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Photogeodesy : GNSS, Acoustic and
Photogrammetric fusion for underwater centimetric

positioning
jeudi 22 mai 2025 13:15 (15 minutes)

GNSS/Acoustic technology enables the measurement of absolute horizontal seafloor displacements through
repeated surveys of acoustic beacons over several years. However, a key limitation of this approach is that
the beacons must remain underwater for extended periods.

In this study, we explore an alternative method that combines photogrammetry and GNSS/Acoustic tech-
niques to determine the absolute positions of distinct seafloor features, such as rocks, outcrops, or shipwrecks.
Our approach utilizes an Autonomous Underwater Vehicle (AUV) equippedwith a high-resolution digital cam-
era capable of capturing overlapping, near-vertical images with sub-centimeter pixel resolution. The AUV’s
trajectory is managed using multiple Uncrewed Surface Vessels (USVs), which are geolocated with GNSS sys-
tems.

This method produces orthorectified images of the seafloor that may still exhibit internal deformations and
limited georeferencing accuracy. To address this, we incorporate a temporaryGNSS/Acoustic system deployed
during the photogrammetric survey. Acoustic beacons are used as ground control points to correct internal
distortions within the photogrammetric model and to accurately anchor it to an external reference frame with
centimeter-level precision.

In this poster, we present the current status of our project and highlight several key challenges that need to
be addressed to operationalize this innovative approach.
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