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Parallel Operator and Application to Parallel Structures Detection in Images
JIA Ligin, LIU Hongmin ", WANG Zhiheng
(School of Computer Sci.and Technol.,Henan Polytechnic Univ.,Jiaozuo 454000,China)

Abstract: Parallel lines and polygons consisting of parallel structure appear more in images.In the past,the parallelism of two straight lines was
judged according to their line slope,and the detection of polygons consisting of parallel structure required prior information or specific
polygons.The research on the detection of general parallel structures was little. After full study of characteristics of parallel structures,the
definition of parallel operator based on distance information was proposed in this paper,which was used to realize the detection of parallel
structures in images.Firstly,the definition of parallel operator was given by using the relation between the point-to-line distance and the point-to-
point distance.Secondly,parallel point groups were obtained according to the defined parallel operator once the valid pixels were got in
images.Thirdly,parallel point groups were merged based on the direction information,and parallel lines were then detected using Hough
transform.Finally,the existence of the segments between intersections of lines was verified,and polygons were thus attained according to the endpoint
location of existing segments.Experimental results showed the parallel operator defined in this paper could be used to detect the parallel point
groups in the real image well,which could even more resist the large noise when the accuracy of parallelism was not high;the parallel structure
detection algorithm based on parallel operator showed good detection of the parallel straight lines and polygons consisting of parallel structure in
the image.The main work of this paper was:1)Proposed the definition of parallel operator according to the distance information between two
points.2)Used the parallel operator to detect the parallel lines and polygons consisting of parallel structure in the image,which provided a new
idea for related research.3)Gave an effective method to extract valid pixels which made the algorithm more robust to noise and reduced the
computational load.The proposed algorithm could detect parallel structures accurately in the image and was universal in practical applications.
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Fig.3 Determine valid pixels
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