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Infrared Small Target Detection Based on Image Filtering and Hough Transform

WANG Liebing, JIANG Xiongfei, SHI Chunguang, LI Huichong, MA Xiaolong
(PLA 66069 Troops, Luoyang 471023, China)

Abstract: To solve problems caused by infrared image sensors, such a slow signal to noise ratio,
background clutter interference and sensor noise, an infrared small target detection method based on
max-median filters and Hough transform is proposed. This proposed method predicts a candidate target
region using the method of Max-Median filtering with a single image frame. The candidate target region is
processed by a mean filter and the residual region is processed by a Min filter. Then, the weighted Hough
transform is used to detect targets with the accumulation of multiple image frames. Experimental results
demonstrate that this proposed algorithm can detect small targets with a signal to noise ratio of
approximately 1. The background movement does not have a significant impact on the effectiveness and

robustness of the proposed method.
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Fig.1 The implementation of the Max-Median filtering
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Fig.2 Background suppression of a single image. (a)The first
imageframe; (b) Background prediction; (c) Difference
between original image and background prediction; (d)
The white parts are candidate target region and the Black
parts are non-candidate region; (e)Background suppression
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Fig.3 Basic principle of Hough transform
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(a) The firstimage frame

(b) Result of Max-Median filtering
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(c)Superposed image  (d)FFT of target trajectory

(e) Superposed image along target trajectory (f) Detection result
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Fig.4 Detection results on Image Sequence 1 with small target
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(a) The first frame image

(b) Result of Max-Median filtering
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(c)Superposed image (d) FFT of target trajectory

Detection result.

(e)Superposed image along target trajectory (f)Detection result
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Fig.5 Detection results on Sequence 2 with small target
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(a) The first frame image
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(c) Superposed image (d) FFT of target trajectory

(e) Superposed image along target trajectory  (f) Detection result
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Fig.6 Detectionresults on Sequence 3 with small target
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