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( Fully automatic Segmentation of Knee Cartilage on 3D MR images
based on Knowledge of Shape and Intensity per Patch)
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Abstract

The segmentation of cartilage is crucial for the diagnose and treatment of osteoarthritis (OA), and has mostly been
done manually by an expert, requiring a considerable amount of time and effort due to the thin shape and vague
boundaries of the cartilage in MR (magnetic resonance) images. In this paper, we propose a fully automatic method to
segment cartilage in a knee joint on MR images. The proposed method is based on a small number of manually
segmented images as the training set and comprised of an initial per patch segmentation process and a global refinement
process on the cumulative per patch results. Each patch for per patch segmentation is positioned by classifying the
bone-cartilage interface on the pre-segmented bone surface. Next, the shape and intensity priors are constructed for each
patch based on information extracted from reference patches in the training set. The ratio of influence between the shape
and intensity priors is adaptively determined per patch. Each patch is segmented by graph cuts, where energy is defined
based on constructed priors. Finally, global refinement is conducted on the global cartilage using the results of per patch
segmentation as the shape prior. Experimental evaluation shows that the proposed framework provide accurate and
clinically useful segmentation results.
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Table 1. The Dice similarity coefficient score between

manual segmentation results by two doctors and
result by the proposed method.

Data # Cartilage Doctorl(%) Doctor2(%) average(%)

1 843 843 84.3
2 86 86.3 86.2
3 85.9 86.1 86

4 85.6 85.2 854
5 84.5 83.7 84.1
6 80 79.2 79.6
7 815 81.8 817
8 83 83 83
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Fig. 4. Cartilage segmentation results by the proposed

method: Cyan denotes the segmentation results,
yellow denotes ground truth, and white denotes
overlapping regions.
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