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Local multi-scale convex hull segmentation method of
non-closed inner cavity CT images
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Abstract: Segmenting the inner cavity regions of precision parts from industrial CT images is crucial for accurate dimensional
measurements. However, inner cavities are often non-closed and exhibit CT grayscale values similar to the background, making accurate
segmentation challenging for existing algorithms. To address this, this paper introduces a local multi-scale convex hull algorithm that
integrates convex hull concepts with mathematical morphology. Starting from an initial segmentation, the algorithm fills the inner cavity
regions, followed by closing and Boolean operations to achieve complete segmentation. Comparative experiments with various
segmentation methods demonstrate the effectiveness of the proposed approach, achieving an F1 score of 0.973 5 on CT images of
automotive parts. The results indicate that the proposed algorithm offers high accuracy and efficiency, enabling the precise and rapid
segmentation of non-closed inner cavity regions in diverse industrial CT image applications.
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Fig.2 Schematic diagram of non-closed inner cavity

in automotive parts CT image
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Fig.4 Schematic diagram of the segmentation process
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Fig. 5 Flowchart of the local multi-scale convex hull algorithm
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Table 1 Local multi-scale convex hull algorithm
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Table 2 Experimental platform parameters
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Table 3 CT Scanning parameters of automotive component
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Fig. 6 Micro-focus CT scanner setup
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Fig.7 Sample physical images and scanning results of
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Fig. 8 Segmentation results of different methods
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Fig. 9 Segmentation result display
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Table 4 Evaluation of segmentation results for

automotive component
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(a) Two-dimensional segmentation results
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(b) Three-dimensional reconstruction results
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Fig. 10 Volume rendering visualization of segmented

automotive component
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Fig. 12 Effect diagrams of different segmentation methods
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Fig. 13 Evaluation value of segmentation results

for liquid cooled plate
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