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Bevel Gear Detection System with Multi-Camera Vision

LIU Ruiling, ZHONG Dexing, HAN Jiugiang

(School of Electronics and Information Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: It is expensive, inefficient, slow and imprecise to detect surface defects and dimension
parameters of automotive bevel gear by manual observing. A synthetic bevel gear detection
system and device with multi-vision technology are developed. The system is able to detect
surface defects and measure gear dimension simultaneously. Three efficient image processing
algorithms named Neighborhood Mean Value Difference Defect Extraction, Circle Approximation
Method and Fast Rotation and Position are proposed, and knocked holes, cracks, scratches,
dints, gibbosities and repeated cuttings of spline can be rapidly detected. The detection process
takes no more than 1. 3 seconds. The dimensions of the detectable defects are 0.4 mm 0. 4 mm
and the dimension measurement precision reaches 40-50 pm.
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