TRIQUETRA

Toolbox for assessing and mitigating Climate Change risks
and natural hazards threatening cultural heritage
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TRIQUETRA

Creating:
* An evidence-based assessment platform Identification
* A database of available mitigation measures and strategies

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

TRIQUETRA

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.

Mitigation Quantification
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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.
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DECISION SUPPORT SYSTEM

Site-
DSS development integrating all specific _| Piskelidentincation CH sites
modules and technologies in data databases
TRIQUETRA — quantification Climate
imatic —— : Change risks
DSS validation in actual working data S
conditions in 8 pilot sites €Cellele
cal data
The TRIQUETRA DSS to hel :
Q .. P On-site Mitigation
stakeholders and decision makers to surveys

measures
past results
Novel

make the most educated decisions Mitigation measure assessment

Algorithmic optimisation of mitigations

Remote
sensing

e mitigation
neasure prioritisation
measures

Application of mitigation measures & measured results
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CONSORTIUM

21 organizations: Greece (6), Germany (4),
ltaly (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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CSEM AT A GLANCE

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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High-Precision Mechanisms
* Techniques and instruments for observation, characterization and testing - flextech based

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

e Microvibration damping and characterization & advanced control for mechatronic systems

Quantum & Laser Technologies

* 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

Lidar & Sensing
* Flash lidar for space and underwater imaging & mapping
e Interferometric lidar for fiber sensing and metrology

101094818.
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EXPERTISE APPLICATIONS A

« System design & integration
- Data acquisition & processing

) Space: 3D pose estimation
1. Flash lidar Bathymetry
» Compact K- gL All-weather navigation
» Snapshot acquisition CE— Geodesy
> High spatial resolution EHTEIE PEEDELE

Depth (m)
6.40

3.76
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FLASH LIDAR

AIRSWIM -

System design Processing

Focal plane array: time-of-flight detectors (SPAD)
128x128 pixels 512x512 in development Time-gating for highly-turbid water
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UNDERWATER 3D IMAGING
Multi-platform flash LIiDAR
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NOVEL FLASH LIDAR FOR 3D MAPPING

* Short to medium (depends on water turbidity)

¢ Cm-accuracy
Pointcloud obtained with Flash-LiDAR

USV trajectory

flying doie image
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UNESCO SITE CLOSE TO LES ARGILIEZ

* Reconstructed pointcloud
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NOVEL FLASH LIDAR FOR 3D MAPPING
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david.nguyen@csem.ch

® Address

Jaquet-Droz 1
CH-2002 Neuchétel
Switzerland

Project funded from the EU HE research and
innovation programme under GA No.

14 2 CSem


https://www.linkedin.com/in/triquetra-project-9a6088262/?original_referer=
https://www.facebook.com/people/Triquetra-Project/100089549227693/
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TRIQUETRA PARTICIPANTS

Participant list

# Short name Participant organisation name ype Country
1 NTUA National Technical University of Athens Coordinator UNI EL
2 DAl Deutsches Archaologisches Institut (German Archaeological Institute) RTO DE
3 HMCS Hellenic Ministry of Culture and Sports PUB EL
4 AFSLS Archaeological, Fine Arts and Landscape Superintendence of Frosinone and Latina PUB IT
5 BLFD Bayerisches Landesamt fur Denkmalpflege (Bavarian State Conservation Office) PUB DE
6 DOA Cyprus Department of Antiquities PUB cY
7  SUR Sapienza Universita di Roma — Research Centre for Geological Risk (CERI) UNI IT
8 DLR Deutsches Zentrum fur Luft- und Raumfahrt (German Aerospace Centre) RTO DE
9 NID Narodowy Instytut Dziedzictwa (National Institute of Cultural Heritage) PUB PL
10 ECOE Eratosthenes Centre of Excellence RTO CY
11 PLUS Paris Lodron-Universitat Salzburg (Classical and Early Aegean Archaeology) UNI AT
12 GSH Geosystems Hellas SME EL
13 UCY University of Cyprus (Archaeological Research Unit) UNI CcY
14 AUTH Aristotle University of Thessaloniki UNI EL
15 AMU Uniwersytet Im. Adama Mickiewicza W Poznaniu UNI PL
16 EM4C Engineering Materials for Construction SME EL
17 NPHOS NanoPhos S.A. SME EL
18 UULM Ulm University UNI DE
19 OPAN Office du Patrimaine et de I'Archéologie du canton de Neuchatel (section achéo.) PUB CH
20 CSEM Centre Suisse d’Electronique et Microtechnique RTO CH
21 ALPES Alpes Lasers S.A. SME CH
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UNESCO
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NOVEL FLASH LIDAR FOR 3D MAPPING

GoPro image(from Low resolution lidar (ToF)
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