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TRIQUETRA

Creating:

• An evidence-based assessment platform

• A database of available mitigation measures and strategies

Acting as a Decision Support Tool towards efficient risk mitigation and site 
remediation

This “trifecta” approach creates a framework of risk assessment and risk 
mitigation so as to tackle as many of these risks as possible, in the most 
efficient way available.
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ADDRESSED CULTURAL HERITAGE TYPOLOGIES

Mainland – rural areas are less likely to be shielded in remote areas 
with scarce population and lack of surrounding infrastructure.

Underwater sites are increasingly affected by climate change (e.g. 
changes in the chemical composition of oceans).

Coastal areas shall be a focus for the approach to validate its various 
water-protection and water-related damage detecting techniques.

Innovative surveying techniques are developed: 

Hydrographic surveys, multi-beam sonars, UAVs with optical, multispectral & 
LiDAR sensors, underwater photogrammetry, laser spectroscopy, novel simulation 
models and more.

3



4

Project funded from the EU HE research and 

innovation programme under GA No. 

101094818.

EMRA - 2024 – 28 May 2024

DECISION SUPPORT SYSTEM

• DSS development integrating all 
modules and technologies in 
TRIQUETRA

• DSS validation in actual working 
conditions in 8 pilot sites

• The TRIQUETRA DSS to help 
stakeholders and decision makers to 
make the most educated decisions
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CONSORTIUM
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• 21 organizations: Greece (6), Germany (4), 
Italy (2), Cyprus (3), Poland (2), Austria (1) 
and Switzerland (3)

• 7 countries

• 8 Universities and Research Organizations

• 6 Cultural Heritage Authorities.

• The project started on 01/01/2023 and will 
last for 3 years.
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100.4 
MIO TURNOVER

in 2022

1984 
FOUNDED

> 50 
VENTURES

since 1984

600 
SPECIALISTS

in 2023

We are a public-private, non-profit Swiss 

technology innovation center

We enable competitiveness by developing and 

transferring world-class technologies to the 

industrial sector
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STRATEGIC TOPICS
High-Precision Mechanisms
• Techniques and instruments for observation, characterization and testing - flextech based

• Make use of AM (Additive Manufacturing) technology for systems

• Microvibration damping and characterization & advanced control for mechatronic systems

Quantum & Laser Technologies

Lidar & Sensing

• Miniature atomic clock for portable applications, high-performance atomic clock, atomic 
sensors (Magnetometers, Gyroscopes)

• Development of lasers, stabilized lasers and laser-based devices at system level for 
scientific, industrial and space applications

• RF and optical metrology

• Flash lidar for space and underwater imaging & mapping

• Interferometric lidar for fiber sensing and metrology
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EXPERTISE

• System design & integration

• Data acquisition & processing

1. Flash lidar

➢ Compact

➢ Snapshot acquisition

➢ High spatial resolution

2. FMCW lidar

➢ Invisible

➢ Coherent

➢ High axial precision (< 50 µm)

APPLICATIONS

• Space: 3D pose estimation

• Bathymetry

• All-weather navigation

• Geodesy

• Environment perception

• Surface metrology – additive manufacturing

• Fibre sensing, i.e. temperature & strain
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FLASH LIDAR

Processing

Focal plane array: time-of-flight detectors (SPAD)

• 128x128 pixels (512x512 in development) Time-gating for highly-turbid water 

& multiple echoes

System design
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Synergies

with Space:

➢ Remote operation → autonomy

➢ Low power

➢ Miniaturisation constraints
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NOVEL FLASH LIDAR FOR 3D MAPPING

• Short to medium (depends on water turbidity)

• cm-accuracy
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USV trajectory

Pointcloud obtained with Flash-LiDAR

flying drone image
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UNESCO SITE CLOSE TO LES ARGILIEZ
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NOVEL FLASH LIDAR FOR 3D MAPPING
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Follow us:

Email
:

Address
:

Project funded from the EU HE research and 

innovation programme under GA No. 

101094818.

Thank 

you!

Questions

?
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david.nguyen@csem.ch

Jaquet-Droz 1

CH-2002 Neuchâtel

Switzerland

https://www.linkedin.com/in/triquetra-project-9a6088262/?original_referer=
https://www.facebook.com/people/Triquetra-Project/100089549227693/
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TRIQUETRA PARTICIPANTS
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UNESCO
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NOVEL FLASH LIDAR FOR 3D MAPPING
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GoPro image(from 

top)
Low resolution lidar (ToF) Under water picture (OPAN)
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