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Sensor fusion target detection based on multi-task learning
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[ Abstract] In this paper, aiming at multi—sensor fusion target detection, a millimeter wave and camera target—level data fusion
algorithm based on neural network multi—task learning is proposed. Using the strong correlation between tasks, the multi—task
learning model with hard sharing mechanism is used to complete the prediction and classification tasks, which improves the accuracy
of the camera’s range detection and the radar’s accuracy of the target category and lateral position detection, so that the attribute
value is more precise. The network model uses batch normalization and residual network and weights the loss functions of the two
tasks at the same time. The data when a certain sensor fails is added to the training set to make the model accurately obtain the
position, size and category of the target so as to improve the performance and generalization ability of each task and the stability and
accuracy of intelligent vehicle perception. After experimental verification, the classification accuracy of the algorithm proposed in
this paper is beyond 93%.
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Fig. 1 Flow chart of sensor fusion in this article
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Fig. 2 The sensor detection
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Fig. 3 Structure diagram of multi—task learning model
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Fig. 4 Residual structure diagram
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Fig. 5 Comparison of models before and after processing
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Tab. 1 Evaluation metrics of regression task

Hirgtt  HmfE g Vi K
IR 0.595 4 0.473 99 0.523 380 0.168 2
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Tab. 2 Evaluation metrics for classification tasks

251 TN/ % B/ %
R 98.87 96.67
B 99.21 99.68
FEFEAE 89.65 93.28
BT 85.62 77.65
TN 95.37 88.76
RPN 99.05 97.55
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