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Superpixel segmentation based on local random walk
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Abstract
A novel approach to generate superpixels based on local lazy random walk (LLRW) was proposed to improve
the compactness of superpixels and reduce the computational complexity. The superpixel segmentation was formula-
ted as a problem of local partition of pixel adjacency graphs, and an intuitive quality measure for superpixel seg-
mentation was given. The LLRW approach firstly initializes the centroids of uniformly titled hexagons as the posi-
tions of superpixel seeds, and then uses the local lazy random walk (LLRW) algorithm to calculate the correlation
between nearby pixels and superpixel seeds, and sets the label of each pixel as the label of its most correlated seed.
Finally, it calculates the new centroids of superpixels as the next iteration’ s seed positions, and iterates these steps
to refine the superpixel segmentation result. This algorithm has the linear time complexity and the space complexi-
ty, as well as a theoretical guarantee on the quality of superpixels. The experimental results show that the new
method can preserve smooth boundaries and generate compact superpixels, so it is an ideal algorithm for real-world

applications.

Key words: superpixel segmentation, normalized cut, local graph partition, conductance, local lazy random

walk ( LLRW)
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