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Fig.5 Visualization results of different algorithms
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Table 3 Ablation test results on Sirst Aug and MDFA datasets

I F SirstAug MDFA

e DPC MSE DAF SAM Fl% mloU/% Fl% mloU/% GFLOPs Params/M FPS
1 x x x x 81.29 68.48 60.42 43.29 37.90 11.38 378.44
2 N x x x 82.64 70.42 60.93 4381 42.20 15.58 307.25
3 x N x x 82.19 69.77 62.50 45.46 38.98 11.42 60.40
4 x x J x 81.99 69.47 62.98 45.96 56.78 16.63 19534
5 x x x N 83.18 71.20 61.13 44.02 38.14 11.38 274.88
6 N N x x 84.03 72.45 63.07 46.05 43.28 15.62 38.98
7 x N N x 84.17 72.67 63.17 46.16 57.86 16.68 48.55
8 x N x N 83.75 72.04 62.70 45.66 39.22 11.42 53.24
9 J N x N 84.58 7327 63.43 46.45 43.52 15.62 36.31
10 N N N N 85.74 75.04 64.32 47.41 62.02 20.62 32.62
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Deep Fusion of Spiking and Convolutional Networks for Infrared Small Target
Detection

Li Lexiao, Ji Luping, Chen Shengjia, Zhu Sicheng, Guo Chaoxiang
University of Electronic Science and Technology of China, Chengdu 611731, China

Abstract: With the rapid development of UAV and other aerial vehicle technology, aircraft-mounted infrared small
target detection has become a crucial research field. However, traditional algorithms face significant challenges in
detection due to factors such as long target distances, small target sizes or partial occlusion. Therefore, developing
more precise target detection algorithms is of utmost importance. In response to these challenges, this paper
proposed a novel aircraft-mounted infrared small target detection model which integrated spiking and convolutional
technologies, namely spike-enhanced fusion feature network (SEFFN) model . Unlike previous infrared small target
detection algorithms based on deep learning, this model enhanced feature representation related to small targets
through a biomimetic spiking neural network structure, enabling more accurate extraction of small target regions.
Specifically, SEFFN comprises four key modules: dilated pyramid convolution (DPC), dual attention fusion (DAF),
multi-spike enhance (MSE), and supervised attention module (SAM). These modules work collectively to improve the
focus on the small target regions while retaining most of the features of small target without noise interference.
Experimental results on two datasets demonstrate that SEFFN outperforms existing model-driven and data-driven
algorithms, especially with its F-measure and mloU on Sirst Aug dataset achieving 85.74% and 75.04%, respectively.
This breakthrough validates the effectiveness and superiority of SEFFN in infrared small target detection task. SEFFN
is suitable for the aviation field and can be deployed on the edge devices of aircraft to improve the air platform's ability
to detect long-distance targets, enabling it to carry out remote monitoring missions, counter enemy threats, and
perform other related tasks.

Key Words: infrared small target; spiking neural network; object detection; deep learning; attention mechanism
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