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Abstract 

This article examines the critical need for cost-effective and sustainable monitoring of Underwater 

Cultural Heritage (UCH), which offers significant and multiple benefits. The solution is presented 

through the NERITES project, a new portable framework designed for the systematic survey of 

the preservation state of UCH, through precise Autonomous Remote Surveying (ARS), utilizing a 

coordinated fleet of torpedo-shaped vehicles. 

NERITES introduces a range of innovative, non-destructive detection technologies for the 

comprehensive assessment of UCH monuments and artifacts: 

1 DoF LIBS (One Degree of Freedom Laser-Induced Breakdown Spectroscopy): Enables rapid, 

in-situ mapping of chemical compositions, aiding in the identification and assessment of the 

condition of submerged objects. QCL(Quantum Cascade Laser)-based IR Sensor System: Provides 



real-time, in-situ monitoring of environmental pollutants, including hydrocarbons and minerals, as 

well as indicators of stone and ceramic degradation, contributing to the development of preventive 

conservation strategies. These sensors are integrated into torpedo-shaped Autonomous Underwater 

Vehicles (AUVs), which are supported by an underwater docking station for power and data 

supply. This ARS configuration is further enhanced by a surface buoy facilitating communication 

between the AUVs and a Remote Monitoring Control Center (RMCC), enabling real-time 

monitoring of the status of each subsystem as well as the data of each active sensor. Also remote 

executing advanced autonomous missions based on AI and multi-vehicle system motion control. 

The system minimizes reliance on costly and potentially hazardous diver operations, making UCH 

monitoring more accessible and scalable. 

The effectiveness of the NERITES monitoring system will be demonstrated in two UCH areas: the 

Bay of Pozzuoli in Italy and the Fourni Archipelago in Greece. The project's findings have the 

potential to revolutionize UCH management practices, providing a deeper understanding of 

submerged cultural resources and enabling their long-term preservation. 
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