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Performance recognition of sulfur flotation based on
fuzzy support vector machine

HE Ming-fang, YANG Chun-hua, WANG Xiao-li, GUI Wei-hua

(School of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Considering performance recognition problem caused by the high noise of froth images and the obvious
difference of feature importance in sulfur flotation process, a performance recognition method for sulfur flotation process
using fuzzy support vector machine was proposed. With the combination of fuzzy membership and feature information
gain, the image feature importance was obtained, and the kernel function of fuzzy support vector machine was improved
using the feature importance. Then, the model that reveals the relationship between performance and image feature was
established to detect sulfur condition. As the fuzzy membership was used to define a small weight for the noise sample
and acquire feature importance, which can reduce the effect of image noise points and reveal the difference of feature
importance, the classification accuracy is effectively improved. The simulation results show the effectiveness by using
actual running data from a sulfur flotation process of zinc direct leaching hydrometallurgy.
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Fig. 1 Flow chart of sulphur flotation process
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Fig. 2 OVO-FWFSVM based performance recognition diagram of sulfur flotation
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Fig. 3 Classic sulfur flotation froth images of different working conditions: (a) Excellent; (b) Good; (c) Medium; (d) Bad
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