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Study on the detection method of putting guide wire endin
vascular interventional surgery
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Science & Technology University, Beijing 100192, China; 2. Beijing Laboratory of Optical Fiber Sensing
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Abstract: The end detection of guide wire in interventional surgery plays a vital role in ensuring the accurate control and safety of
surgery. In this article, a method of end detection of guide wire based on the improved YOLOv4Tiny network is proposed for the clinical
demand of end detection of guide wire during surgery. The YOLOv4Tiny network architecture is utilized in the proposed method. By
optimizing the residual structure in the feature extraction network, and enhancing the attention mechanism and the hybrid expansion
convolution network, the small target feature extraction ability and detection accuracy are greatly improved. The receptive field is also
expanded, which ensures the image resolution without increasing the computation amount. To evaluate the effectiveness of the improved
algorithm, it is tested in the constructed dataset and the actual surgical dataset. According to the experimental results, the average
accuracy of the improved algorithm in the constructed dataset reaches 97. 6% , with the detection error of the guide wire end be less than
5% , and the average accuracy in the actual surgical dataset is 92. 8% . The improved algorithm is of great reference significance for the
end detection of interventional surgical guide wire, which has broad application prospects in fields related to biomedical robots.
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Table 1 Network architecture of feature extraction

HEB AL HiA {821 ZH
1 3x416x416 Conv [32,6,2,2]
1 32x208x208 Conv [64,3,2,1]
1 64x104x 104 ResBlock [64,3,1,1]
1 64x104x104 Conv [128,3,2,1]
3 128%52x52 ResBlock [128,3,1,1]
1 128x52x52 Conv [256,3,2,1]
3 256X26X26 ResBlock [256,3,1,1]
1 256X26X26 Conv [512,3,2,1]
1 512x13x13 Conv [512,3,2,1]

2) TR I WL 3 fin
M FLARNGR /N AR B R T SRR E
B ER D ME R EREKRL, —iK 2 448 pixel x

The improved YOLOv4Tiny architecture
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Fig.2 REC module diagram
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end in interventional surgery
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Fig.7 Recognition of checker corner point
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Fig. 11 Test results of actual surgical dataset
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Fig. 12 Simulate the detection results of the end of the

guide wire of the blood vessel trajectory
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