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Low power application specific SoC chip for uncooled infrared
image processing
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Abstract: Uncooled infrared imaging technology has a very broad application prospect. However, there are some ur-
gent problems to be solved, such as non-uniformity correction, image detail enhancement and stripe noise. This paper
proposes and designs a special SoC chip for image processing for uncooled infrared imaging. The chip integrates a
CPU, two DSP processors and a special accelerator for infrared image processing. A single chip can realize real-time im-
age processing such as non-uniformity correction, image filtering, histogram equalization, digital image detail enhance-
ment, stripe elimination and target detection and tracking. At the same time, research and development of uncooled
low-power infrared image processing algorithms for chip applications. The 65-nm CMOS process is used to realize the
special processing SoC chip for uncooled infrared images, and a small and low-power uncooled infrared imaging system
based on the uncooled infrared imaging chip and the image processing SoC chip is realized. The test results show that
the imaging system can realize functions such as clear uncooled infrared imaging, target detection and target tracking.
The power consumption of the system is less than 2 W, and the volume is reduced by 50% compared with the traditional
system. It meets the application requirements of systems with high requirements for volume, power consumption and
performance, and has high engineering application value and prospect.
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Architecture of infrared image processing SOC chip
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Fig. 2 Structure of image preprocessing module
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Fig. 3 Flow chart of nonuniformity correction algorithm
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Fig. 4 Structure of image enhancement module
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Fig.5 Verification of stripe elimination (a) Original image with stripe noise (b) Verification of line offset correction of regional

mean (c) Verification of frequency domain 2D median filtering (d) Verification of adaptive filtering of LMS
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Table 3 Comparison of quantitative evaluation indicators for Image enhancement algorithm in Figure 7
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Table 4 Design index of infrared image processing SOC chip
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