
KI Delta Learning is a project of the KI Familie. It was initiated and
developed by the VDA Leitinitiative autonomous and connected driving and
is funded by the Federal Ministry for Economic Affairs and Climate Action.

www.ki-deltalearning.de @KI_Familie KI Familie

Partners External partners

For more information contact: 
george.eskandar@iss.uni-stuttgart.de

Introduction
High-resolution sensors provide more details 
about the surroundings because they contain 
more vertical beams, but they come at a much 
higher cost, limiting their inclusion in 
autonomous vehicles. Upsampling lidar 
pointclouds is a promising approach to gain 
the benefits of high resolution while 
maintaining an affordable cost.

Motivation:
Lidar Pointlouds exhibit a hight-aware range 
distribution. 

Contributions:
• In this work, we present a strong empirical 

evaluation of previous works on the Kitti Raw 
dataset with unified metrics, which reveals 
the superiority of grid-based methods 
relative to point-based methods.

• We present a novel framework for lidar 
Upsampling.

• Evaluations on three standard datasets, Kitti
Raw, Kitti Object detection and Nuscenes, 
show the effectiveness and superior 
performance of HALS compared to the 
baselines.

Method:
• We propose a novel grid-based generator 

architecture that upsamples the pointcloud
at different receptive fields, so that it can 
adapt to the range distribution of the upper 
and lower parts of the range image. Each 
upsampling branch outputs a confidence 
map of its own prediction. 

• This can be considered as a Bayesian
network with different upsampling layers, 
where each one layer has a different 
receptive field. 

• Shallow upsampling layer focuses on the
upper part of the range image, deeper
upsampling layer upsamples the lower part. 

• We propose to use polar coordinates in the 
input and output range image. Moeover, we 
show the importance of adopting a surface 
normal loss besides the conventional L1-loss 
to preserve structural details.

Results
We outperform previous approaches in 2D and 
3D metrics. 
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Figure 1: Left: The proposed generators architecture. We upsample the pointcloud at two locations in the backbone, intentionally
chosen to have a local and a global receptive field. Both outputs are fused using confidence maps from each branch. Right:
The architecture of the DRB used in the backbone to provide flexible receptive fields.

Figure 1: We record the average range and standard deviation per 
beam (a beam corresponds to a row in the range image.) Beam 0 
represents the highest one from the ground. We note that the range 
distribution exhibits a height-dependent behaviour: faraway objects 
are mostly represented in the upper part of the range image.  


