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Facade Reconstruction
using CV and heuristics

Description

This project addresses the problem of automatically deriving simplified 3D building facades from a large, real-world dataset
of approximately 10,000 building facades in Berlin. Each building is provided with a georeferenced footprint polygon and
OpenStreetMap (OSM) metadata in GeoJSON format, as well as associated street-level facade imagery. The aim of the
project is to combine computer vision methods with heuristic modeling to extract relevant architectural attributes from facade
images, to validate these predictions against human-checked annotations, and to quantify how much manual labeling effort
is required to obtain reliable results. Based on the extracted attributes, students will reconstruct simplified 3D facade models
by extruding the building footprints and adding idealized facade elements (e.g., windows represented as simple rectangles).
The resulting models should be suitable for downstream applications such as view factor analysis, energy modeling, and
solar or comfort assessments.

A key aspect of the project is the design and implementation of an end-to-end processing pipeline that operates robustly
on large-scale, noisy real-world data. This includes handling incomplete or uninformative facade images, selecting and
integrating appropriate pre-trained computer vision models (e.g., OpenFacades framework), post-processing their outputs
using architectural heuristics, and transforming image-based predictions into structured geometric representations. Training
models from scratch is not required; instead, the emphasis is on model selection, adaptation, validation, and system
integration. The core software challenge is therefore not limited to image analysis alone, but lies in building a coherent
pipeline that generalizes across thousands of buildings, explicitly accounts for data quality and uncertainty, and produces
reproducible, interpretable 3D facade reconstructions.
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Task

Tasks description

1. Explore and preprocess the provided dataset, incl. footprints, OpenStreetMap metadata, and facade images.
Define a consistent set of facade attributes to extract (e.g., number of floors, number of windows per floor).
Design an annotation scheme and manually label a subset of facade images to create a ground-truth dataset.
Implement baseline and learning-based computer vision methods to predict facade attributes from images.
Analyze how prediction accuracy depends on the amount of manually labeled data.
Develop heuristic rules to reconstruct simplified 3D facades by extruding building footprints and placing windows
as rectangular elements.
7. Validate and visualize the reconstructed facades and document limitations and potential applications.
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