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Abstract: 2-D polygon blending has been widely used in 2-D character animation, pattern matching, and
geometric modeling. Previous algorithms tend to use the polygon’s geometric elements such as edge length, angle,
area, skeleton to associate the regions on the two shapes that look alike. However they ignore the visual features of
two polygonal shapes. This paper presents a new 2-D polygon blending method based on their visual features
correspondence. By decomposing the two polygons into sub-polygon pairs with similar visual features compatibly,
each sub-polygon in the source polygon can be smoothly transformed into the corresponding sub-polygon in the
destination polygon. Since the feature-decomposition vertices are introduced, user can control the visual features
correspondence flexibly and intuitively. Experimental results show that the two polygons can be blended as user
prescribed whilst keeping the feature correspondence and feature preservation.
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Fig.1 The dashed line polygon is called Fig.2 The vertex f'is a feature vertex,
the frame polygon but not a feature decomposition vertex.
The vertex 1 and 2 are feature decomposition vertices
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Fig.3 The source and destination polygons are decomposed into ten pairs of corresponding sub-polygons
by choosing ten corresponding feature-decomposition vertices interactively
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Fig.4 Interpolating results of the frame polygons of the two polygons in Fig.3
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Fig.5 Blending of two cock-shape polygons, the compatible feature decomposition is shown in the Fig.3
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Fig.6 Blending of a 01rcle to a star-shaped object Fig.7 Blending of trees
K6 [ 2R AL K7 MR

Fig.8 Blending of the runners, seven pairs of Fig.9 Blending of a bird to a donkey, eight pairs of

feature-decomposition vertices are used feature-decomposition vertices are used
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Fig.10 Blending of dinosaurs, six pairs of feature-decomposition vertices are used

Bl 10 RIBRETAR S T 6 AR 5

4 & i

ASCHR W T — PR TR R K 2-D 200 AR U5 i S B P AL R 2 30 % BEAT IR R I 2y
Pt T FRD TR 20 A (i) IS 57 17 AL R A 2 0 0005 18R i K AR AL 22 320 T3 48t 28 s 0 A o 2%, O 060 Jd 8 A o %
ANTR 3 PR Jad 358 AR b HE AT 470 (L, SR 50 22 320 T2 1) I X sl ' T 3tb o I8 81 H e 22 320 2 140 8 I R I X 48K A AT L
INIDEEDABTIBURE 27N NS § A AU AL S K180 8 [ W NS =R NI U : LE o U F AR L & S e sy Rkl ETE e e
ARG (K I 8. 5 CUAT BT VR AR B2 5 TR AR AT 22 3T (K AR 6T I I, T 32k g B HL o S/ JF HLBRATT Y
T 0 EL B A2 5 T2 DR UE T 958 22 20T 1AV A DX O 1 1t 388 280 F o 22 S0 PR AR AL IX 4

AT A HE— 25 BT 58 P A A0 B Bl b A pas AL ) 5 0 L B B 22 T TR RO AIE 23 1 9R,5¢
4 E B SEEL 2230 T8 IR AL 20 1 2 2 DR FF) 45 3K ML U Ay BE e G A — 22 [ slons I BLd b 1T A L
AR SRR R A ST i HET B B A A6 0 1 2 3808 2 TR 1% T, DU D 2% 22 T 0 (A2 1) R, 2 (A
WFFL.

Bt AR R AR A A SCHR L

References:

[1]  Sederberg TW, Greenwood E. A physically based approach to 2D shape blending. Computer Graphics (Proc. of the SIGGRAPH),
1992,26(2):25-34.

[2]  Zhang Y. A fuzzy approach to digital image warping. IEEE Computer Graphics & Applications, 1996,16(4):34-41.

[3] Carmel E, Cohen-Or E. Warp-Guided object-space morphing. The Visual Computer, 1997,13(9,10):465-478.

[4]  Sederberg TW, Gao P, Wang G, Mu H. 2D shape blending: An intrinsic solution to the vertex path problem. In: James TK, ed. Proc.
of the SIGGRAPH’93. New York: ACM Press, 1993. 15-18.

[5] Shapira M, Rappoport A. Shape blending using the star-skeleton representation. IEEE Computer Graphics & Applications,
1995,15(2):44-50.

[6] Alexa M, Cohen-Or D, Levin D. As-Rigid-As-Possible shape interpolation. In: Marisa C, ed. Proc. of the SIGGRAPH 2000. New
York: ACM Press, 2000. 157—-164.

[71  Gotsman C, Surazhsky V. Guaranteed intersection-free polygon morphing. Computers & Graphics, 2001,25(1):67-75.

© HHEREBAAIGUT http:/ www. jos. org. cn



	多边形的特征分解及同构特征分解
	顶点对应和插值路径
	建立特征子多边形之间的顶点对应
	顶点插值路径
	构造局部标架
	插值轮廓多边形——变换局部标架
	插值特征子多边形


	实验结果和讨论
	结  论

