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Locating algorithm of optical fiber spot center cased on FPGA

ZHANG Jing ,WU Youyu
(School of Information Engineering, Wuhan University of T=chnol gy, Wuhan 430070, China)

Abstract: In order to solve the problem of large amount of data, bign _umplexity and long time consuming in traditional
digital image processing algorithm, a method for center location of ~*ical 'ber spot was presented based on field-programmable
gate array ( FPGA). By using digital signal processing sys.e:a un! aevelopment tools ( DSP builder), image preprocessing
algorithm and edge detection algorithm were designed. Tho least . guare method was used to fit the boundary of light spot. The
parallel capability for data processing was enhanced ad tle processing speed was improved by means of pipeline design.
Theoretical analysis and experimental verification were cai.i=d out on Cyclone V platform. The image boundary and the central
coordinate data were obtained. The results show that under the condition that the absolute error of spot center location is less than

0. 1pixel, the computer speed can be improved by more than 21 times based on FPGA. The spot center can be located quickly
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and accurately on FPGA platform.
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Fig. 1  Spot image before and after filtering
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Fig.2 Spot image before and after edge detection with Sobel operator
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Fig.3 Structure diagram of decomposition module
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Table 1  Deviation between FPGA and PC
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