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Aerial Infrared Target Detection Based on Attention and Quantization Awareness
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China)
*(School of Electronic and Information Engineering, Wuxi University, Wuxi 214105, China)

Abstract: Aiming at the problems of low contrast, poor recognition accuracy, and difficult detection of infrared targets in
aerial scenes, this study proposes an aerial infrared target detection algorithm based on attention and quantization
awareness. Firstly, the DC-ELAN module is innovatively constructed by using DCNv2 to replace the 3%3 convolution in
the ELAN module, which effectively improves the ability of the model to capture local and global features, and then
strengthens the feature representation ability of the network. Secondly, by cleverly integrating the SE attention mechanism
into the SPPCSPC module and the ELAN module, the SE-SPPCSPC module and the SE-ELAN module are designed,
which helps to enhance the spatial self-attention of the feature map, and the model can better focus on target areas. In
addition, the QARepV GG module is introduced to improve the quantization awareness of the model and enhance its
robustness to quantization errors. Finally, the DyHead module is introduced, which can dynamically adjust the detection
head according to different input images, improve the detection ability of the model to targets of different sizes and

shapes, and further improve the accuracy and robustness of infrared target detection. Experimental results show that
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compared with the original model, the improved YOLOv7-tiny model has 3.4% and 4.8% increases in mAP@0.5 and

mAP@0.5:0.95 values without increasing the amount of calculation, which significantly improves model detection

accuracy.

Key words: infrared target detection; deformable convolution; attention mechanism; quantization-aware training; target

detection head
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# 5 QARepVGG 5 RepVGG X} Hb it

Model mAP@0.5 (%) mAP@0.5:0.95 (%) GFLOPs
Baseline 85.0 50.1 13.2
+RepVGG 85.7 51.0 14.3
+QARepVGG 85.9 51.4 14.3

Model mAP@0.5 (%) mAP@0.5:0.95 (%) GFLOPs
Baseline 85.0 50.1 13.2
+CBAM 85.2 50.2 13.3

+BiFormer 83.8 48.4 39.2

+CA 85.3 49.9 13.5

+ECA 84.7 50.4 13.2
+EMA 85.4 50.8 13.5
+ACMix 85.1 49.8 14.4
+SimAM 84.9 50.3 13.2

+SE 85.6 50.5 13.2

% 5 i LA H, M\ QARepVGG F1 RepVGG
BB 5 A ], 12 QARepVGG I mAP@0.5 1E 12
FHHE %, £ QARepVGG L iE T T &L A
REA AL EE bR 22, B AR 4 B TH R,
HAELLA H AR IIAE 55 h R ILE A, T RepVGG B &
G, ABLE AL BT THIA W QARepVGG FE 4.
2.4.4 DyHead Kl Sk ANF0 bS58

N T B LIS AE DyHead A HES 4 AT LA E]
B P PEREAS I, A SIS A AR T HER 1. 2, 4.
6+ 8 YIZMEHIIPERE R B, 0 KON IEHERLAY sag ok 3
Wk 6 fizs.
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TR I, o 55 B BEAR, mAP@O0.5 15 X145 P ik
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FEAS, (A4 BCE 205 B 5 BBk, 1X 2eyd: & L 58
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IV, BAR T H BRI, (2 mAP@O.5 {3
A b, RUEATREA B THE A SCHHE B 5%
RS, AL EUE T AN Bt BRI A
BAHLEI 5IN BEARBG I 7 AR () SR 2, {HL[R] B 4
IR T 2 0 E BRI AR, BN SE

No. mAP@0.5 (%) mAP@0.5:0.95 (%) GFLOPs
0 85.0 50.1 132
1 86.2 51.9 12.6
2 87.2 532 132
4 87.6 54.1 14.3
6 87.3 54.3 15.5
8 87.8 54.8 16.7

B 6 \TLAEH, MHETHES 1 Ik, 2 A6 X,
DyHead S 4 kI, mAP@0.5 {2 TH e N 8.3 R
e 8 KIS mAP@O.5 fE AT AT Frsg n, BT 5 8 i) 2 2%
AT TR R b, DR, APEEAN b RIAS DU RS
B K44 % 8 k%, DyHead HES 4 B ARZE—ADER
L, RS BE A R R TS D4 e
2.5 1REUSTELSEIE

N ATH I UE AR S YOLOV7-tiny A28 7R AN
[ A 20 o () A A, FE AR A ) SEER R R A S 4 B T,
# 5 RetinaNet. YOLOv3. YOLOv4s. YOLOvSs.
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YOLOv6s. YOLOv7-tiny PA & YOLOvS8s B 47 T
W LSRG, SEIG 45 AN 7 FioR.

X7 KRR E SR (%)
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RetinaNet 82.3 49.1
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HRAEZE 7 HHIIVELIECRE X L, A SCudk R YOLOVT-
tiny tAYE mAP@0.5 845 b sl PERRTS LN 2. 78
FFE R SZI AR MBS HEE T, 2B T EE
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— 2 VR R SR T AN 78 3 BRIk 1A SRR AR e SR
(A 2k, B 52 0 O R R R AE 2140 B AR S5 A
MAEREE LR
2.6 HRELSEIG

N T IR FUAS S A5 A 5O ) R, A [E] R
FEHCHE £ ERar U 205 SR 0 i S B R AT VA, e 2 R
mk 8 frr.

K8 IHESLR
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- — — — 85.0 50.1 13.2
NG — — — 85.9 50.9 10.9
— A — — 85.6 50.5 13.2
- — N — 85.9 51.4 14.3
- — — v 87.6 54.1 14.3
N — N — 86.5 522 12.0
A — — v 87.8 54.4 12.1
A — N v 88.1 54.7 13.1
v v N v 88.4 54.9 13.1
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DCNv2. SE. QARepVGG fl DyHead iX 4 A& H[A]
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