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Edge detection in multi-license plate area of ITS images based on
concentric neighborhood extreme value of CNN

Xie Kang”, Yang Yixian® ™ , Zhang Ling™ , Du Xiaofeng™ , Xin Yang "™
( " College of Information Science and Engineering, Shandong University, Jinan 250100 )
( ™ Information Security Center, Beijing University of Posts and Telecommunications, Beijing 100876 )
Abstract

The cellular neural network (CNN) theory was applied to the study of edge detection in the multi-license area
of an intelligent transportation system (ITS)’ images to improve the ITS’ performance in license plate recognition,
and a new edge detection algorithm based on the concentric neighborhood extreme (CNE) value of CNN, called
CNECNN algorithm for short, was put forward. To get the edge area, this algorithm calculates the zero-crossing
point of a difference function that depends only on the concentric neighborhood extreme value. In order to obtain the
CNN template parameters, an energy function constraint method is used to construct a new fitness function of parti-
cle swarm optimization (PSO) , jumping out the premature convergence, and ultimately find the optimal solution.
This new approach can be easily used for VLSI implementation because of its parallelism. Compared with the tradi-
tional edge detection operators and general edge detection template in CNN Universal Machine ( CNNUM) , the
simulation results of the images collected in the real environment show that the algorithm based on CNECNN can re-
duce the miss rate by 12.9%.

Key words: multi-license plate, edge detection, cellular neural network ( CNN) , concentric neighborhood

extreme (CNE) value, particle swarm optimization (PSO)
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