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Coherent point drift registration combined
with image feature and its application

Zhang Jiulou, Li Chunli, Feng Qianjin, Chen Wufan, Yang Wei
School of Biomedical Engineering, Southern Medical University, Guangzhou 510515, China

Abstract: A key step of constructing an active appearance model is acquiring a set of appropriate training shapes with well-
defined correspondences. In this paper, we introduce a new point correspondence method (FB-CPD), which can improve
the accuracy of the coherent point drift (CPD) by using the image feature information. The objective function of the
proposed method is defined by both of the geometric spatial information and the image feature information. The original
Gaussian mixture model in the CPD is modified according to the image feature of the points. FB-CPD is tested on the three-
dimensioral prostate and liver point sets through the simulation experiments. The registration error can be reduced efficiently
by FB-CPD. Moreover, the active appearance model constructed by FB-CPD can obtain fine segmentation, in three-
dimensioral CT prostate images. Compared with the original CPD, the overlap ratio of voxels was improved from 88. 7% to
90.2% by FB-CPD.

Key words: active appearance model; point set registration; Gaussian mixture model; feature information
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Fig.1 Schematic diagram of face point set registration
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Table 1 Data information of the simulation experiment

HERS fii%iva JRARE
1 GIEZ 1 054
2 JHFHE 1887
3 ezl 1020

3.1 EERZRIE

XERFIE A8 AR 3 4E i 20, 70501k — 8Os
PERLILIE 22 it ICP FIAS SCHE H B FB-CPD J5 3% ik
fYVCRlC, FERTSIIR AR (G5 1) DLEESE g, i gE
X(Z0t0) 2 IR s P BEHLIN R 273 4> A3 3k45
3 23 FB-CPD Ryt fe h i de Y () (923 1]

AR o

#ihate

%4820 4E L (1%54850)

K3 Rl AR —BUS RS VLR kA
Fig.3 The iteration process of FB-CPD registration
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Fig.5 Comparison with different registration methods on liver point set
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Fig.6 Comparison with different registration methods on prostate point set
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