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INTRODUCTION

The Demonstrator ‘Federated Learning for
Cadastral Measurements and Inland Water Level
Forecasting” develops forecasting models for
unobserved hydrological variables, such as water
level, using machine learning techniques and
satellite data. UAVs are also used for mapping and
monitoring port infrastructure, contributing to
infrastructure resilience and sustainable
environmental management.

KEY OBJECTIVES

* Implement a federated learning model for
water level forecasting, maintaining the
confidentiality of local data.

* Improve the accuracy of hydrological forecasts
by integrating satellite and in-situ data.

* Create detailed cadastral maps of port
infrastructure  using  high-resolution UAV
imagery.

» Develop an early warning system for extreme
hydrological events.

* Optimise port operations through the
integration of advanced monitoring and
forecasting technologies.

METHODOLOGY

Federated learning is implemented to enable
collaboration across entities while ensuring data
confidentiality and security. The demonstrator
integrates satellite and in-situ data to enhance the
precision of forecasting models, and employs
UAVs equipped with advanced sensors to collect
high-resolution images for detailed port
infrastructure mapping. It uses LSTM models for
accurate water level forecasting, applying image
processing techniques and leveraging
hydrological data from the Copernicus Emergency
Management Service within a distributed Al
environment.
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EXPECTED RESULTS & IMPACTS

Results
+ Water level forecasting models for safe
navigation

* Detailed cadastral maps of the Port of Constanta
» Early warning systems for extreme hydrological
events

Impacts

Environmental:

» Reduce flood risk through accurate water level
forecasts

* Monitor and protect aquatic ecosystems using
satellite and UAV data

Operational Efficiency:

» Optimize navigation routes and reduce waiting
times in ports

* Improve planning and maintenance of port
infrastructure

Economic Benefits:

* Reduce costs associated with flood damage and
infrastructure maintenance

* Increase the competitiveness of the Port of
Constanta through digitalization and
modernization

» Attract new investments by demonstrating the
use of advanced technologies in port operations
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CONTACT
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