
TS y: TS—SP, o
dCa,b,y), 4 . Delaunay
5’v d (a 2b, 5’) (G ’ N
§ 1.3, I [ ;
d, . o I
( Hausdorff . Fréchet 1 ’ 1
). R . , 1a o ) I
, I 1
1a) p D,
, . . . , 1 ( 1(a)
, i , q s
. , 5) .
Hausdorff .
c T :
d(o,) = bufler(e) pudoriico.o [ buffer() uoricsno /
buffer(6) wusaorttcr.0 U buffer () pusdoritcr s (1)
Y a b
) (2).
k1 1
dcasbyyy= >, di(s:7) (2) Fig.1 Diagram of Characteristic Points Extraction
Wk b - sh—1 from Curve
o 1.3
, a b
R Morphing o Metropolis
1.2 Delaunay s
s Delaunay (1s] , ,
vl Delaunay
) . , 7 )
iy Delaunay . . i
, Delaunay 1 . s

TS



1448 2014 12
b . =50K.K .
TS s a 2
) a k—1
, TS b ) )
. (7] ;
2) . TS 2 o 2(a) 119
, . SP:{aisass=rsai) s
Y0: TS—>SP, P= oo a;  2(b)
3) 41 s TP:{bysbyssbu}s
@b o ) Yi: TS— b,
SP, ¥ , TS Delaunay 2
b (b , 13 , TK:{1.,3,5,7,
ay , 12,18,25,28.30,33,36,38,41},
, Yio , 1 o 2C(¢c) a b
Y . d(a,b,}/,-)>d(a,h,}/(,), , a s
Vi Yoo Vi Yo b .
=i dasbyiy<sd a,b.7y s A
, E b a s
y min{1,exp[ (d(a,b,y;) —d(a, B , C
bs70))/pw ]t =random[ 0,1 ], Yo="7is , D
N(N ) , 2.5,
) (2) ; ) 50X 13=650 ,
o 650 ,
(2) o pwr1 —update(u,) w=wt o 13 a b
1, (D, 12 )
4 o , a b
N ; , o ) 2
) 3 o ) 10 ,
; Y=o . . 10 ;
[14] ; . . 19
deasb,yiy—da,b,yy=1, P=1/3 20 s
o =2.5; Hoew = , )
0. 9% (0<TA<T1) ; N o
2

Fig. 2 Simulation Data and Its Characteristics Analysis



39 12 : Morphing 1449

1

Tab.1 Characteristic Points of Simulation Data and Related Matching Candidate
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Tab. 2 Iterative Process of Simulation Data Matching

1 7.772 0 0.647 7 6 8.741 2 0.728 4 11 9.378 2 0.781 5 16 9.786 6 0.815 6
2 8.2043 0.6837 7 8.9174 0.7431 12 9.7393 0.8116 17  9.7430 0.8119
3 8.6341 0.7195 8 8.4475 0.7040 13  9.5722 0.7977 18 10.0034 0.8336
4 9.456 4 0.788 0 9 9. 664 6 0.805 4 14 9.483 5 0.790 3 19 10. 337 8 0.861 5
5 8.855 5 0.738 0 10 9.109 2 0.759 1 15 9.629 4 0.802 4 20 10. 337 8 0.861 5
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Fig. 3 TIterative Process of Simulation Data Matching
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Fig.4 Morphing Effect of Simulation Data Based on the Method in this Paper
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Fig. 5 Morphing Effect of Simulation Data Based on the Linear Interpolation Method
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Fig. 7 Morphing Effect of Real Data Based on the Method in this Paper
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Morphing

Fig. 8 Morphing Effect of Real Data Based on the Linear Interpolation Method
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A Morphing Method for Linear Features Based on Simulated Annealing

LI Jingzhong' WU Chenchen® YANG Zelong' HUANG Jin'

1 School of Resources and Environmental Science, Wuhan University, Wuhan 430079, China

2 National Geomatics Center of China, Beijing 100830, China

Abstract: A simulated annealing based morphing of linear features is presented in this paper. For the
two representations of the same feature in two different scales, characteristic points are extracted first
from the small scale related data by using the constrained Delaunay triangulation, then the global opti-
mal matching between characteristic points and the large scale linear feature’s vertexes is estimated by
simulated annealing technique. The two linear features are divided into two groups of sub-segments
by the matching results, each of the corresponding segment pair is interpolated using the linear inter-
polation method. Simulation example and actual data show that the Morphing method proposed in this
paper, which taking into account the generalization operators of bend simplification, deletion, exag-
geration and typification, can effectively keep the original linear feature’s structure characteristics and
improve the accuracy of morphing transformation.

Key words: morphing; simulated annealing; characteristic points matching; linear feature
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