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Environment

SIS
(Signals, Images & Systems)

MediaCoding

 Lab: I3S - Computer Science, Signals 
and Systems of Sophia Antipolis
 Dpt: SIS (Signals, Images and Systems) 

keywords : signal & image processing, 
multimedia data compression, communication 
networks, robotics, autonomous systems…

 Team: MediaCoding
MCF since 2006



Research Area : Geometry Processing

PROCESSING OF GIGANTIC 
POINT CLOUDS

Thèse d’Arnaud Bletterer (2018) : « Une 
approche basée graphes pour la modélisation et 
le traitement de nuages de points massifs issus 
d’acquisitions de LiDARs terrestres »

VOLUME MESH COMPRESSION AND 
SIMULATION IN GEOSCIENCES

Thèse de Lauriane Bouard (2021) : 
Refinable resolution and precision for
volume mesh compression and simulation in
geosciences

PROCESSING OF SURFACE 
MESHES

Thèse de Jean-Luc Peyrot (2014) : 
«Optimisation de la chaîne de 
numérisation 3D : de la surface au maillage 

semi-régulier»
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Hot Topics

ALIGNMENT OF MOLECULAR 3D 
STRUCTURES => SENSAAS

DNA STORAGE=>MOLECULARXIV
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SENSAAS 
PROJECT
ALIGNMENT OF MOLECULAR 
3D STRUCTURES
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Collaboration with Dominique Douguet (INSERM IPMC UniCA)



Drug Discovery

Target Screening
Hit-to-Lead

optimization

Pre-clinical,

Clinical Studies
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Molecular 
Similarity searching

Methods based on 3D representations 
• Gaussian functions (ROCS)

• Atomic-distances (UFR)
• Molecular fields (ShaEP)
• Surface-based (PARAFIT)

• Point-based surfaces
• Rigid-body Superimposition
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What’s up in 
computer graphics?

• Point-set registration is very common in computer vision, 
pattern recognition, 3D reconstruction, robotics, etc.  
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SenSAAS - Overview
Combination of 2 well-known registration algorithms 

2Rusu et al. 2009 3Park et al. 2017
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SENSAAS - Timeline

D. Douguet (INSERM IPMC UniCA) meets M. Antonini and 
F. Payan (I3S CNRS UniCA)
=> One PFE (2 students Polytech MAM)
=> Proof of Concept

2018

SENSaaS (Sensitive as a shape)
• Project funded by UCA-IDEX_JEDI (24k€) : two 6-months M2 internships
=> 1 international Journal [DP20] : https://doi.org/10.1002/minf.202000081
=> 1 open-source software : https://github.com/SENSAAS/sensaas

2019–2020

SenSaaS-Bioisostere (Matching Shapes for Ligand-Based Drug Design)
• Projet funded by UCA (CSI) (10k€) and I3S : one 6-months M2 internship  
& 4th year engineer internship

=> 1 declaration of invention (SATT) 
=> 1 international journal (waiting)

2022

[DP20] D. Douguet et F. Payan. « SenSaaS : Shape-based Alignment by Registration of Colored Point-based Surfaces ». 
In : Mol. Inf. (juin 2020)
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https://doi.org/10.1002/minf.202000081
https://github.com/SENSAAS/sensaas


A new tool: SenSAAS
DEMO
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Click here :  DEMO

https://webusers.i3s.unice.fr/%7Efpayan/data/video_molecule/SENSAAS_3_Self-matching+Submatching+Clustering_v2.mp4


SENSAAS –
Interdisciplinarity 
=> Success

Chemistry

Computing

Geometry 
Proc.US
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MOLECULARXIV
PROJECT

Digital storage on DNA/Polymers
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Leader : Marc Antonini (DR CNRS, I3S)



Petabytes of data are 
generated in France every 
year!
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500 000 datacenters in 
2012… 8 millions in 2019

 More than 10% of the world's 
electricity by 2030 if nothing changes. 
 In 2019, data centres were already 

generating as much CO2 as the airline 
industry.
 The amount of energy used by data 

centers doubles every 4 years.
 Current storage devices (HDD, LTE…) 

have a life expectancy of 5 to 7 years...
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Why DNA as 
storage ?

• Ultracompact (1 gram of DNA 215 petabytes of data)
• environment-friendly
• last hundreds of years
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DNA Storage 
- Pipeline
• Current limitations
 Expensive
 Slow
 Decoding errors
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MoleculArXiv: an 
interdisciplinary project
• computer science,
• (bio-)chemistry,
• microfluidic,
• Sequencing

Leader : Marc Antonini (DR CNRS, I3S)

=> 6 flagship labs, 20 French 
laboratories directly involved.
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MoleculArXiv
- Timeline

PEPR Launch
(20 M€)

2021

1€/MB R/W
• Storage of data rarely accessed

2023

1€/GB R/W
• Solution for general archival

2027

1€/TB R/W
• Credible alternative to datacenters

2030

Final objectives 
• Make storage efficient and secure
• Make synthesis faster (x100) and scalable 

Make DNA storage practical
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Summary

I presented our 2 latest projects : 
• SensaaS : 

• Interdisciplinarity is helpful!
• Promising perspectives

• MoleculArXiv : 
• Interdisciplinarity is essential!
• Very ambitious but achievable goals

Thank you, Dominique !
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https://www.ins2i.cnrs.fr/fr/pepr-molecularxiv

https://github.com/SENSAAS/sensaas

https://www.ins2i.cnrs.fr/fr/pepr-molecularxiv
https://github.com/SENSAAS/sensaas
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