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Abstract
Stable lane-level map matching is critical for autonomous driving systems. Map matching technology
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has always been an important connection between vehicle fusion positioning and high-precision
map semantic information. This paper proposes a real-time lane-level map matching method
based on the hidden Markov model, which matches the vehicle trajectory under the vehicle-road
fusion perception calculation with the lane-level road traffic map. When constructing the state
transition probability based on the lane-level map, this paper considers the lane and its topologi-
cal association, lane line type and lane change permission rules, and the positioning error mode,
and constructs the mathematical model of parameters such as launch and transition probability in
hidden Markov model. Experiments have proved that this model achieves high matching accuracy
at different levels of fusion perception positioning accuracy. Under the condition of actively add-
ing 1.5 m random error, the recall rate of 96.09% and the position deviation of 0.983 m are still
achieved.
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Figure 1. Framework of lane-scale map matching based on Hidden Markov Model
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Figure 2. Process of self-adapting calculation to extract observation state
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Figure 3. Connection between current lane set and in-depth lane set
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Table 1. Performance comparison of lane-scale map matching for data with different frequency and accuracy
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