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Improved prohibited item detection in double-view X-ray
images combined with YOLOv11

WU Hai-bin, LIU Wen-bai, YUAN Peng-fei, WANG Ai-li*
(Heilongjiang Province Key Laboratory of Laser Spectroscopy Technology and Application,
Harbin University of Science and Technology, Harbin 150080, China)
* Corresponding author, E-mail: aili925@hrbust.edu.cn

Abstract: To address the issues of insufficient adaptability in cross-view feature fusion and inadequate utiliz-
ation of complementary information in existing dual-view X-ray security inspection image prohibited item
detection methods, this paper proposes an improved dual-view fusion detection method combined with
YOLOv11 (Dual View Fusion combined with YOLOv11, DVF-YOLOvV11). The proposed method employs a
parameter-shared dual-branch YOLOv11 backbone network to extract multi-scale features from the overlook-
view and side-view images, respectively. A Cross-View Attention Fusion (CVAF) module is designed to ad-
aptively enhance dual-view features through a cascaded mechanism of channel attention and spatial attention.
An adaptive weight prediction network is introduced to dynamically adjust the fusion weights of each view,

and is combined with channel compression convolution to form a dual-path fusion strategy. A joint loss func-
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tion composed of feature preservation loss, complementarity loss, and weight balance loss is further de-

signed to guide the fusion learning process. On the DvXray dataset, the proposed method achieves an mAP50

0f 94.02% and an mAP50-95 of 79.41%, improving by 2.99% and 5.29%, respectively, over the single over-

look-view baseline. Experimental results demonstrate that the proposed method improves the accuracy and

robustness of prohibited item detection in dual-view X-ray security inspection images.

Key words: X-ray security inspection; YOLOv11; dual-view fusion; adaptive weight fusion
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Tab.2 Comparison of detection performance under different models

YOLOVI3P ¥F DvXray 50 4% 4 [ A9 46 I % fig

X

R A P(%) R(%) Fi(%) mAP50(%) mAP50-95(%) Params(M) GFLOPs FPS
oL 92.03 83.52 87.56 89.63 72.48 3.01 8.1 98.3

YOLOVS SD 84.31 74.21 78.93 79.28 56.83 3.01 8.1 98.9
Dual 94.27 86.58 90.27 92.41 77.03 475 17.0 452

oL 91.42 82.76 86.87 88.91 71.58 2.27 6.5 75.8
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Dual 93.71 85.86 89.61 91.92 76.04 4.01 13.8 35.6

oL 92.82 84.23 88.32 90.53 73.51 2.51 58 73.8
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oL 90.73 82.13 86.22 88.17 70.68 2.45 6.2 77.1
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oL 93.28 84.51 88.69 91.03 74.12 2.58 6.3 107.3

YOLOv11 SD 85.47 75.62 80.27 80.81 59.07 2.58 6.3 108.1
Dual 95.91 88.32 91.93 94.02 79.41 432 13.4 49.6
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Tab.3 Performance comparison of different fusion

methods
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Tab.4 Results of the ablation experiments
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