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Textons

▶ Extract patches
▶ Build a dictionary of patches (textons) by k-means clustering
▶ Characterize new textures using this dictionary
▶ Originally 2D, extended to 3D
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Natural textures
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Filterbank

▶ 48 filters: 36 oriented filters, with 6 orientations, 3 scales, and 2
phases, 8 center-surround derivative filters and 4 low-pass Gaussian
filters, DoG, normalized, size 3-28 pixels
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Descriptors

▶ descriptors di = g̃i ∗ f , di (x ) = ⟨gi (t − x ), f ⟩, d (x) = Gf (x)
▶ k-means clustering of d (x) → appearance vectors ck
▶ quantize dusing ck - one ck per pixel. Texton channels.
▶ reconstruct f ≈ G+dk ≈ G+ck , G+ = (GT G)−1G, or SVD

original, textons, reconstruction
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Texton example
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Texton decomposition
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Texton segmentation

▶ Texton histogram in a local neighborhood →
▶ measuring texture similarity

▶ descriptor to classify textures
▶ other cues - contours...
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Example - Drosophila segmentation
Nava, Kybic, ICIP2015
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Supertextons

▶ SLIC superpixels
▶ 18 filters: max over 6 orientations (for invariance) of 3 scales of

1st+2ndDoG, plus 8 LoG, 4 Gaussians
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Supertextons (2)

▶ k-means clustering for each class, k=0,1.. N
▶ Classification by k-NN (k=6)
▶ outperforms pixel-based segmentation and textons
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Segmentation results

original, ground truth, supertextons, pixel-based, textons
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