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A fast algorithm for images’ edge-preserving smoothing

using second order smoothness prior

Wang Haoxing™ ™ , Meng Weilang™ , Zhang Xiaopeng ™

( " Research Center of Precision Sensing and Control, Institute of Automation, CAS, Beijing 100190)
( ** The National Laboratory of Pattern Recognition, Institute of Automation, CAS, Beijing 100190)
Abstract

The edge-preserving smoothing for images in computer graphics and image processing was studied. Considering

that the previous edge-preserving smoothing methods, which mostly employ the first order smoothness prior as the

regularization term of an energy function, tend to introduce the staircase effect into the results under the optimiza-

tion framework, a fast edge-preserving smoothing algorithm using the second order smoothness prior was put for-

ward. The algorithm can avoid this staircase effect, besides, it uses the binary line process variables to overcome

the over-smoothing problem caused by the high order smoothness prior. As the binary variables make the original

problem difficult to solve, a practical optimization strategy was designed to obtain an approximate solution. The pro-

posed algorithm can be further accelerated on a graphic processing unit ( GPU) and can achieve the near real time

performance. The effectiveness of the algorithm was demonstrated in the applications such as depth map smoothing,

cartoon image denoising and edge extraction.

Key words: second order smoothness prior, edge-preserving smoothing, optimization, graphic processing unit

(GPU) acceleration, depth map smoothing.
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