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Abstract
In this paper, we propose an automatic segmentation method of meniscus in knee MR images by automatic meniscus
localization, multi-atlas-based locally-weighted voting, and patch-based edge feature classification. First, after segmenting the
bone and knee articular cartilage, the volume of interest of the meniscus is automatically localized. Second, the meniscus is
segmented by multi-atlas-based locally-weighted voting taking into account the weights of shape and intensity distribution in
the volume of interest of the meniscus. Finally, to remove leakage to the collateral ligaments with similar intensity,
meniscus is refined using patch-based edge feature classification considering shape and distance weights. Dice similarity
coefficient between proposed method and manual segmentation were 80.13% of medial meniscus and 80.81% for lateral
meniscus, and showed better results of 7.25% for medial meniscus and 1.31% for lateral meniscus compared to the

multi-atlas-based locally-weighted voting.
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Figure 1: Characteristics of meniscus in knee MR
images. (a) Meniscus in axial view. (b) Meniscus in
coronal view. (c) Meniscus in sagittal view. (d) 3D

shape of meniscus.
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Figure 2: Overview of proposed meniscus segmentation.
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Figure 5: Qualitative evaluation of meniscus segmentation results. (a) Original image (b) Bone and

cartilage segmentation results (Blue: bone, Red: cartilage) (c) and (d) Meniscus segmentation
results using Method A and Method B, respectively (Green: manual segmentation, White:
proposed method) (e) 3D color-coded map showing the distance error between the proposed

method and manual segmentation

Table 1: Quantitative evaluation of medial and lateral meniscus segmentation results (Bold

indicates the best performance of the comparison methods).

Medial meniscus (H$1:%)
DSC Sensitivity Specificity Accuracy
Method A 72.87(+7.40) 86.55(+8.78) 96.00(+1.87) 95.18(+1.77)
Method B 80.13(+7.29) 83.68(+8.68) 97.93(+1.38) 96.75(+1.61)
Lateral Meniscus (F4$1:%)
DSC Sensitivity Specificity Accuracy
Method A 79.50(%+7.17) 74.56(+9.71) 98.77(+1.29) 96.89(+1.58)
Method B 80.81(+6.68) 74.52(+9.66) 99.12(+0.74) 97.19(+1.20)
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