
76th International Astronautical Congress 2025

IAF SYMPOSIUM ON INTEGRATED APPLICATIONS (B5)
Integrated Commercial Satellite Applications for Sustainability and Climate (3)

Author: Mr. Emile Jäger
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Abstract

This paper introduces Precious Aquaculture a next generation tool suite developed by Marble Imaging.
The tool is currently developed with Sentinel-2 and will be optimized by the utilization of Marble Imaging
VHR data (80 cm VNIR and 6m SWIR) which will be integrated into the workflows starting 2026. The
data will be provided by Marble Imaging’s first satellite and will be launched in Q1/2026. The satellite is
fully financed through funding via the German Aerospace Centre and European Space Agency InCubed.

As global restrictions and demand for seafood continues to rise, aquaculture is expected to become
the dominant source of seafood production. However, the rapid expansion of sea farms poses critical
challenges to local ecosystems, water quality, and surrounding coastal communities. Unregulated farm
growth, nutrient pollution, and habitat degradation threaten not only marine biodiversity but also the
long-term viability of the sector itself. At the same time, climate change accelerates risks through rising
water temperatures, ocean acidification, and the increasing frequency of harmful algal blooms and extreme
weather events. In this context, global aquaculture control mechanisms are essential to achieve a balance
between securing food stability and minimizing environmental impact.

Precious Aquaculture focuses on aquaculture mapping, monitoring and verification. Its convolutional
neural network-based approach is employed to detect and map aquaculture infrastructure globally using
Sentinel-2 imagery. The developed AI models demonstrated high accuracy in identifying offshore cages,
floating pens, and pond systems. VHR optical imagery and SAR data were utilized for validation, con-
firming the scalability and robustness of the Sentinel-2-based methodology. Precious Aquaculture is being
developed in close co-operation with potential end-users in the aquaculture regulation and certification
industry supporting efficient and optimized due diligence, certification and regulatory policy making.

The paper will showcase case studies, simulated data, and operational concepts to illustrate how
Marble Imaging delivers actionable intelligence to governments, environmental agencies, aquaculture op-
erators, and scientific communities, providing an integrated, scalable, and globally applicable solution for
sustainable aquaculture management and water quality preservation to address today’s environmental
challenges.
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