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Detection of Infrared Dim and Small Targets Based
on Soft Morphology and Multi - directional
Gradient Threshold Segmentation

XU Meiqgi"?, WANG Dejiang', LIU Ming', SONG Ce'
(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract: In single{frame infrared dim and small target detection, in view of the complex background of an
image and the diversity of target morphology, an algorithm is proposed, in which background suppression of the
image is carried out, then candidate points are extracted by threshold segmentation, and finally the residual
noise points are removed by energy concentration. In the preprocessing part, in view of the diffusion of small
targets and the dynamic distribution characteristics of the image plane, the morphology is improved and the
background is suppressed by using multi-directional filtering template. In the part of threshold segmentation, a
multi-directional gradient threshold segmentation method is proposed. The gradient values of eight directions
with different step sizes are calculated, and the number of gradients exceeding the threshold is counted to
screen out the target points. Experiments show that the proposed detection method can effectively solve the
problems of diffusion and multi-morphological characteristics of dim and small targets.
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