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PDE-based deghosting algorithm for correction of nonuniformity
in infrared focal plane array
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(National Laboratory for Multi-spectral Information Processing Technology, Institute for Pattern Recognition
and Artificial Intelligence, Huazhong University of Science and Technology, Wuhan 430074 ,China)

Abstract: Generally, most of adaptive nonuniformity correction algorithms have the ghosting artifact problem. In this pa-
per, the cause of ghosting artifacts in Neural Network nonuniformity correction ( NN-NUC) algorithm for infrared focal plane
array (IRFPA) was studied. Based on the analysis, a novel algorithm for eliminating the ghosting artifact was proposed,
which replaces the linear spatial average filter in the NN-NUC algorithm with the partial differential equation (PDE) -based
nonlinear filter to estimate the desired image. The comparison experiment using real IRFPA infrared image shows that the

proposed algorithm can effectively remove the ghosting artifact. Compared with several deghosting algorithms, the proposed

algorithm converges much faster.
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Fig.1 The estimations of (a) the offset coefficients, and (b)
the error signal of the edge pixel (54,55) using the NN-NUC al-
gorithm
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Fig.2 Frame 500 in the sequence: (a)the original image,
and (b)the corrected image using the NN-NUC algorithm
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Fig.3 Block diagram of the novel PDE-based NUC algorithm
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Fig.4 (a) the gray intensities of pixel (54,55) and its 3 x3
surrounding pixels at frame no. 500 (b)the intensity differences
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Fig.7 The diffusion constant A in the proposed algorithm
(a)the variations of diffusion function when A changes, (b)
the corrected result of Fig.2(a) with A =150
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Fig.9 The corrected results comparison between several reported algorithms and the proposed using Frame 642 in the second
sequence ( a)the original image( Uy =33.7% ) , (b) after the NN-NUC correction (U, =32.29% ) ,(c) after ALR correc-
tion (Up =32.22% ) ,(d) after Gated-ALR (U, =31.93% ) , () after ED-NN-NUC correction (U, =29.31% ) , (f) after
TS-NUC correction (U, =33.06% ) , (g) after PDE-based NUC correction (U, =28.03% )
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