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Medical image segmentation based on statistical similarity feature

Guo Yanrong', Jiang Jianguo" >, Hao Shijie', Zhan Shu''*, Li Hong’
1. School of Computer and Information, Hefei University of Technology, Hefei 230009, China;
2. Engineering Research Center of Safety Critical Industrial Measurement and Control Technology, Ministry
of Education, Hefei 230009, China;
3. The First Affiliated Hospital of Anhui Medical University, Hefei 230022, China

Abstract: A common point of partial differential equation-and graph theory based image segmentation methods lies in
creating and optimizing their energy functions. From the viewpoint of creating energy models, statistical image features from
nonparametric estimation are measured with Bhattacharyya metrics, which is further embedded into energy function
construction in Geodesic Active Contour (GAC) and Graph Cuts (GC) models in this paper. The improved GAC and GC
models benefit from the energy function based on the aforementioned metric, which introduces a pull-back strength into the
GAC to prevent boundary leaking and to help the GC model in accurately estimating the distribution from small samples and
unstable distribution function as well as extracting objects in more detail. Then, the proposed methods are applied to the
medical image segmentation scenario and a bone and meniscus segmentation framework on knee MRI sequence is presented.
In the experimental section, quantitative and qualitative comparisons are conducted respectively. Experimental results show
the increased precision of our method in segmenting medical images such as knee MRI sequences, which are affected by the
noise and the partial volume effect.

Key words: active contour model; graph cuts; Bhattacharyya distance; nonparametric estimation; knee

image segmentation
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Fig.1 Non-parametric estimation on image densities
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Fig.2 Comparison on synthetic image segmentation based on active contour models
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Fig.3 Comparison on tibia MRI image segmentation based on active contour models
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Fig.4 Comparison on carotid ultrasound image segmentation based on active contour models
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Table 2 Quantitative comparison on knee MRI bone

segmentation based on Active Contour Models ( mean +std)
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Fig.5 Comparison on synthetic image segmentation
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Table 3 Quantitative comparison on knee MRI meniscus

segmentation based on GC model ( mean +std)
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Fig.7 Flowchart of segmenting knee structures

in MRI sequence
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Fig.8 Bone segmentation in three kinds of MRI

© I B R BT AR ST A



232 Hh [ B 4 R 24

518 &

WWW. cjig. cn

(c) 7K KTI mxw}m
B9 3 Fifids MRI 2 A 4z sy #4h 5

Fig.9 Meniscus segmentation in three kinds of MRI
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Table 4 Comparison on quantitative results of knee joint

MRI sequence segmentation ( mean =+ std)
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Fig. 10 Comparison on knee MRI bone segmentation
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Fig. 11 3D visualization on segmented knee structures
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