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Automatic lung field segmentation algorithm based on diversity features and hierarchical
clustering
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[Abstract] Automatic lung field segmentation in chest X—ray (CXR) images is vital for lung disease screening
and diagnosis. However, CXR, as projection imaging, has complex structure, heavy overlap, poor boundaries
and high automatic segmentation difficulty; manual delineation is time—consuming and inconsistent, so robust
automated segmentation methods are needed. Deep learning has strong black—box nature, poor generalization
and high computational demands, while traditional unsupervised methods insufficiently characterize features and
boundaries. Thus, this paper proposes a new segmentation method integrating superpixels, diverse feature
engineering and hierarchical clustering. It reduces data dimension via superpixel segmentation, enhances feature
discriminability with multi—scale filtering, texture analysis and neighborhood statistics, selects features via a
greedy strategy to improve generalization and clustering efficiency, and finally merges regions and optimizes
boundaries through hierarchical clustering to boost segmentation accuracy and consistency. Experiments show it
performs well on multiple public datasets, with an IoU of 0.8791, outperforming image retrieval with
registration (0.8634) and OGD features combined with fuzzy clustering (0.7921).
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