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Data Science Dep. in a few words
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Gathering 
• several scientific communities 
• common data science issues for/from observations 

Strengthen skills and interactions  
• signal and image processing 
• machine learning, AI 
• robotics 
• cognition & physiological signals 

Tackling scientific challenges and societal issues 
• topics: environment, living, health, biomedical, robotics, perception, ... 
• methodological and theoretical: physical and cognitive modeling, multimodal data, 

information extraction, statistical and non-statistical machine learning, algorithms 
and architecture, ...
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Data Science Dep. in a few words
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Methodology & Theory 
physical & cognitive modeling  

theoretical developments 
performance analysis 

specific/efficient algorithms

Data Science 
From Acquisition to Interpretation 

and Decision

Societal issues  
health, environment, 
ecological transiEon, 
intelligent mobility

Experimental plateforms 
• environment (ISEE, HYDRO SIGNAL, MONT-BLANC,…) 
• living (BIOMECA, LARYNX, AERO, KINOVIS, PERSEE,…) 
• robotics (ATTENTIVE, ARCHI, ROBOTIQUE AERIENNE,…)
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Robotics
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Moving an "agent" in a complex environment efficiently and safely 

• Determination of adapted and flexible control laws to make complex 
movements in a constrained and uncertain environment 

• Embedded multimodal perception system to position the agent in his 
environment, analyze the situation, detect people, obstacles... 

• Reactivity in real time: adapted hardware and software architectures
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THÈME ÉMERGEANT : VISION ET ROBOTIQUE
✹ Asservissement visuel embarqué de drone

Téléopération d’un drone dans un couloir

}Développements logiciels sur puce (navigation et 
commande)

}Développement de systèmes de navigation embarqués 
multi-architectures (microprocesseur-GPU-FPGA)

}Navigation en environnement virtuel en 3D

} Robot à système de perception.

} Localisation du robot en environnement intérieur non 
cartographié méthodes basées sur le SLAM

}Détection de personnes par le son ou par l’image et 
déplacement adapté

}Analyse de la situation de la personne

13

Recherche d’une personne par le robot compagnon

Plateforme : MOCA 

✹ Perception et navigation pour robot compagnon

Plateforme : Attentive 
robot de type Qbo et robot de type Robert.
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Image processing
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Low-level analysis and high-level interpretation of image and video content  

• Study of human behavior: detection, segmentation, tracking, modeling, 
classification of gestures and activity (individual, crowd), face analysis. 

• Scene modeling: object model analysis, 3D analysis and perception of objects 
and scene.  

• Image integrity control: detection of falsified images, identification of the 
origin and history of applied treatments.
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PROJETS EN MATURATION

✹ Projet Sensarea – Spooqs
▸ Sensarea en licence libre : pas de vente. 
▸ Téléchargé au minimum 70 000 fois. 

▸ Logiciel Spooqs d‘édition de vidéos pour le grand 
public
▸ détourage d‘objets avec des outils interactifs
▸ Suivi d‘objets
▸ Application de filtre pour modifier le rendu

▸ Intégration de l‘IA pour faire la détection de visage
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Spooqs : logiciel d’édition d’images et de vidéos

✹ Deux projets en maturation SATT Linksium
▸ P. Bertolino (Spooqs)
▸ D. Houzet (Smooth Control) 
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COLLABORATIONS INDUSTRIELLES (2)
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✹ Système de surveillance pour la sécurité des personnes sur les télésièges
▸ Thèse de Julien Muzeau (début 2017)
▸ FUI MIVAO (MONTAGNE INNOVANTE, VISION ET APPRENTISSAGE PAR ORDINATEUR)
▸ Partenaires : Bluecime (38), Sofival (75), Université Jean Monnet - Laboratoire Hubert Curien 

(42), Domaine skiable de Valmorel (73)

Variabilité des images

Comptage du nombre de personnes 
(cartes de diffusion)







Pôle Science des données

Machine learning
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Riemannian geometry 

• Procrustes analysis: alignment of independent databases 
• Transfer learning: avoid calibration for BCI (brain-invaders, …)
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Signal processing

Physical models at the heart of signal processing algorithms 

• Fine characterization of deterministic and stochastic non-stationarity: 
transient signal analysis (time-frequency, recurrence plot), multivariate 
statistical tests of conformity (gaussianity, sphericity, spherical symmetry, 
circularity), multivariate robust and adaptive filtering 

• Dynamical systems: modeling the evolution of dynamic systems, follow 
continuous evolutions 

• Imaging by acoustics: provide relevant images for the characterization of 
phenomena in complex and varying environments, solid structures in motion 
and immersed in fluids, monitoring of the underwater environment
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Cognition & living
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Brain, vision and cognition 

• Eye movement analysis as markers of brain and cognitive functioning: extract 
signatures, reflecting normal cognitive functioning, and to search for deviant 
signatures characteristic of different pathologies 

• Multistable perception: analogies between optimal samplers (informed or 
uninformed) and ocular exploration of a micro-scale stimulus 

• Active process of visual perception by saccades analysis: programming of the 
saccade (towards where and when to move the gaze) & perception during the 
saccade (intra-saccadic perception), EEG-IRM

Figure: Déroulement d’un essai. Deux 
images apparaissent simultanément à 
l’écran. Les par:cipants doivent 
regarder le plus rapidement possible 
vers le visage (une session) ou vers le 
véhicule (une autre session).

Figure: exemples des images u:lisées
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Cognition & living
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Analysis, modeling and study of the cognitive control of gestures in the 
field of biomechanics and expressivity 

• Kinematics: from the capture to the analysis of the gesture 
• Kinetics: modeling of muscle action 
• Control: Neuromuscular control laws
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Teams
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COPERNIC

ViBS

ACTIV

SIGMAPHY

MOVE

Signal and image processing 
Artificial intelligence & Machine learning 

Cognition 
Robotics

Vision & Brain Signal 
processing

Analyse et modélisation de 
l’homme en mouvement

Signal Image & Physique

Control Optimization Perception 
Navigation and Intelligent Computing 

Apprentissage, Classification, 
Traitement d'Images et de Vidéos
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Experimental plateforms
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Salle BIOMECA, Gipsa-lab. PARKOUR

Jimbot


