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Infrared UAYV Detection Based on Multi-Channel Interactive
Attention Mechanism and Edge Contour Enhancement
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(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: UAVs have a wide range of applications in agriculture, logistics, rescue and disaster relief because of their
compactness, lightness and flexibility. However, if they are used improperly or mismanaged, 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 plays an important role. In this regard, a multi-
channel interactive attention and edge contour enhancement (MCIAECE) method for infrared UAV detection is pro-
posed. Firstly, the shallow and deep features of the infrared image are extracted by constructing a multi-channel consist-
ing of a multi-channel interactive attention mechanism module and an edge contour enhancement module, after which
the attention mechanism enhances the target features while the edge contour enhancement obtains more detailed informa-
tion. Then the extracted features of each layer are fused and enhanced using the multilevel feature fusion module to ob-
tain the detection results. The experimental results show that better results can be achieved with multi-channel interac-
tive attention and edge contour enhancement on all three datasets. Among them, the best results are obtained on the
NUDT-SIRST infrared dataset, with the detection probability and intersection and concurrency ratio of 98. 83% and
85. 11% respectively compared with the baseline network, and the effect is significant in the edge contour restoration of
the target compared with other methods.
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Fig. 2 The structure of the MCIAECE network proposed in this paper
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Fig. 3 The structure of the MCIA module proposed in this paper
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Table 1 IoU, Pd, Fa values obtained by different methods on NUDT-SIRST dataset.

NUDT(Tr=50%)

NUAA(Tr=50%) IRSTD-1k(Tr=50% )

Model
Pd/ Fa/ IoU Pd/ Fa/ IoU Pd/ Fa/ IoU
Top—Hat [27] 78.41/166. 7/20. 72 79. 84/1012/7. 143 75.53/1346/8. 74

IP1[25] 74.49/41.23/17.76 85.55/11.47/25. 67 80. 75/16. 68/24. 98
RIPT [24] 91. 85/344. 3/29. 44 79.08/22.61/11. 05 77.47/28.41/14. 33
MPCM [23] 84.32/356. 8/27.28 83.27/17.74/12. 35 69.73/29.47/11. 68
PSTNN [26] 66. 13/44. 17/22. 40 77.95/29. 11/14. 85 22.40/74. 15/54.37
ACM [21] 95. 68/9. 34/68. 28 92.93/3.45/72. 46 90. 35/12. 42/60. 47
MTU-Net [22] 97.35/3. 89/83. 83 98.55/1.30/73. 12 91.52/1.71/63. 12

RDIAN [20] 97.98/8. 49/78. 23 98.23/1.45/69. 71 89. 06/1. 34/62. 21
ALC-Net [ 19] 96.51/9. 26/81. 43 92.18/37. 23/67. 84 84.36/62. 12/60. 25
MCIAECE-Net 98.83/2.09/85. 11 98.09/1.21/69. 89 91. 64/1.08/61. 16
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Fig. 6 Qualitative results of different detection methods. For better visualisation, the target area is enlarged in the lower left cor-

ner. Correctly detected targets, false alarm regions are shown with red and yellow circles, respectively.
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Fig. 7 Qualitative results obtained by the three modules MCIA, ECE and MLFF. For a better visualization, the target area is en-

larged in the lower right corner.
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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

*4 MCIASEMEFENNAILRER
Table 4 Comparison of MCIA with Other Attention

Mechanisms
Method P, F, ToU
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

wlo ECE  Xi-1 Xi Yi+l Pd Fa ToU
N N x N 98.51 2,31  79.08
N x N N 97.09  2.63  80.83
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