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Abrasion degree recognition of abrasive belt based on
improved support vector machine

Chen Sirui'”®  Sun Xingwei'> Yang Heran'> Dong Zhixu"®> Liu Yin"’

(1. School of Mechanical Engineering, Shenyang University of Technology, Shenyang 110870, China; 2. Key Laboratory of

Numerical Control Manufacturing Technology for Complex Surfaces of Liaoning Province, Shenyang 110870, China)

Abstract: In order to accurately determine the degree of abrasion of abrasive belts in grinding screw rotors, the degree of abrasion of
abrasive belts is identified according to the law of change of the color characteristics and texture characteristics of the surface image in the
abrasion process of abrasive belts. The texture features and color features of the surface image of the abrasive belt after the grinding
process are extracted, and the abrasive belt wear degree is classified according to the surface roughness of the screw rotor in different
grinding time periods. The classification performance of the support vector machine is greatly affected by its own kernel function and
penalty function, so it is proposed to optimize the kernel parameter and penalty parameter of the support vector machine by using the
aquila optimizer optimization algorithm, and to establish the wear degree model of AO-SVM sand belt image recognition. The experiment
is completed by utilizing a self-developed special belt grinding device for screw rotors. The grinding parameters are set as follows: the
linear speed of the grinding belt is 10 m/s, the axial feed speed of the workpiece is 50 mm/min, the cylinder pressure of the tensioning
wheel is 0. 35 MPa, the cylinder pressure of the active wheel is 0. 5 MPa, and the grinding time is 25 min. The recognition accuracy of
AO-SVM for the abrasive belt wear degree model reaches 92. 5% , which is improved by 5. 0% and 3. 6% compared to the random forest
algorithm (RFC) and the XGboost classification algorithm, respectively, and the convergence speed is fast. The degree of abrasive belt
wear can be identified by the AO-SVM model through the color feature change and texture feature change of the surface image of the

abrasive belt, which can effectively avoid excessive abrasive belt wear and damage to the workpiece, and provide theoretical guidance for

WsehR H 3 .2023-02-22 Received Date: 2023-02-22
« FEATH 2022 £ TEHEIT @ SR IEARIH B i FIH (LIKMZ20220459) 15748 8 AL AFFE 38135 H (2022JH2/101300214) |
K [ RBHFA I 40 H (52005346) ¥ B



5 2 3

BT R S 1) LAY DAY R R R U <1

judging the degree of abrasive belt wear and the time to change the abrasive belt when the abrasive belt is used to grind the screw rotor.

Keywords : sand belt wear; image recognition; aquila optimizer; optimization of parameters; feature extraction
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