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W3IBS Sk, LA XSGR . Rl CCCTIRSRIE F RIS D STRCHEL J]. b [ B G BB 2741 ,2013,18 (9 ) :1074-1084. [ DOIL:
10. 11834/jig. 20130903 ]

A4S CCCTI f3 it R B X (F BT EL £
KM, LW, MNEE, KR

BT R RS OIS T, FEE 330063

@ E: XA R B bR i T RIS 853 s R T it 2 M TR B [ R, 4 ER — T A O S MR R
B4 H T CCCTI 5 (eyclic code of corner and tangent and inflexion points) f{5E X, %5 5 T 0 E W BUH H bRFe 2L
SRR R A A X5 10 DG 3R 5 ORI FH O BRARA A s X 68 B8 R A 0 B, MR A0 o L b 4 BB 1 794 s o B LT Al 5 A2 4
Wi, PRSI T 22 SRS X I A A B8 P R AT 2R S, AR AP e A B0 A e 1 52 22, LA 0o ) 90 0 8 4 g 3 e
PR AE 0GR ; B THA RS TS X I T it 4R B ST L TR RTR 0 5 X6 7 - o £ B 1 TR i s PR
TS AR B, SR R PCHE R E . BB A0 AT RN SR 28 R AR 12k e A S R AT 0 S T o, O e A B 4 i Y
aRTRER

KRR PFHTECHE ;35 RIS CCCOTI 5 B 43 1

Affine registration based on CCCTI and hierarchical clustering

Zhang Guimei, Jiang Shaobo, Liu Piyu, Zhang Song
Institute of Computer Vision, Nanchang Hangkong University, Nanchang 330063, China

Abstract. It is difficult to recognize objects when they are distorted and partially occluded or broken. In order to solve this
problem, a new registration algorithm is proposed in this paper. First, we define the CCCTI (cyclic code of corner and tan-
gent and inflexion points) of a planar curve. This code can easily determine the corresponding relation of the key feature
points between the model and target contour. Second, contours are segmented by using the key feature points, and the
transformation matrix is estimated based on two endpoints of the sub-curve and its centroid. Then, all estimate matrices are
clustered using hierarchical clustering method. This process can reduce the final error of the estimation matrix and improve
the robustness of the algorithm, making the algorithm suitable for partial occlusions or broken objects. Finally, we calculate
the total centroid of corresponding sub-curve segments, and estimate the transformation matrix again using the total centroid
and two endpoints of the corresponding sub-curve segments, to improve the accuracy of the registration. The theoretical
analysis and experimental results show that our algorithm can be effectively used for affine registration, and that it can deal
with partial occlusions and broken objects.

Key words: affine registration; hierarchical clustering; cyclic code of corner and tangent and inflexion points ( CCCTI) ;

partial occlusion
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Fig. 1 Sketch map of hierarchical clustering
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Table 1 Comparison of the LTS-HD for simulation images registration

‘ F R4 5
EER7
(a) (b) (c) (d) (e) (f) (g) (h)
R A, =A,, 0.4586  0.6165 0.4889  0.4659  7.3332 15.6789 14.2251 11.4466
/N ey
A, =0 21.8391 56.6546 43.9494 24.9172 29.5002 51.7357 46.2232 33.7639
NG GRS 1.1225 1.779 8 1.017 8 1.2101 1.1802 2.5457 1.1795 2.2194
R2 HHTHREFLEITRE |A-A,, ||, BLLE
Table 2 Comparison of the affine transformation matrix absolute error |A -4, ||,
‘ FRbe 3 5
EER7S
(a) (b) (¢) (d) (e) (f) (g) (h)
R A, =A,, 0.8700 1.1084  0.9324  0.8903 13.7032  25.0048 23.1916 19.8401
a2/ 3f€]
* A, =0 193.3391 350.2490 305.1237 210.2030 198.0430 350.2466 305.3985 211.2412
AR S 1.8543 3.1547 1. 664 8 2.3230 2.1515 4.1276 2.1351 3.774 1
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