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Efficient infrared image background prediction with Jetson TK1

Wu Xin, Zhang Jianqgi, Yang Chen
(School of Physics and Optoelectronic Engineering, Xidian University, Xi’an 710071, China)

Abstract: For infrared small target detection and tracking, it requires very high efficiency of both
hardware and algorithm. Since the classic background prediction algorithm is a serial one, which is very
time consuming. Considering that common GPUs(Graphic Processing Units) are big in size and too power
consuming to be integrated into an infrared device, the implement background prediction algorithm was
proposed with separable convolution template method on the embedded GPU platform, named NVIDIA
Jetson TK1. Taking advantage of CUDA (Compute Unified Device Architecture) programming language to
execute background prediction algorithm in parallel, an operable and high performance result on board
was achieved, which gained a 15x speedup comparing to the serial way with a CPU.
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Fig.3 Pseudo code of row convolution in kernel function
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Fig.4 Experimental results for comparison
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Fig.5 Performance of ARM serial and Tegra K1 parallel execution
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