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Bubble image enhancement based on multi-scale Retinex and NSCT

Li Jiangi* ™, Yang Chunhua® , Zhu Hongqiu” , Cao Binfang®
( * School of Information Science and Engineering, Central South University, Changsha 410083 )
(™ Communication and Electric Engineering College, Hunan University of Arts and Science, Changde 415000)
Abstract

To solve the problem in mineral flotation that the obtained bubble images are easily influenced by illumination
and noises and have the low contrast, an improved image enhancement method based on the multi-scale Retinex
(MSR) algorithm and the nonsubsampled Contourlet transform (NSCT) was proposed. The method uses the MSR
algorithm for regional adaptive segmentation to enhance the overall brightness uniformity through adjusting the image
weight, and then uses the NSCT to process the high frequency coefficients of details and noises by constructing a
classification function, aiming to effectively remove the noise and enhance the weak edge, which the Retinex algo-
rithm fails to do. The experimental results confirm the method’ s positive effects in enhancing image contour, edge
and details, curbing noises and improving the overall visual effect to bubble images, which lays a foundation for im-
age feature extraction and mineral grade analysis.

Key words: bubble image, image enhancement, multi-scale Retinex ( MSR), nonsubsampled Contourlet
transform ( NSCT)
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