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Model 
estimation, 
control

Set intervals 
modelling for 
hybrid data fusion

Dynamic vehicle 
modelling and 
risk estimation

Perception, 
heterogeneous 
cooperative systems

From systems to Systems of systems… 

REMIX research team: main skills…
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Ø Cooperative heterogeneous MRS: localization, control, exploration, mapping, interactivity...

Overview of REMIX research activities
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Overview of REMIX research activities
Ø Enactive perception and navigation of Autonomous Robotic Systems within complex environments
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[Merveilleux et al. 2013]

Ø Model a constitutive autonomy by supporting a form of autonomous sensorimotor 
contingencies through interaction with the environment

[Aziz et al. 2018,  2019]

Ø Distance transform, free-space skeletonization 
(Delta-Medial Axis)

Ø Riemannian  distance transform and geodesic 
path planning 

[Marie et al. 2016, 2018]

à Consider the whole chain: from sensory input data to motion control

Enactive perception: Autonomous navigation in unknown/uncertain environments

Ø Freespace detection (active contour propagation)

Vs.
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ØSkeleton-based visual servoing in unknown environments 

[BenSaid et al. 2017, 2018]

Ø Safety distance monitoring 
and velocity adaptation

Enactive perception: Autonomous navigation in unknown/uncertain environments
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Ø3D path/trajectory planning and autonomous navigation of aerial systems

[Margraff et al., 2020]

[Benzaid et al. 2017, 2018]

à Path planning in highly 
cluttered environments 
using 2D skeleton-surfaces

à Autonomous flight and motion planning/control in dynamic 
environments (under UAV dynamics and safety constraint)

Enactive perception: Autonomous navigation in unknown/uncertain environments
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Ø3D safe path/trajectory planning of cobotic systems

[Fuseiller et al., 2018, 2019]

à Skeleton-based planning in the configuration space

2d C-space Distance transf.DMA skeleton Path planning Trajectory follow.
4D-skeleton without human-metric transf. 4D-skeleton with human-metric transf.

Enactive perception: Autonomous navigation in unknown/uncertain environments

à Real-time 3D perception
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ØOngoing projects

PEAD [ANR project, 2018]

ARROW [NA project, 2018]

• Autonomous weeding
• HR interactivity

Enactive perception: Autonomous navigation in unknown/uncertain environments



Overview of REMIX research activities
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SAAMPLE [NA project, 2019]

• Bio-inspired trajectory planning and aerial interactivity 
• Nonlinear robust control (disturbances estimation)

ØOngoing projects
Enactive perception: Autonomous navigation in unknown/uncertain environments
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Ø Collaborative Multi-State Constraint Kalman Filtering 
for decentralized cooperative localization 

Cooperative MRS: localization, planning, interactivity…

Relative UWB 
measurements

Unknown transf.

Image 
measurements
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Ø Augmented perception, aerial-ground map merging, loop closure detection 
(skeleton-based graph matching, hybrid graph descriptors…) 

Cooperative MRS: localization, planning, interactivity…

[Renaudeau et al. 2019, 2020]

Ae
ria

l r
ob

ot
 w

ith
 

pe
rs

pe
ct

iv
e 

vi
sio

n
Gr

ou
nd

 ro
bo

t w
ith

 
ca

ta
di

op
tr

ic 
vi

sio
n



13

Ø Advanced fusion of perception and communication for network configuration optimization  

Cooperative MRS: localization, planning, interactivity…

Ø Channel probing using embedded Software-Defined Radio
Frequency 

modulation on a 
carrier wave

OFDM signal test 
generation

Frequency demodulation 
of received signals

Propagation 
channel

OFDM signal test 
(emitted & 
received)

Ø Communication/Perception-based mobility control
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[Castillo et al. 2019, 2020]

Cooperative MRS: localization, planning, interactivity…
ØOngoing projects

• Multi-link aerial system modeling and control (cargo transport)
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Cooperative MRS: localization, planning, interactivity…
ØOngoing projects

BoS-based controllers for interactive 
UAVs, body-arms motion

• Bio-inspired fleet formation and control: Consensus, observability and controllability under 
disturbances (wind, communication loss…), body-schema controllers 
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