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Abstract

Partial volume effect and image noise greatly decrease the visibility of the airway wall. Another
dilemma with airway segmentation methods, which significantly influences their accuracy, is the
leakage into the extra-luminal regions due to thinness of the airway wall during the process of
segmentation. A solution to this problem in the previous methods was based on leak detection and
reduction by adjusting the segmentation parameters and performing the whole segmentation process,
which is very time consuming and demands user interaction. The new strategy presented here is to
prevent the leakage by taking the advantage of the fact that the airway branches are cylindrically
shaped objects. This has been achieved by introducing a new mathematical shape optimization
approach embedded in FC-FCM algorithm to retain the cylindrical properties of the airway branches
during the segmentation process. The main role of this optimization approach is to detect and correct
the underlying voxels which belonging to the airway by satisfying both conditions of the fuzzy
connectivity and shape features.

The proposed FC-FCM algorithm was first applied on four data sets each containing 430 CT images of
CT images of airway tree. The result showed an accuracy of 93% obtained for segmentation of the
airway tree up to the fourth generation. We then applied OPT-FC-FCM algorithm to segment the
airway tree with optimization process up to the sixth generation of airway. The result proves the
ability of our proposed method to complete a visually acceptable segmentation of airway trees with no
leakage. The number of detected branches was found 65 (4 times of those obtained by using just the
FC-FCM method).
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