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Research on Sparse Vehicle Trajectory Reconstruction Based on License Plate

Recognition Data

LI Meng', WANG Yili?, DAI Jianguang'
(1. Changzhou Wujin Planning and Surveying Design Institute, Changzhou 213161, China;
2. Changzhou Wujin Planning and Management Service Center, Changzhou 213161, China)

Abstract: Aiming at the problems of sparse distribution of electrical police devices in some areas and the difficulty in reconstructing vehicle
trajectories, we proposed a sparse vehicle trajectory reconstruction algorithm based on license plate recognition data. After cleaning the license
plate recognition data, we extracted the vehicle travel chain from the license plate recognition data sorted by license plate and detection time.
Then, we used taxi GPS data to calibrate road speeds in different time periods. Based on the upper and lower limits of road speeds and the minimum
travel time threshold, the vehicle travel chain was divided into one or more ODs. Aiming to minimize travel time, we employed the K-shortest
path algorithm to generate a set of candidate vehicle trajectories, and used the Max-Min method to normalize indicators. Finally, taking the
multi-dimensional vector of candidate trajectory indicators as input and the path chosen by the driver as output, we constructed a vehicle trajectory
decision-making model based on a fully connected neural network, and reconstructed the missing trajectories. We used actual license plate
recognition data from a certain area of Wujin District, Changzhou City, Jiangsu Province to train and test this model. The results indicate that the
proposed algorithm achieves a composite accuracy of 75.0% in reconstructing sparse vehicle trajectories, which is 32.9 percentage points higher
than the shortest path method and 37.0 percentage points higher than the autoencoder model, verifying the accuracy and good generalization
ability of this algorithm.
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