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Robust Decoding of Barcode Signals Acquired under Nonuniform Hlumination

FHE - EE
(Hana Lee * Jeongtae Kim)

Abstract - We present a novel joint barcode deblurring and nonuniform illumination compensation algorithm for barcode
signals whose number of modules is known. The proposed algorithm is based on a penalized least squares method using
a roughness penalty function for an illumination model and a double well penalty function for a barcode signal model. In
simulations, the proposed method shows an improved performance compared with a conventional method without
compensating nonuniform illumination effects. In addition, the proposed method converges quickly during optimization
(within 15 iterations), thereby showing strong possibility for real time decoding of barcode signals.

Key Words : Barcode, Deblurring, Illumination, Module, Regularization
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Table 1 Average ME under various kernels and SNR under
the nonuniform illumination whose central part is
brighter ( A=10, p=0.1)
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0.005 03075 0.2667 0.2653 06193 05377 05180

0.006 0.3102 0.2853 0.2663 0.6342 05389 0.5206

0.007 03144 02899 0.2773 0.7588 0.5589 0.5209

0.008 04125 03612 0.2827 1.1490 0.7042 0.5448

0.009 0.8443 0.6987 0.5238 15812 1.3451 0.8425
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Table 2 Average ME under various kernels and SNR under
the nonuniform illumination whose right part is
brighter ( A=10, p=0.1)
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