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Infrared UAYV detection based on multi-channel interactive
attention mechanism and edge contour enhancement

NIE Su-Zhen', CAO Jie’, HAO Qun®, ZHUANG Xu-Ye"

(1. School of Mechanical Engineering, Shandong University of Technology, Zibo 255000, China;
2. School of Optics and Photonics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Unmanned Aerial Vehicles(UAVs) have a wide range of applications in agriculture, logistics, rescue and di-
saster relief because of their compactness, lightness and flexibility. However, if they are used improperly or misman-
aged, they may not only cause personal privacy leakage and property loss, but also pose a threat to public safety and
even military security. Therefore, real-time and accurate detection and warning of UAVs in the airspace play an impor-
tant role. In this regard, a multi-channel interactive attention mechanism and edge contour enhancement (MCIAECE)
method for infrared UAV detection is proposed. Firstly, the shallow and deep features of the infrared image are extract-
ed by a dual-channel consisting of a multi-channel interactive attention mechanism module and an edge contour enhance-
ment module, after which the attention mechanism enhances the target features while the edge contour enhancement ob-
tains more detailed information. Then the extracted features of each layer are fused and enhanced using the multilevel
feature fusion module to obtain the detection results. The experimental results show that better results can be achieved
with the MCIAECE method on all three datasets. Among them, the best results are obtained on the NUDT-SIRST infra-
red dataset, with the detection probability and intersection over union of 98. 83% and 85. 11% respectively, which in-
creased by 1. 95% and 6. 88% compared to the baseline network, and the effect is significant in the edge contour restora-
tion of the target compared with other methods.
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BT E S5 (Multi-Level Feature Fusion, MLFF)
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Table 2 Ablation Study of MCIA, ECEM and MLFF
on the NUDT-SIRST Dataset

Baseline MCIA  ECE  MLFF  Pd Fa ToU
J X X x 96.88  4.49  78.23
N N x X 96.93 3.3 81.77
N x N x 97.56  4.14  80.38
N x x N 98.20 2.88  80.04
N x J N 98.51 2.29  80.59
N N x J 97.56 2.65 83.27
N N N x 97.09 4.31  80.83
J N N N 98.83 2.09 85.11

R3 AREFEHMERELERER

Table 3 Performance comparison of different methods

Method Parameters/MB GFLOPS FPS
ACM 1.52 0.55 36. 14
ALC-Net 0.52 1.48 29.49
MTU-Net 12.75 6.22 110. 01
RDIAN 0.22 3.72 100
MCIAECE 3.88 3.68 47.96
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Table 4 Comparison of MCIA with other attention mech-

anisms
Method Pd Fa loU
w/o MCIA 98.51 2.29 80. 59
CBAM 98. 64 3.53 82.45
SE 98.23 4. 66 81. 14
DCFE-Net 98. 83 2.09 85.11
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Table 5 Performance comparison of MLFF

w/o ECE X_ X, Y Pd Fa ToU

i+1

J x N 98.51  2.31  79.08
J x N N 97.09 2.63  80.83
J N N 98.83  2.09  85.11

BNV TS5 FRAE R B S S8 a6 S
MCIA .ECE Fl MLFF 8 Hi 5 0 RR1E &, W] DA%
FILLUF LA B EA . IMCIA J5 , B8 )
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PRI AT LS b PR A H AR T AR B R85, DT BN

MLFF MCIAECE

17 MCIA .ECE MLFF = FE AT 1 E PESS R Oy 7 S ar S al #i Ak, H AR XA A o)
Fig. 7 Qualitative results obtained by the MCIA, ECE and MLFF modules ( for better visualization, the target area is enlarged in

the lower right corner)
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