5541 4% 5 1) B Ot % Vol. 41 No. 1
2020 4F 1 H Journal of Applied Optics Jan. 2020

X E 455 :1002-2082 (2020) 01-0086-08

S FPGA 119 P61 {5005 25 % 1F 571 5

BT, X4, ERE, HRRK

(FLR K2 W05 5105 B TR, BEr Fi4E 710054)
#H B EMEAETEESRERNGFTAG T EBRRATHIE, AT RS T EHGERIED
SR M, AT 45 FPGA OB w EHE A k0, SEANEXR T FE e H LA L LF 0 L
ROM A SR P A, B4% T # @mk &, FEFPGA LA RGAF 2 AL TR THE Gt &, @&
S ERE AN SR R RIS a4t AR, A BAK T FPGA ¥ £ &+ A5/ F L ROM #
2EER, MATLABH A4 R 25, 5 E% K4 n o A IR 4.8, 16 0 4 48 &5 o & B A% 347 847
HHIE, FHBBRIZEREER, TALRBLIET Lk A2, ZARTHATLATFPGAWMA
Howr LA E
#4249, LB AL ; FPGA; B9 % £+ £ ; MATLAB
FE 9D FES:TNI11.73; TP391.41 NEkPRERD: A DOI: 10.5768/JA0202041.0102004

Image distortion correction algorithm based on FPGA

MAO Xinrong, LIU Kaiming, WANG Leyi, HAN Xiaobing
(College of Communication & Information Engineering, Xi’an University of
Science and Technology, Xi’an 710054, China)

Abstract: In machine vision, the collected images with distortion need to be corrected. In order to improve the
real-time performance of distorted images correction, aiming at the problem of complex on-line calculation of
reverse mapping coordinates and insufficient ROM capacity on chip when using FPGA(Field-Programmable
Gate Array) to realize the algorithm of image distortion correction, the compressed reverse mapping table was
reconstructed online by interpolation method on FPGA. The reverse mapping coordinates were obtained by
seeking the reconstructed reverse mapping table, which reduced the online computation of FPGA and the
capacity requirement of ROM on chip. The simulation results of MATLAB show that when the compressed
parameters are 4, 8 and 16, respectively,the distortion images can be corrected better and the image information
cannot be lost. The simulation results verify the effectiveness of algorithm, which can be used for image
distortion correction based on FPGA.
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Fig. 1 Bilinear interpolation
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Fig.2 Reverse mapping based on reverse mapping table
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Fig. 3 Implementation of image distortion correction

algorithms based on FPGA
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Fig. 4 Acquisition of inverse mapping coordinates (x;,y;)
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Fig. 6 Reconstruction of reverse mapping table by bilinear

interpolation
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Table 2 Correction of PSNR and SSIM of distorted image

using compressed reverse mapping table

n 4 8 16 32
PSNR/dB 61.866 5 582412 542305 11.5393
SSIM 0.999 8 0.999 5 0.999 0 0.599 9
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