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Temporal High-pass Filter Nonuniformity Correction Algorithm Based on
Non-local Means Filter for Infrared Focal Plane Array

ZHANG Shuang, ZHOU Hui-xin, NIU Xiao-xue, QIN Han-lin, QIAN Kun
(Institute of Technology Physics, Xidian University, Xi'an 710071, China)

Abstract: The nonuniformity correction algorithm with the temporal high-pass filter for infrared focal
plane array is a typical scene-based nonuniformity correction technique, but it has the ghosting artifacts
problem. Based on the basic principle of temporal high-pass filter algorithm, the superposition of the
whole image information will result in the elimination of stationary scene and the stay of a reversed image
which can be referred to as the ghosting artifacts on the current position of the moving scene. A new
scene-based nonuniformity correction technique based on the non-local means filter was proposed to
eliminate the ghosting artifacts in the temporal high-pass filter algorithm. In this algorithm, the original
input image was separated into two parts, which were the high spatial-frequency part and the low spatial-
frequency part. And then the output of the low-pass filter was estimated recursively only by using the
high spatial-frequency part of the image which contains most of the noise and nonuniformity. The
performance of this presented algorithm was tested with two infrared image sequences, and the
experimental results show that the algorithm can significantly reduce the ghosting artifacts in THF and
achieve a better nonuniformity correction effect.
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