
Online Map Vectorization for Autonomous Driving:
A Rasterization Perspective



• Online HD map construction is essential to autonomous driving.

• There are two types of online HD map construction:

• Generally, vectorized maps offer parameterized representations of road environment, 
thus can be better utilized by downstream planning & control tasks. 
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• Map vectorization is an emerging topic in autonomous driving.

• Two primary challenges are noted:

1. How to precisely evaluate the performance of map vectorization?

2. How to learn precise map vectorization that meets the stringent 
requirements of autonomous driving?
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• How prior arts [1,2]  address the two challenges:

1.   How to precisely evaluate the performance of map vectorization?

 → Chamfer distance between two equidistant point sets.

2.   How to learn precise map vectorization that meets the stringent 
requirements of autonomous driving?

 → To represent predictions and ground truths as equidistant points, then 
perform L1 loss supervision between them.
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• Equidistant points fail to meet the high-precision requirement of autonomous driving, 
in terms of both learning and evaluation.   
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(1) Equidistant points often cause parameterization error, 
especially at sharp bends or complex details.

(2) L1 loss and Chamfer distance on equidistant points 
tend to ignore  fine-grained geometric details.

(3) Training with L1 loss on equidistant loss causes 
ambiguous supervision, as the intermediate points often 
lack clear visual clues. 



• We re-introduce a rasterization perspective into the topic of map 
vectorization. 

(1) A rasterization-based map vectorization evaluation metric, which 
exhibits increased sensitivity to minor deviations, providing more 
accurate and reasonable assessment of map vectorization performance.

(2) MapVR (Map Vectorization via Rasterization), which enables precise 
and geometric-aware supervision for map vectorization through 
differentiable rasterization. 

Our Contributions
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Similar to MS-COCO’s metric for instance segmentation, AP is calculated. 

Rasterization-Based Evaluation Metric
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Allowing certain levels of deviation



• Our rasterization-based metric has better sensitivity to minor deviations and 
provides more reasonable evaluation compared with Chamfer-Distance-based 
metric. 

Rasterization-Based Evaluation Metric
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Better sensitivity for
short lanes

Better sensitivity for 
horizontal deviation

Robust against 
vertical deviation

Better sensitivity for 
minor deviation



Motivation:   To combine the best of two worlds: (i) the simplicity of vectorized 
representation;  (ii) the fine-grained training supervision of map rasterization.

MapVR  (Map Vectorization via Rasterization)
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MapVR  (Map Vectorization via Rasterization)
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MapVR  (Map Vectorization via Rasterization)
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Additional Directional Regularization Loss



MapVR greatly improves the precision of map vectorization.

MapVR  (Map Vectorization via Rasterization)
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MapVR greatly improves the precision of map vectorization.

MapVR  (Map Vectorization via Rasterization)
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MapVR greatly improves the precision of map vectorization.

MapVR  (Map Vectorization via Rasterization)
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MapVR greatly improves the precision of map vectorization.

MapVR  (Map Vectorization via Rasterization)
15



Ablation Study

MapVR  (Map Vectorization via Rasterization)
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MapVR only adds slight extra training computational cost.

MapVR adds no inference cost. 

MapVR  (Map Vectorization via Rasterization)
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• Vectorized representation can benefit 
from a rasterization perspective in 
terms of evaluation and learning.

• We hope our work can serve as basis 
for map vectorization that suits the 
stringent requirement of autonomous 
driving!

Summary
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Thank you!
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We are committed to ensure the reproducibility of our algorithms through open-sourcing. 
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