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Algorithm of Railway Foreign Object Intrusion Detection Based on Improved YOLOVS
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Abstract; Due to the large coverage area of the monitoring scene,relatively small size of intruding
objects and frequent background interference, the present railway intrusion monitoring system has
low detection accuracy and cannot meet real-time detection requirements. Therefore,a railway for-
eign object detection algorithm based on improved YOLOVS is proposed. Firstly , referencing the de-
sign concept of partial convolution in FasterNet, the neck network adopts FasterC2f module instead
of the original C2f module to reduce the number of model parameters and computation, while im-
proving the feature fusion ability of the model. Secondly, the fast spatial pyramid pooling ( SPPF)
module is improved by introducing a large separable kernel attention( LSKA) mechanism and pro-
posing an SPPF_LSKA module structure to reduce the interference of complex backgrounds during
feature extraction and enhance the detection ability of small targets. Finally ,the WIoU loss function
is used instead of the original CIoU loss function to reduce the adverse gradient effects caused by
low-quality and small target samples. The experimental results show that the improved YOLOvV8
model has high mean average precision( mAP@ 0.5 )to 92.9% ,an improvement of 2. 09% , and
compared to the original YOLOv8 model, a reduction of 3. 28% in model weight size,and a de-

crease of 6. 17% in floating-point computation. It has achieved a good balance between detection
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accuracy and efficiency, which can meet practical detection needs.

Key words: deep learning ; object detection; YOLOVS ;railway foreign objects
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Fig.4 Improved SPPF_LSKA module structure
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SRS FasterC2f SPPF_LSKA WioU mAP@0. 5/% Params/10° FLOPs/10° Weights/MB
1 91.0 3.0 8.1 6.1
2 vV 9.1 2.6 7.4 4.7
3 Vv 92.6 3.2 8.3 6.4
4 vV 91.6 3.0 8.1 6.1
5 Y VvV 92.5 2.9 7.6 5.9
6 vV VvV Vv 92.9 2.9 7.6 5.9
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Table 3 YOLOv5n ablation experimental results

T TS FasterC2f SPPF_LSKA WIloU mAP@O0. 5/ % Params/10° FLOPs/10° Weights/MB
1 91.2 2.5 7.1 5.3
2 2 91.7 2.4 6.9 5.1
3 2 92.0 2.8 7.3 5.8
4 2 92.3 2.5 7.1 5.3
5 VvV Vv 91.8 2.7 7.1 5.6
6 v v v 92.1 2.7 7.1 5.6
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Fig.6 Foreign object detection in daytime scenes
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Fig.7 Foreign object detection in nighttime scenes
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Table 4 Results of comparison experimental

FiA! mAP@0. 5/% Params/10° FLOPs/10° FPS
YOLOvS5n 91.2 2.5 7.1 86.9
YOLOv6n 90. 4 4.2 11.8 85.4
YOLOV7-tiny 90. 8 6.0 13.1 88.5
YOLOv8n 91.0 3.0 8.1 97.1
HIC-YOLOV5 90.9 2.3 8.1 82.8
YOLO-Z 91.6 3.1 9.1 80. 6
ARSI 92.9 2.9 7.6 92.5
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