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Abstract

In this paper, we propose design of hardware based on a high speed digital signal processor (DSP) and a field
programmable gate array (FPGA) for real-time suppression of fixed pattern noise (FPN) using hardware neural networks
(HNN) in cooled infrared focal plane array (IRFPA) imaging system FPN appears a limited operation by temiperature in
observable images which applies to non-uniformity correction for infrared detector. These have very important problems
because it happen serious problem for other applications as well as degradation for image quality in our system. Signal
processing architecture for our system operates reference gain and offset values using three tables for low, normal, and
high temperatures. Proposed method creates virtual tables to separate for overlapping region in three offset tables. We also
choose an optimum term of temperature which controls weighted values of HNN using mean values of pixels in three
regions. This operates gain and offset tables for low, normal, and high temperatures from mean values of pixels and it
recursively don't have to do an offset compensation in operation of our system. Based on experimental results, proposed
method showed improved quality of image which suppressed FPN by change of temperature distribution from an
observational image in real-time system.

Keywords : InfraRed Focal Plane Array, Hardware Neural Networks, Digital Signal Processor, Non-uniformity
Correction, Fixed Pattern Noise
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