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Cross-modal Data Integration:
Digital Twins for Bridge Maintenance

Description and Challenge

The efficient management and maintenance of
infrastructure systems rely on the availability of accurate
and up-to-date information. In recent years, there has
been a growing trend toward the concept of “Digital
Twins,” yet industrial adoption remains a significant
challenge. To enable decision-makers to effectively
utilize advanced digital tools and Al, it is essential to
aggregate information from various sources to harness
its full potential. Swisslnspect, a startup based in
Switzerland, addresses the inspection of existing bridge
infrastructure through an innovative solution employing

UAV (drone) ﬂ|ghtS, photogrammetric reconstruction, Figure 1: Reconstructed textured mesh model with highlighted dam-
ages (adapted from https://swissinspect.io/)

and Al-driven structural integrity analysis. While this
approach generates value through high-resolution drone imagery, aligning and unifying data from multiple sources remains
a hurdle. This project aims to bridge that gap by integrating intermediate data artifacts—such as 3D mesh reconstructions
and Al damage reports—with a structural model representation of the asset. The resulting cross-modal integration will allow
users to visualize and access relevant information through a seamless, user-friendly frontend.

Task

o Data Exploration: Familiarize yourself with the available data representations and formats

e BIM Development: Create a simplified BIM model of a bridge to complete the missing data modality

e Alignment: Develop a method for automated spatial registration to sync data across different modalities.

® Interactive Visualization: Build a web-based viewer to make the aggregated data in this “Digital Twin” accessi-
ble and interactive for users.
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