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Overview

An effective online Camera-to-LiDAR 
distillation scheme that performs both 
feature-level and logit-level distillation.

An efficient framework LiDAR2Map with 
BEV feature pyramid decoder for 
semantic map construction.

Our method achieves the state-of-the-art 
performance on semantic map construction 
including map and vehicle segmentation.
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Motivation
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How to obtain accurate 
BEV semantic maps 

more effectively?

Traditional HD Map Construction (Global)

Online HD Map Construction (Local)

Li Q, Wang Y, Wang Y, et al. Hdmapnet: An online hd map construction and evaluation framework. ICRA 2022.
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Motivation

KITTI, CVPR2012 nuScenes, CVPR2020 

LiDAR-based methods are widely explored in 3D object detection 
while it is rarely investigated in semantic map construction.



LiDAR outputs the accurate 3D spatial 
information that can be used to project the 
captured features onto the BEV space.

Camera-based methods make full use of 
multi-view images with the enriched 
semantic information.

We intend to construct the semantic map 
from LiDAR point cloud effectively.
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Motivation



02 Method



Our Framework
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Design a BEV feature pyramid decoder can learn the robust 
BEV feature representations to boost the LiDAR-based model

Propose an effective online Camera-to-LiDAR distillation
scheme that performs both feature-level and logit-level distillation



BEV Feature Pyramid Decoder

LiDAR2Map: In Defense of LiDAR-Based Semantic Map Construction Using Online Camera Distillation

As the layer number increases, the corresponding BEV features can 
better capture the robust spatial features with accurate responses.



Online Camera-to-LiDAR Distillation
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The module consists of three components, including Position-
Guided Feature Fusion Module (PGF2M), Feature-level Distillation 
(FD) and Logit-level Distillation (LD).

( )BEV BEV
KL Fusion LiDAR =logit D P P‖

= +distill feature logit  

 We suggest the online distillation to make the LiDAR-based “Student” 
model learn from the Camera-LiDAR fusion model as a “Teacher”.



Position-Guided Feature Fusion Module
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Feature-level Distillation
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We employ the tree filter as the transform function to model the 
long-range dependencies of dense BEV features in each modality 
by minimal spanning tree.
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Performance  Comparison
—— Map Segmentation
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On the validation set of nuScenes with the 60m × 30m setting 
for map segmentation



Performance  Comparison
—— Vehicle Segmentation
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On the validation set of nuScenes with two commonly used settings 
for vehicle segmentation without masking invisible vehicles



Ablation Study
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Accuracy and speed performance with different 
layer number of BEV-FPD



Ablation Study
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The effectiveness of our online Camera-to-LiDAR 
distillation scheme

Comparison with different knowledge 
distillation strategies

Comparison with different camera number
during training
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Camera Data (Visualization Only)

LiDAR Data (Input) Pred. (Output) Ground Truth
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Thanks!
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