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Building permits: Decrease in Building Permits or Delayed?
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Fig 1: Permits for new built apartements, Statistisches Bundesamt (Destatis), own calculations
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Building permits: Decrease in Building Permits or Delayed?

Reporting a key indicator:

To assess the success of new laws for
reducing the barrier of new housing, the
quality of reporting needs to be examined

~
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Projected demand for new housing will
continue to rise, with approximately 320,000
J housing units annually
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EO4ConStat - Earth Observation Data and Al for Construction Statistics
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Goal: Develop a methodology for quality assuring German construction statistics
Detect: wmu Date: Validate:
Construction sites ™ construction phase Location & Time
Images: Bezirksregierung Koln, Geobasis NRW / 20—Zo—de/2.0); Modified Copernicus Sentinel data 2025
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DETECT - Construction Sites on High-Resolution Aerial Imagery

Objective

Train a deep learning model to detect
construction sites in high-resolution aerial
imagery

Training data

Source: Digital Orthophotos (DOPs)
Resolution: 20x20 cm

Time range: 2018 - 2023

Test region: North Rhine-Westphalia

Labels: Polygons of Construction Sites
4000 Labels / ~ 450 DOPs
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Images: Bezirksregierung Koln, Geobasis NRW / 2023 (dl-zero-de/2.0)

Fig 3: Samples of Construction sites for different stages
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DETECT - Construction Sites on High-Resolution Aerial Imagery

Model

Model: SAMLoRAY

Method: Binary Segmentation

1) Zhang, K. & Liu, D. (2023). Customized segment anything model for medical
image segmentation. https://doi.org/10.48550/arXiv.2304.13785

Evaluation

For counties:

Object-based

Precision
Recall
F1-Score

% Federal Agency for
Cartography and Geodesy
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Segmentations
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Fig 4: Detected construction sites across Disseldorf
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Images: Bezirksregierung Koln, Geobasis NRW / 2023 (dl-zero-de/2.0)
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DATE - Construction Phase

Objective

Date the construction start and dismount based
on characteristic breaks in the time series

Data

Source: Sentinel-2 time series
Resolution: 10x10 m

Time range: 2018 - 2023

Test region: North Rhine-Westphalia

Data: Centroids of Construction Sites
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Sentinel-2

Images: Bezirksregierung Koln, Geobasis NRW / 2023 (dl-
zero-de/2.0); Modified Copernicus Sentinel data 2025
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Fig 5: Example Sentinel-2 time series including channels and indices
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DATE - Construction Phase
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Evaluation

Method:
Breakpoint Detection

Data Selection:
11 representative
construction sites
(rural, urban)

Preprocessed:

Visually cleaned

FORCE Cloud mask

Median + 4 times the deviation

2023 (dl-zero-de/2.0)
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Fig 6: Development of representative construction site over six years separated by channels and indices

Earth Observation and Al for Construction Statistics 06.05.2026 | Page 8

% BKG

Wir geben Orientierung.



VALIDATE - Detected and Dated Construction Sites

Funded by
the European Union

Permissions (Statistics) vs. Inferences (Segmenation Model)
2018 - 2023

. Inference

Permissions

. True positives
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Motice: Permissions represent property units. Inferences reflect detected polygons
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Fig 7: Comparison between permissions over segmentations provided by the model, Statistisches Bundesamt (DESTATIS), own calculations
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Challenges & Opportunities in Construction Site Detection

Value of using a foundation model

The SAM backbone combined with LoRA, enables fine-tuning on our dataset even in
environments with limited computational power

Heterogeneity & Similarity Barriers

High intra-class heterogeneity of construction sites and significant spectral/morphological
overlap with similar land cover types (e.g., storage yards and industrial depots)

Images: Bezirksregierung Koln, Geobasis NRW /

2023 (dl-zero-de/2.0)

Spatiotemporal Constraints: Resolution Limits and Permit Lags

Precise event dating is complicated due to spatial resolution of Sentinel-2 and the temporal
misalignment between administrative building permits and actual physical onset

0.75

1 —
0.50 "
0.25 \ FAN

& W

2018 2020 2022 2024

R Eﬁ?f;gl;},%fy";,{jﬁeodesy ESA StatEO26, Frascati (Rome), Italy Earth Observation and Al for Construction Statistics 06.05.2026 | Page 10

% BKG

Wir geben Orientierung.



Conclusion and Future Work

The Way Forward
Our EO-based quality assessment approach retrieves independent construction site information to serve as indicators

Enhancing the Precision

For increase precision, additional datasets are integrated to filter out hard-to-distinguish objects, such as industrial
yards or existing buildings

Evaluation of representative nation-wide counties

Based on topography, population density, and out-of-sample temporal data, counties across Germany were selected
to evaluate generalizability

Pipeline for reporting

The detection approach has been adapted to segment orchards in high-resolution aerial imagery to complete orchard
datasets.
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Thank you for your kind attention!

Federal Agency for Cartographie and Geodesy

Frederik Stellmach
frederik.stellmach@bkg.bund.de
Phone +49 69 6333 — 3651

Carola Stolle
carola.stolle@bkg.bund.de
Phone +49 69 6333 — 443

Segmentierungen

190 True Positive
False Positive
False Negative

Federal Statistical Office of Germany (DESTATIS)

Stefan Irrgang
stefan.irrgang@destatis.de
Phone. +49 611 75-2975
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