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Medical Image Registration Based on Mutual Information Entropy Combined with Edge
Correlation Feature

Wei Benzheng'”, Gan Jie’, Yin Yilong'

(1. College of Science and Technology, Shandong University of Traditional Chinese Medicine, Jinan, 250355, China; 2. Computa-
tional Medicine Lab, Shandong University of Traditional Chinese Medicine, Jinan, 250355, China; 3. Department of Radiology,
Second Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan, 250001, China; 4. School of Computer
Science and Technology, Shandong University, Jinan, 250100, China)

Abstract: Image registration is a valuable technique for medical diagnosis and treatment. Due to the infe-
riority of image registration using maximum mutual information, a new hybrid method of multimodality
medical image registration based on mutual information of spatial information is proposed. The new
measure that combines mutual information, spatial information and feature characteristics, is proposed.
Edge points are used as features and obtained from a morphology gradient detector. Feature characteris-
tics like location, edge strength and orientation are taken into account to compute a joint probability dis-
tribution of corresponding edge points in two images. Mutual information based on this function is mini-
mized to find the best alignment parameters. Finally, the translation parameters are calculated by using a
gradient descent algorithm. The experimental results demonstrate the high validation precision and excel-
lent accelerating capability of the algorithm.

Key words: image registration; medical image; mutual information entropy; measure function; edge fea-

ture
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Tab.1 Registration results of FPMI on synthetic image
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BEE A 40 20 20
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(a) Original synthetic images (b) Transformed synthetic image FPMIfic HE{H 39.82 2015 19. 88
CHEIR 22 0.18 0.15 0.12
U A R M 5 0 1 Rk B i
SR 2 0.07 0. 06 0. 06

Fig. 1 Synthetic images for registration test
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Fig. 2 Simulation registration of brain MRI and CT image
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Tab. 2 Simulation registration transformation parameter
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Rangarajan 2 % 11.14 29.15 8.47
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Fig.3 Test images and the edge feature point set
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Fig. 4 The comparison chart of registration measure function
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Fig. 5 Multi-modal medical image registration
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Tab.4 Multi-modal medical image registration result

. MRI-CT MRI-SPECT
o SEHIRLE /s IR/ SRHREE /s B/ %
MI & 2 427 94 2 368 72
Rangarajan 5. 3= 1276 98 1947 86

FPMI 8k 692 98 1027 88
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