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Weak feature target detection in infrared
sequence under remote imaging

LI Miao' ,HU Ming-yuan' ,FAN Jian-peng' , LIN Zai-ping' , GAO Jin-yan’ , AN Wei'
(1. College of Electronic Science and Technology ,National University of Defense Technology, Changsha 410073, China;
2. Institute of Spacecraft System Engineering, China Academy of Space Technology, Beijing 100094 , China)

Abstract : Infrared targets have no texture featurein the case of remote imaging,and are susceptible to noise and clut-
ter. It is difficult to detect such weak feature targets. An attention based full convolutional neural network is proposed,
and the multiscale-target detection is regarded as a pixel-wise image segmentation problem to adapt small target ex-
traction in complex backgrounds. The time domain saliency map is constructed ,and the images generated by different
cameras can be projected into the same representational space. It can improve the generalization ability of the network
model. The attentional mechanism is used to learn bimodal and multi-level information,and to adaptively enhance the
learning ability around targets. The performance comparison under different conditions is implemented based on real
data and simulation data. The experimental results show that the proposed method can effectively improve detection
performance for multiscale and weak feaure targets. Meanwhile , the neural network has quicker convergent rate.
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Fig. 1 Remote infrared detection system
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Fig.2 Example for weak feature target and shaped object
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Fig. 3 The overall architecture of the proposed algorithm
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Fig. 4 The flow chart of time domain saliency image
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Fig. 5 The time domain saliency composition
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Fig. 6 The architecture of full convolutional neural

network with attention mechanism
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Fig. 7 The unmanned aerial vehicle in infrared image
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Tab. 1 Proportion of targets with different

sizes in real data
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Fig. 8 The smallest target and the biggest target
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Tab. 2 The test result of different methods
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