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Abstract: Traditional registration methods based on geometric measurement can not match the medical
image with local deformation. To solve the problem, an improved Iterative Closest Points (ICP)
algorithm about human visual cognitive process is proposed base on the salient texture. Firstly, the
method establishes the model for the salient texture feature of a medical image based on Active
Appearance Model (AAM ) algorithm, and it gives the feature point with more salient for a larger
weight to complete the image match in the first step. Then,it introduces the salient texture distance to
the traditional space distance. By simulating the human visual cognitive process proposed by Gestalt,
the linear decreasing weight is used to balance the two kinds of distance measuring methods. With the
algorithm, a whole registration is obtained by the geometric distance in the early stage. On the other

hand, the feature points of local deformation are accurately registrated with the texture features in the
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later stage. At last, a series of experiments are performed on real live images. The experiment results
show that the algorithm can get a good matching result, and the registration accuracy is 78.82%,
increasing by 22.22% as compared with those of other popular algorithms. The experimental results
also show that it is not sensitive to the rotation of the images. It concludes that the algorithm solves

the registration problems of local deformation in medical organs and achieves higher precision and

stronger robustness.

Key words: salient texture; medical image; image registration; Iterative Closest Point ( ICP)

algorithm; vision cognition
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Fig. 3 Liver images
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Fig. 5 Comparison of registration results of liver images
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Comparison of registration results of different

algorithms %)

Tab. 2

fil YA 7 Best  Better  Good

Gray 2.81 7.50

Bad Accuracy

18.43 71.56  28.75

None 4.86  26.39  22.22 46.53  53.47
Intensity  24.65  14.93 15.63  44.79  55.21
Grads-NC 12.50  28.13 20.48 38.89 61.11

GLCM_IDM 22.57 18.75 15.28 43.40  56.60
ST 29.17 34.72 14.93 21.18 178.82

A, SR ] A% 2R OK B R AE (Intensity) fig
HE FE 2R RS BE 4% 4E (Grads-NC) Fl K BE 4t AR 4 5
(GLCM-IDM) 1Y %R T 5, 3% 52 PR oA i3 1R
oAb 2R, S5 A Ak 1 R T RG0SR RN LE B 985
TR T R AR SO R AR B R
JIN S BT LRI R AT B 50 A T A AR A A T A R
B M Grads-NC Be fERCR AN GF 322202 K B
SUHFRAE I N BB AR 4F Hh 3% 35 IR 1 Jm & S0 B 25
b, 7 B B RO R R T MR Ay sr i E B
GLCM-IDM Hi+5 7 5 BE 3 A= 46 B 4 4> J7 [n)
(0°,45°,90°,135%) By S0 FRARAE . AN BERG W R 3k =
SEAVE BT ERE RS 7 A i U AR AL T AR SR
1) SRR G T 2 N 2 07 1n) 0 SOEFEAE , 7T LA
TSI M 3R R AE A A SCBR AR AR . A LA 4
R s G 0 3 TG M B30 o AR SC T 9 Y TG M v
W P T 22. 22% AW .

Accuracy= ST— % ( None+ Intensity+ Grads+ Glem).
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Fig. 7 Counterclockwise of liver image
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Fig. 8 Robustness validity of proposed algorithm
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