
Project duration: 1st November 2021 – 31st October 2024 

 

 

 

Project title: Inspection and security by Robots interacting with Infrastructure 
digital twinS (IRIS) 

 

 

 

 

 

 

Deliverable D1 - Comprehensive analysis of the current 
methodology of structural health monitoring 

 
 

Authors: 

 

Sapienza University of Rome: Vincenzo Gattulli - Marianna Crognale – Cecilia Rinaldi 

Universiapolis-International University of Agadir: Amine Bendarma 

University of Sannio: Pasquale Daponte 

University of Cassino and Southern Lazio: Erika Ottaviano 

University of Zilina: Zdenek Dvorak - Lucia Figuli - Bohus Leitner – Daniel Papán 

Military University of Technology: Konrad Wojtowicz 

 



CONTENT 
1. Introduction 4 
2. Actual state at participant countries 6 
2.1. Actual state in Italy 6 
2.2. Actual state in the Slovak Republic 7 
2.3. Actual state in Poland 12 
2.4. Actual state in Morocco 13 
2.5. Specific actual state underwater constructions 15 
3. Legal requirements for structural inspections in different countries 16 
3.1. NATO and European Union 16 
3.2. Analysis of the legal framework of Slovak Republic 17 
3.3. Analysis of the legal framework of Italy 20 
3.4. Analysis of the legal framework of Poland 25 
3.5. Analysis of the legal framework of Morocco 27 
3.6. Comparison of individual legal approaches of different countries 29 
4. Current methodology of structural health monitoring. 31 
4.1. Inspections 31 
4.2. Underwater inspections 32 
4.3. Equipment 33 

4.3.1Non-Destructive Evaluation Equipment 34 

4.3.2Coring Equipment 34 

4.3.3Underwater Photography and Video Equipment 34 

4.4. Current new methods of inspections: inspections using drones 36 
4.5. Accuracy of measurements by drones 41 
5. Summary and Goals to research 44 
5.1. Towards full automation 46 

5.1.1 Towards full automation – state of art (previous research and projects) 47 

5.1.2 Literature review 47 

5.1.3 SHM, NDT 51 

5.1.4 UAV, UGV 52 

5.1.5 BIM 53 

5.1.6 Robotic systems 53 

5.1.7 Sensors 55 

5.1.8 Underwater environment 57 

5.1.9 Information management systems 58 

5.1.10 Towards full automation 59 

5.1.11 Limitation of the current research 60 

Projects review 61 

6. Conclusion 63 
7. References 64 

https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.49x2ik5
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.3o7alnk
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.23ckvvd
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.2p2csry
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.1v1yuxt
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.4f1mdlm
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.3tbugp1
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.28h4qwu
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.nmf14n
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.37m2jsg
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.1mrcu09
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.206ipza
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.2zbgiuw
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.1egqt2p
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.3ygebqi
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.2dlolyb
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.3cqmetx
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.2r0uhxc
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.1664s55
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.3q5sasy
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.kgcv8k
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.2iq8gzs
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.3vac5uf
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.2afmg28
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.1opuj5n
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.48pi1tg
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.2nusc19
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.1302m92
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.3mzq4wv
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.2250f4o
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.319y80a
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.40ew0vw
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.2fk6b3p
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.3ep43zb
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.1tuee74
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.4du1wux
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.2szc72q
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.184mhaj
https://docs.google.com/document/d/1CDMFBUZEF2r-4ddarnCFJoq3mwSziD-_/edit#heading=h.3s49zyc

