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Superpixels

I small compact groups of pixels
I oversegmentation - never cross a segmentation boundary / an edge
I advantages - speed, uniform color and texture for descriptors
I fast to calculate
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Existing superpixels techniques

I normalized cuts - slow O(N3/2)

I agglomerative clustering using minimum spanning tree -
O(N logN) irregular shape superpixels

I optimal splitting paths using GraphCuts - slow, O(N3/2 logN) +
preprocessing

I stitching overlapping patches - slow
I mean shift - very slow O(N2), no control over superpixel shape
I quick shift - very slow O(N2), no control over superpixel shape
I watershed – O(N logN), no control over superpixel shape
I level set geometric flow (Turbopixels) - in theory O(N) but in

practice slow
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SLIC superpixels
simple linear iterative clustering

I colors converted to CIELAB [l a b]
I pixels represented as [l a b x y ]
I main parameter - number of superpixels K
I based on k-means clustering

I calculate means of k groups (superpixels)
I assign pixels to means

I only search in a limited region 2S×2S=⇒complexity O(N)
I S =

√
N/k
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Distance measure

Combine space and color
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Postprocessing

I superpixel k = pixels assigned to center Ck
I find connected components
I “orphaned” components - do not contain a center Ci
I joined with the nearest cluster
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Complexity

I Each pixel in at most 8 neighborhoods
I Small number of k-means iterations (<10)
I Complexity O(N)
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Examples
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Boundary recall
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Undersegmentation error
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Speed
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Segmentation example

Gould et al: Multi-Class Segmentation with Relative Location Prior, IJCV
2008
I calculate superpixels
I calculate features on superpixels (color, texture, location...) features
I train a classifier for each object class
I conditional random field model
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Similar accuracy, SLIC > 10×faster
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EM
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Extensions

I ASLIC - adaptive SLIC
I GSLIC - geodesic SLIC
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Conclusions

I Simple and fast method
I Application results at least as good as for previous methods
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