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Background and Data

EO4ConStat (Earth Observation Data and AI for Construction
Statistics) is a joint project between the Federal Agency for
Cartography and Geodesy (BKG), the Federal Statistical Office of
Germany (DESTATIS), and the German Aerospace Center (DLR).
It is funded by the European Union.

The aim of the project is to detect construction sites in high
resolution aerial images and date them using Sentinel-2 time
series. The collaboration was initiated to develop a method for
quality assuring the official construction statistics in Germany and
pinpointing areas of heterogeneous data quality.

A training dataset with images and labels of construction sites for
model fine-tuning was generated. Variations in construction
sites, such as size of the new building, stage of the construction
process, level of urbanity as well as in the recording date of the
DOP were kept in mind (see fig. 1). The labels were classified into
four classes (stage 0 – stage 3) according to the progress of
construction.
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Foundation Model

Preliminary Results and Next Steps

Why a Foundation Model?:

• Trained on large amount of data and already learnt representations
• Less training data needed
• Possibility of one or few-shot learning
• Better performance than task-specific models with limited data availability

Why LoRA?: 

• The SAM image encoder is frozen, and only LoRA layers are trained
• Training is faster and more efficient
• Feasible even in resource-constrained environments

Next Steps

Dataset Size

Post-Processing

Finalization:

Combine with
Statistics

Expand to four
classes

Minimize False
Positives

Binary to multi-class:Expand to multi-class segmentation:
Currently we are focusing on a binary segmentation.
Once we have determined the ideal hyperparameters for
the model, the next step is to segment into the four
different classes recorded in the label dataset. Further,
we are debating training the model to classify all the
false positives into a fifth class, which we could then
discard for the final results.

Figure 3: a) Preliminary segmentation results for an example DOP. Overall the labels (blue) are
matched well with the segmentation results (red). There are still some false positves, as can be seen
in b). These mostly include playgrounds, recycling or building yards or similar structures.

The boundaries of a construction site are not always clear. As
such, an exact match between our labels and the segmentation
result is not necessary. We are currently testing the impact of
different loss function combinations (e.g. with Focal Loss) on
the number of false positives (3b).

For this project we are using the Segment Anything Model (SAM) coupled with Low 
Rank Adaption (LoRA) for fine-tuning.

Digital Orthophotos (DOPs): 
• Spatial Resolution: 20x20 cm
• Years considered: 2018 - 2023
• Test region: Northrhine-Westphalia, 

Germany
• Different regions in test area 

updated roughly every 2 years

Figure 1: Example images of construction sites found in
DOPs over Northrhine-Westphalia, Germany. The sites
were sorted into four «stages» accordig to the progress of
construction. The figure illustrates the different
appearances of construction sites, even within the same
class (stage).

Labels: 
• Polygons around construction sites
• Include machinery, fencing etc.
• ~ 3500 labels created for ~450 DOPs

Some first results can be seen in figure 3a below. We are
currently working on improving a binary segmentation
(construction site/no construction site).

Performance 
Metric

Value

Precision 0.69

Recall 0.77

F1 Score 0.71

IoU 0.57

Figure 2: Model architecture of SAMLoRA. Adapted from p.5 in Zhang, Kaidong, and Dong Liu 2023. "Customized segment
anything model for medical image segmentation." arXiv:2304.13785.

a)

b) Finalization:
Before delivering the final construction sites, some post-
processing of the segmentation results will be necessary.
In detail, we are aiming to eliminate small patches with
an area filter and fill holes. Our project partners at
DESTATIS are already testing how well the labels fit with
the statistics and are optimistic, that our results will be
useful for quality control.

Variations in dataset size:

Back-
propagation

(Epochs)

Data 
Augmentation

few-shot learning were
unsuccessful due to
the complexity of the
data. We evaluated
training dataset sizes
to determine model
improvement
saturation.

Even though we use a foundation model, one-shot and


