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● Many geospatial applications require vectorized 2D building 
outlines e.g. for:
○ Urban planning, change detection, real estate analytics, disaster 

response, 3D building modelling, …

● Building outlines are commonly extracted from satellite or 
aerial images using computer vision and machine learning 
techniques

2

Introduction – Building outline vectorization
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● Over the past decade, more and more countries started to provide aerial 
LiDAR point clouds as open data, e.g.:
○ high density 

■ typically >10 pts/m2

○ high accuracy 

■ 5–10 cm altimetric

■ 10–20 cm planimetric

○ low temporal sampling 

■ every ~5 yrs new acquisition
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Motivation

Dataset Country

LiDAR HD France

AHN Netherlands

USGS 3DEP United States

swissSURFACE3D Switzerland

Environment Agency 
LiDAR

United Kingdom 
(England)

… …



● Can we predict building outlines from aerial LiDAR point clouds?
○ machine learning can probably do it, but…
○ state-of-the-art machine learning models require large and diverse training data

■ i.e. vectorized building outlines + corresponding LiDAR point clouds
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Problem statement
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Related datasets

…
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● Data from 3 countries
● over 200 km² per country split in 

train/val/test sets
● Spatially aligned LiDAR and image tiles
● Building vector annotations in standard 

MS-COCO format
● Ready to use for deep learning models

The P3 dataset



● Radiometrically diverse images 
● LiDAR point clouds with varying density
● Vectorized building polygons with complex geometries
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USA New Zealand Switzerland

The P3 dataset — Diverse



● Orthogonal projections of building perimeter onto the ground
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Image LiDAR

The P3 dataset — Accurate
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● No interior building separation

The P3 dataset — Limitations

With separation Without separation
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Building polygon prediction

● Train state-of-the-art neural network architectures on the P3 dataset
○ Frame Field Learning (Girard et al., 2021)

○ HiSup (Xu et al., 2023)

○ Pix2Poly (Adimoolametal et al. 2025)

● Evaluate and compare building polygons predicted from
○ Images only

○ LiDAR point clouds only

○ Both modalities combined
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Building polygon prediction (Encoder)
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Building polygon prediction (Decoder)
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Building polygon prediction (Modality comparison)

Prediction Image Prediction Image Prediction Fusion
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Building polygon prediction (Modality comparison)

Prediction Image Prediction Image Prediction Fusion
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Building polygon prediction (Robustness)

USA New Zealand Switzerland

● LiDAR data helps the model to become more robust to varying radiometry 
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Building polygon prediction (LiDAR density)

● Even low density LiDAR allows to recover most building outlines
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● LiDAR data leads to better building polygon predictions compared to images
● Image and LiDAR data combined leads to the best predictions 

Conclusion
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● The dataset, code and pretrained models are available on github and 
huggingface
○ https://huggingface.co/datasets/rsi/PixelsPointsPolygons

○ https://github.com/raphaelsulzer/PixelsPointsPolygons

Try it yourself

https://huggingface.co/datasets/rsi/PixelsPointsPolygons
https://github.com/raphaelsulzer/PixelsPointsPolygons
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3D version of the dataset (with LOD2 building models) 
coming soon…


