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Feature Recognition Method of Coal and Gangue

Image Based on Dictionary Learning
XU Yan, MI Qiang, LIU Bin, XU Yunjie
(College of Electronic, Communication and Physics, Shandong University of

Science and Technology, Qingdao, Shandong 266590, China)

Abstract; In order to improve the efficiency of automatic recognition of coal and gangue image and solve the bottle-
neck of image feature extraction, the dictionary learning algorithm was proposed to apply to the extraction and rec-
ognition of coal and gangue image feature by using the principle of machine vision. Firstly, the dictionary learning
algorithm was used to preprocess the image of coal and gangue. Then parameters such as optimal number of diction-
aries, sparse errors and sparsity were adjusted during initializing and updating the dictionary by using the method of
random selection. Finally, support vector machine was used for recognition. Experimental results show that the dic-
tionary learning algorithm, with effective expression of coal and gangue image features and better automatic recogni-
tion effect. provides a new idea and method for the automatic separation of coal and gangue in coal mining.
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Fig. 1 Process of sparse coding algorithm
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Fig. 2 Coal and gangue sample images under different illumination conditions
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Fig. 4 Recognition rate under different
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Fig. 6 Recognition rate under different sparsity
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Fig.5 Recognition rate under different sparse error
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Tab.1 Recognition rate under different dictionary parameters
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