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A Multi-Feature Hierarchical Location Method for Railway Fastener
Hexagon Nut Based on R-NCRF

PENG Zhiyong, MA Ziji, WANG Chao, LIU Hongli

(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: A multi-feature hierarchical positioning algorithm for the fastener nut center is
proposed to solve the problem that the railway fastener image is vulnerable to the surrounding
environment and its geometric center positioning accuracy is not ideal. A route non-receptive field
interaction model is designed to match the fastener features based on the optimization of the
stimulation and suppression zones of the butterfly non-classical receptive field model. The
proposed model has excellent interference noise suppression ability and can accurately extract the
circular contour and hexagonal contour of a fastener. Based on the contour feature, the multi-
feature hierarchical positioning algorithm utilizes the angular constraint and the distance
constraint relationship among the hexagonal edges to achieve accurate center positioning from
incomplete contour. Experimental results show that the accuracy of the circle detection under
normal conditions and under the influence of illumination increases by 3% and 24 %, respectively,
and the algorithm is capable of locating the position of the fastener center accurately under
interference environments.

Keywords: fastener nut; machine vision; non-classical receptive field; multi-feature hierarchical

location
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