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Abstract

The illegal intrusion of drones poses a significant threat to daily life and societal security. Existing methods that rely on microwave
radar and machine learning are not effective in detecting low, slow, and small drone targets. For this reason, this paper proposes a
deep learning-based anti-drone visual detection method. The DETR model is employed to identify high-altitude multi-scene drone
targets. Specifically, a deformable attention module is introduced into the DETR model to enhance the detection accuracy of small
target drones. To reduce the model's parameter count while maintaining detection accuracy and fulfilling the real-time requirements
for unmanned aerial vehicles, the ShuffleNet V2 model is utilized to optimize the DETR backbone network. Furthermore, a mixed
attention mechanism is incorporated. Experimental results demonstrate that the improved model achieves an average accuracy
increase of 2.4% compared to the original DETR model (mAP@0.5), with a 5.9% enhancement in small target detection accuracy.
The lightweight improvements made to the model backbone network reduce the parameter count from 66.5Mb to 43.8Mb, resulting
in improved detection speed and meeting the real-time and deployment requirements of the drone detection model.
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BT, 0702 0 TR FE 25 ) B s e AU e I D7 vEE4T T 0H9E, 4N 2019 4F, Mrunalini 58 A,

FIFH%EET ResNet-101 ) SSD A AE W A MU AN TG AALIOL. 2020 4, Garcia 55 AEH] T2 T ResNet-
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CA_DE_Res50 722 372 58.1 64.1 64.9 21
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SEIGEE IR, SINTIR R IALH B E YRS (mAP@O.5) $-TF T 2.9%, /N HAAIlRs fE 32Tt
6.7%, P WA AZ TR /) DETR B8/ B ARAa RS FE SR - SO B2 . {81 H ShuffleNet V2 /24 DETR = %%
Je, TEANLE PRI R, (BRI N TR S 40, JF HARE THAGHEREE, BHiEA& RIEANHE
T R0 SEZ B A A DU RD 3508 () S 3 o A DM TR B B UL B R4S E N DETR EFM% )5, (%
BTG AR FEAR B, RAPRHMEEFIIRE (mAP@O.5) 2T+ T 2.4%, /N HARK RS 5 18+
5.9%, BAZEEM 66.5Mb [FF] 43.8Mb, Xf T I AN ISR FEF, 3652 7 o AUk IIAR Y (1) 52 i
5B K.

4 ZEip

BEE T AN SR,  “RB7 P FraelR BN E, PR T AN S B
HEE N, HATRES ) INEER U R . A0 3285 5407 (NLP, Natural Language Processing)
AN YR S B Transformer S T IC AN, XF2ET DETR i B ARkl 5023047 1 ot It 274
AT SIANFAR TS B, S mnt /N BAs o AU 2. R 3 TR &2 UMLK ShuffleNet
V2 RN DETR W28 AT 42 A Bttt o e A A 2R3 2 S o A AL e A PR A0 Sz IR P AR P 7 FH 37 35 75 5K
FEARR AR, A UAEFE 2 Pl Bas il & S0k, @i 5 HoAth S B AWIAR IR 56, SRB 4 R A s o A LA
b

-5-
www.ivypub.org/cst


https://baike.baidu.com/item/%E8%87%AA%E7%84%B6%E8%AF%AD%E8%A8%80%E5%A4%84%E7%90%86/365730?fromModule=lemma_inlink

[10]

[11]

[12]

[13]

[14]

[15]

B2 3Rk

Fan Z, Gao X, Jin Y, et al. Research on Route Planning of Group UAV Cooperation for Deception Jamming to Radar Network[C]//
IEEE Information Technology, Networking, Electronic and Automation Control Conference. IEEE, 2020.

Jiang C, Fang Y, Zhao P, et al. Intelligent UAV Identity Authentication and Safety Supervision based on Behavior Modeling and
Prediction[J]. IEEE Transactions on Industrial Informatics, 2020, PP (99):1-1.

Viola P, Jones M J. Robust real-time face detection[J]. International journal of computer vision, 2004, 57: 137-154.

Dalal N, Triggs B. Histograms of oriented gradients for human detection[C]//2005 IEEE computer society conference on computer
vision and pattern recognition (CVPR'05). Ieee, 2005, 1: 886-893

Felzenszwalb P F, Girshick R B, McAllester D, et al. Object detection with discriminatively trained part-based models[J]. IEEE
transactions on pattern analysis and machine intelligence, 2009, 32(9): 1627-1645.

Nalamati M, Kapoor A, Saqib M, et al. Drone detection in long-range surveillance videos[C]//2019 16th IEEE International
Conference on Advanced Video and Signal Based Surveillance (AVSS). IEEE, 2019: 1-6.

Garcia A J, Lee ] M, Kim D S. Anti-drone system: A visual-based drone detection using neural networks[C]//2020 International
Conference on Information and Communication Technology Convergence (ICTC). IEEE, 2020: 559-561.

XunDTW, LimY L, Srigrarom S. Drone detection using YOLOvV3 with transfer learning on NVIDIA Jetson TX2[C]//2021 Second
International Symposium on Instrumentation, Control, Artificial Intelligence, and Robotics (ICA-SYMP). IEEE, 2021: 1-6.

RE, TR, B B R A LR RN MR AL AR S H AR e I B (0] 7 R OR A S 4R (A AR, 2023,53(03):891-
901.DOI:10.13229/j.cnki.jdxbgxb.20221288.

Carion N, Massa F, Synnaeve G, et al. End-to-end object detection with transformers[C]//European conference on computer vision.
Cham: Springer International Publishing, 2020: 213-229.

Zhu X. Su W, Lu L, et al. Deformable detr: Deformable transformers for end-to-end object detection[J]. arXiv
preprintarXiv:2010.04159.2020

Lin TY, Dollar P, Girshick R, et al. Feature pyramid networks for object detection|C]//Proceedings of the IEEE conference on
computer vision and pattern recognition. 2017: 2117-2125.

Ma N, Zhang X, Zheng H T, et al. Shufflenet v2: Practical guidelines for efficient cnn architecture design[C]//Proceedings of the
European conference on computer vision (ECCV). 2018: 116-131.

Woo S, Park J, Lee J Y, et al. Cbam: Convolutional block attention module[ C]//Proceedings of the European conference on computer
vision (ECCV). 2018: 3-19.

Zhao J, Zhang J, Li D, et al. Vision-based anti-uav detection and tracking[J]. IEEE Transactions on Intelligent Transportation

Systems, 2022, 23(12): 25323-25334.

-6-
www.ivypub.org/cst



	Research on Anti-UAV Visual Detection Method Based on Deep Learning

