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Fast template matching for laser cutting based on niche genetic algorithm

CHEN Xunlin, YANG Yujun
(School of Electromechanic Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: In order to solve the problem that the real-time performance of the laser cutting visual identity system was poor in
the recognition of large and multi-target images, and the recognition rate of targets with deflection angle was low or even zero,
niche genetic algorithm was used to study the large-surface multi-target matching recognition algorithm. Theoretical analysis and
experimental verification were carried out. The results show that, whether the target is rotating or not, the algorithm can reach
recognition rate of 100% . The computation time of the algorithm is 5 times ~ 10 times faster than that of the traditional algorithm.
The algorithm has good practicability in identifying multiple targets with rotation angle.
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Fig. 1  Original image and frequency domain diagram

a—orginal image b—frequency domain diagram
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Fig.2 Hough test chart

the rotation angel to be applied:—33.6901

Fig.3 Map after image correction
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rough matching process
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The pixel coordinates are coded as real numbers as
individuals and the population is initialized.
12
The gray correlation value (fitness) at that correspond
coordinate point of each individual is calculated.
¥
The individuals are arranged in descending order
according to their fitness.
¥
selecting, crossing and mutating selected individuals
based on niche genetic algorithm
¥
the euclidean distance D(x,, x,) between two
individuals is calculated

Is D(x,, x,) less than the set distance 1 ?

yes

compare their fitness and impose a penalty function
on individuals with small fitness
¥
The new fitness of each individual is calculated
and arranged in descend order.

Is the termination condition met ?

yes

obtaining an optimal matching position
coordinate coding

fine matching process
Fig.4  Algorithm flow of template matching
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Fig.5 Target recognition effect with rotation angle
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Table 1  Target identification data with rotation angle

identification rate/%

. . matching
matching algorithm without with lime/ms
rotation rotation
traditional gray sc.ale nn@allzed 100 0 74577
product correlation algorithm
normalized prod'u?l corr'elatlon al‘gorlthm 100 100 32618
based on bilinear interpolation
normalized product correlation algorithm 100 100 10352

based on niche genetic algorithm
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Fig. 6 Effect of target recognition without rotation angle

Table 2 Target identification data without rotation angle

identification rate/%

. . matching
matching algorithm without with lime/ms
rotation rotation
traditional gray sc'ale nurm'ahzed product 100 0 1786
correlation algorithm
normalized prod.uf?t COIT.elatmn al.gnrlthm 100 100 1022
based on bilinear interpolation
normalized product correlation algorithm 100 100 186

based on niche genetic algorithm
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