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<Summary> This paper presents a semantic segmentation technique for three dimensional (3D) X-ray
Computed Tomography (CT) images of natural objects, such as insects or plants. Our technique is based on
knowledge that joints of semantically different parts of natural objects are often narrow. Given a binarized
3D CT image, we recursively detect the narrowest cross section that divides the foreground region into two
parts. Our narrowest cross section detection consists of three steps; (i) splitting the foreground by erosion
operations, (ii)regrowing the split regions by dilation operation and (iii) finding the narrowest cross section
in the dilated region by adopting a graph cut method. To evaluate the accuracy of our technique, we adopt it
to artificially generated images and found that error pixel rate was less than 2%. To illustrate the feasibility
of our technique, we adopt it to 3D CT images of insects and plants. As results, our technique successfully
segmented multiple florets from an inflorescence, stems of a succulent plant, and legs of insects.
Keywords: semantic segmentation, narrow cross section, x-ray computed tomography images, morpholog-
ical operations, graph cut algorithm
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Fig.1 Segmentation results with our technique: (a) in-
put voxel data of a insect, (b) its segmentation
result, (c) input voxel data of a plant, and (d) its
segmentation result.
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Fig.2 Shapes (a) with and (b) without multiple nar-
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Fig.3 Split operation for shapes (a) with and (b) with-
out narrowest cross sections.
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Fig.8 Average error pixel rate for different conditions: radiuses(R2 = 40, 50, 60, 70) and

overlap distances(0 - 29 pixels).
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Fig. 9 Images for accuracy evaluation: (a) input images,
(b) segmentaion results, and (c) ground truth.
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Fig.10 Segemtation results for insect and plant CT volumes: (a, b) Weevil, (¢, d) Stag
beetle, (e, f) Ant, and (g, h) Muscari.

(@ G

11 BHOBEFESIIN U CTREEZEH U MER: (ac) 774 XEGHOY R, (d-f)
ZDNERER, (g-1) 7 b AVHEGOEFER, (5-1) 00 EHR.
Fig.11 Segemtation results for backgrounds of insect CT volumes: (a-c) background re-
gion of stag beetle volume, (d-f) its segmentation result, (g-i) background region
of beetle volume, and (j-1) its segmentation result.



