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Scientific Rationale
This project extends the HaMMon initiative by enhancinĀ its system ÿor seismic risk assessment and 
manaĀement, particularly ÿocusinĀ on populated areas. Additionally, it aims to assess the impact oÿ the 
HaMMon initiative on the territory. 

Expected results:
● Development oÿ hiĀh-resolution 2-D and 3-D dataset 

reĀardinĀ buildinĀs affected and unaffected by 
earthquake-induced damaĀes. 

● Development oÿ a proper workflow to analyze the 
multisource dataset and selection oÿ the best type oÿ 
data ÿor the expert-based and automatic analysis.

● Development oÿ an expert-based dataset oÿ 
earthquake-induced damaĀes ÿor traininĀ IA alĀorithms. 

● Development oÿ deep learninĀ alĀorithms ÿor extractinĀ 
damaĀed ÿeatures.
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Scientific Rationale
The work plan oÿ HaMMon-EQ is orĀanized in the ÿollowinĀ ÿour tasks:

Task 1 – Creation oÿ datasets reĀardinĀ buildinĀ and inÿrastructures affected and unaffected by 
earthquake-induced damaĀes.

Task 2 - Identification and classification oÿ the various type oÿ damaĀes

Task 3 - Automatic DamaĀes Feature recoĀnition and extraction ÿrom the selected dataset

Task 4 - Evaluation oÿ the HaMMon-EQ initiative's impact on the local territory, ÿocusinĀ on both direct 
and indirect effects

Proponent: Unipol Sai - Leitha 
Other ICSC partners involved in the project: INAF, UniMIB

CoordinatinĀ Spoke: Spoke 3
Other Spokes involved in the project: Spoke 2
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Technical Objectives, Methodologies and  Solutions
Automatic DamaĀes Feature recoĀnition
 Prooÿ oÿ Concept Pipeline Development

Development oÿ a prooÿ oÿ concept (PoC) 
pipeline ÿor the automatic extraction oÿ 
damaĀe-related ÿeatures on buildinĀs (vertical 
and horizontal surÿaces) and roads.

We are ÿocusinĀ primarily on the detection oÿ 
wall and rooÿ cracks, as these are key indicators 
oÿ structural damaĀe. 

This task serves as a straiĀhtÿorward validation 
step ÿor the pipeline's effectiveness beÿore 
expandinĀ to more complex damaĀe ÿeatures.
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Technical Objectives, Methodologies and  Solutions
Key Steps:

● Selection oÿ a robust Machine LearninĀ (ML) 
alĀorithm ÿor crack detection and seĀmentation

● Survey oÿ public datasets to pretrain the 
alĀorithm

● Preparation oÿ an oriĀinal crack dataset based 
on UAV-collected imaĀes.

● Fine tuninĀ and test oÿ the ML model on the 
oriĀinal dataset;

● Adaptation oÿ the ML inÿerence to be applied to 
the texture oÿ the 3D models.

● DamaĀe ÿeatures visualized directly on 3D 
models. 
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Main Results
Earthquake-Induced DamaĀe Data Collection Overview

1. Initial Data Collection

● 2D and 3D Datasets: Focused on earthquake-induced damaĀes to sinĀle buildinĀs and/or inÿrastructures.
○ 792 2D UAV-Collected ImaĀes: Captured at two sites in Southern Italy (Sicily, Italy), where earthquake-induced 

damaĀes are clearly detectable.
○ 4288 2D UAV-Collected ImaĀes: Acquired at Tredozio (Emilia RomaĀna, Italy), documentinĀ damaĀes to ÿour 

individual buildinĀs.
● PhotoĀrammetry ProcessinĀ:

○ 2 3D Models and 2 Dense Clouds: Generated ÿrom 2D UAV-collected imaĀes at two key sites (ÿrom point 1).
○ 4 3D Models and 4 Dense Clouds: Derived ÿrom 2D UAV-collected imaĀes at two additional key sites (ÿrom point 2).

2. Extended Data Collection

● Additional 2D and 3D Datasets: Expanded ÿocus on earthquake-induced damaĀes across a district.
○ 10 360° VR ImaĀes (Street View): Captured in Fleri villaĀe (Sicily), hiĀhliĀhtinĀ earthquake-induced damaĀes at a 

villaĀe level.
○ 2099 2D UAV-Collected ImaĀes: DocumentinĀ a district in Tredozio villaĀe (Emilia RomaĀna), includinĀ multiple 

buildinĀs.
○ 2 LarĀe 3D Models and 2 Dense Clouds



Missione 4 • Istruzione e Ricerca ICSC Italian Research Center on High-Performance Computing, Big Data and Quantum Computing

Main Results
Automatic DamaĀes Feature recoĀnition 

● AlĀorithm Selection: We selected the 
"Tiramisu" model due to the expertise 
developed with its traininĀ within the 
HaMMon project. The model is easy to train 
and effective in recoĀnizinĀ complex shapes 
that do not require much contextual 
inÿormation.

● Survey oÿ Public Datasets: A survey identified 
multiple public datasets ÿor crack 
seĀmentation, which will be merĀed into a 
comprehensive one to improve traininĀ and 
enhance the model's ability to Āeneralize.
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Main Results
Semantic SeĀmentation Dataset Development

A new team member has been hired (UniMiB - 
Spoke 2) to create a specialized dataset.

His role is to select imaĀes containinĀ cracks ÿrom 
those collected by drones and annotate them at 
the pixel level usinĀ the Label Studio soÿtware. 

This process Āenerates seĀmentation masks that 
will be used to train and test the neural network.
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Next Steps
● Finalization oÿ the multi source datasets 
● Expand datasets to include ÿeatures 

beyond cracks, broadeninĀ its 
applications.

● TraininĀ and test oÿ deep learninĀ 
alĀorithms ÿor extractinĀ damaĀes 
ÿeatures ÿrom the entire dataset.

● Cost-effective strateĀies ÿor maintaininĀ 
and updatinĀ the HaMMon platÿorm.

● Evaluation oÿ the scalability oÿ the 
project and its potential expansion or 
adaptation ÿor ÿuture needs.


