Alignment and Automated Measurement of
Smartphone-Reconstructed 3D Human Body Parts

Hadrien Bigo—Balland
MyFit Solutions, INRIA Paris
hadrien.bigo-balland@inria.fr

Current fitting processes for orthopedic equipment rely on hundreds of manual measurements, a time-
consuming and error-prone task: a significant portion of devices are returned due to dimensional mismatch.

This work introduces a fully digital, accurate, and reproducible measurement system based on 3D human
body meshes reconstructed via smartphone. In contrast to ’black-box’ deep learning approaches, we have devel-
oped methods grounded in differential geometry and spectral shape analysis. These algorithms are anatomically
meaningful, interpretable, and computationally efficient.

Validation on several hundred scans against ground truth (expert manual measurements) demonstrates
millimeter-level accuracy, outperforming the tested deep learning methods. This solution is currently deployed
in production by several major industry players. Furthermore, we extend this approach using new elastic
deformation models, facilitating automatic fitting on arbitrary 3D shapes.

These contributions empower healthcare professionals by automating the measurement process, ensuring
optimal patient comfort, and drastically reducing manufacturing errors.
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