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Abstract In order to solve the problem of color difference analysis for textile fabric images captured by a
multispectral system, a new method of image registration based on affine transform and Levenberg-Marquardt (LLM)
algorithm is proposed. In a registration perspective, the standard image and the batch image are first matched by the
proposed method and then taken for analysis of color difference. The deformation of the textile image captured by
the multispectral system, including translation, rotation, scaling and shearing, conforms to the classic model of
affine transform. To estimate the transform matrix. the proposed method first calculates the integral curves of the
log-polar magnitude spectra of the two images for mapping. The original problem of solving the transform matrix is
then converted to a numerical problem of nonlinear least squares fitting where the LM algorithm is employed for
optimal value searching. Besides, the block registration is introduced to achieve more accurate registration.
Experimental results show better registration accuracy of the proposed algorithm compared with the traditional
Fourier-Mellin algorithm as well as the scale invariant feature transform based feature point matching method. It

also solves the registration problem for textile images with periodic patterns effectively, which contributes to the

: 2016-07-19; : 2016-08-26
(61371160) (ITP/048/13TP)
(1991—), s » E-mail: bz(@zju. edu. cn
1974—>, s s o
E-mail: shenhl@zju. edu. cn( )

0133002-1



following process of color difference evaluation.
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1 LM

Table 1 Framework of the LM algorithm using pseudo-code

Input. Measurement vector h; and initial parameters p, ;
Output: An optimal vector p* , which minimizes || he—hy(p) |?;
Initial value: k2:=0, v:=2, p:=po;
A:=J"J, ¢:=he—h:(p, g:=J"¢;
stop: = (|| g]|.<<a)» px: =7 max{diag(A)};
Algorithm
a=o=6=10"", =107, kuy,=100
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Fig. 1 Registration results of simulated images. (a) Reference image; (b) image for registration;
(¢) overlap of original image edges; (d) overlap of image edges with rough registration based on Fourier-Mellin algorithm;
(e) overlap of image edges with precise registration by the proposed algorithm;

(f) image fusion with precise registration by the proposed algorithm
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2 . (a) ;(b) SIFT ;(0) ;
(d) s (e) s (D Fourier-Mellin ;
(g) ; (h)
ig. 2 Registration results of real fabric images. (a) Fusion of original image; (b) fusion of images with registration based on SIFT};
¢) fusion of images based on the proposed algorithm; (d) fusion of images based on the proposed algorithm with block registration;
(e) overlap of original image edges; (f) overlap of image edges with registration based on Fourier-Mellin algorithm;
(g) overlap of image edges with registration based on the proposed algorithm; (h) overlap of image edges with registration

based on the proposed algorithm with block registration

(e) 3 (D

Fig. 3 Results of block registration. (a) Fusion of original image; (b) overlap of image edges without block registration;

(c) overlap of image edges with block registration; (d) image fusion with block registration;

(e) local overlap of image edges without block registration; (f) local overlap of image edges with block registration
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Fig. 4 Color difference evaluation. (a)(c¢) Fusion of standard and batch images after registration;

(b) (d) spatial color difference of standard and batch images
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