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Project Information
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Project website (4
Total cost
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A
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Project closed

Coordinated by
CENTRE NATIONAL DE LA

EC signature date
50 December 2017 RECHERCHE SCIENTIFIQUE
CNRS

Start date End date I I France

1 January 2018 30 June 2022

CORDIS provides links to public deliverables and publications of HORIZON projects.

Links to deliverables and publications from FP7 projects, as well as links to some
specific result types such as dataset and software, are dynamically retrieved from
OpenAlRE (4.

Deliverables

Documents, reports (20) v
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Low-level torque and compliant control (4
The report will be submitted in an international conference.

State estimation (5
The report will describe state esimtation with multi-sensor contact and will be
submitted to an international conference.

Specifications and prototype of data exchanges (3

Early prototype to test the bidirectional exchange of data and models between
WP2 and WP1/WP3.

Hierarchy optimal control & shared autonomy (5
Publication submitted to peerreview journal

Rehabilitation exoskeleton showcase (4
Report showcases results with video and demonstrator with paraplegic patient

Multicontact manipulation benchmarks (4
Report and companion video of the final demonstrator Live demonstration at final
review meeting

Memory of motion report : final version (4

Models for movement encoding and synthesis with a rich set of representation
spaces in realistic setting including whole body motion subspaces and
hierarchies

Feedback control in sensor space (4

Report on the performance of feedback control in sensor space using learned
local linear models

Gaited locomotion benchmarks (4
Report and companion video displaying the resulting demonstrator

Specifications of the three demonstrators [
Description of the 3 final setups main respective contributions of AIRBUS WAN
and UEDIN

Civil engineering demonstrator (4

Report results of field testing of quadruped in field location specified by COSTAIN

MPC in sensor space (3
Open source implementation of the MPC algorithm in sensor space and scientific
report on experimental results using this algorithm
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Aerospace manufacturing showcase [4
Report showcases results with video and demonstrator in Hangar D41

Dense perception (4
The report will be submitted in an international journal

Memory of motion report : intermediary version (4
Models for movement encoding and synthesis with reduced set of representation
spaces in lab setting

Whole-body balance and tooling_ benchmarks (4
Report and companion video displaying the resulting demonstrator.

Management handbook (4

The handbook describes the project organization, the communication
procedures, the structure of deliverables and the corresponding quality
procedures, the financial management.

Specifications and prototype for dense vision [
This will serve as a preliminary step for D5.4.

Demonstrators and benchmarking criteria (4

The report will be circulated among the partners and used as guide for
demonstrators implementation.

Report on Trajectory Generation (5

Description of the motion planner T11T12 together with their opensource
implementations

Other (5) v

Optimal control with warm start features (5
Open source software implementing state-feedback MPC.

Exoskeleton gait dataset (4

Dataset upon which the adaptation algorithms of T3.5 are developed and
validated.

Fast optimal control resolution (4
Open source software implementing an efficient optimal-control solver tailored to
the project robots.
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Final Trajectory Datasets (4

Refined version of the trajectory datasets for the targeted three applications and
four robots

Preliminary Locomotion Dataset (4

Dataset of state-control trajectories of PAL Pyr'ene performing multi-contact
locomotion.

Open Research Data Pilot (1) v

Data management plan (4

Report on how research data is handled during the project and preserved after its
end.

Websites, patent fillings, videos etc. (2) v

Web site of the project (4

Industrial workshops (4
Organization of a workshop to gather direct feedbacks from the enduser board

Demonstrators, pilots, prototypes (1) v

Learning_predictive models in sensor space (4
Open source software providing tools to learn predictive models in sensor space
and to compute reduced generalized models using sensory features

Publications

Conference proceedings (81) v
Sparsity-Inducing Optimal Control via Differential Dynamic Programming

Author(s): Dinev, Traiko; Merkt, Wolfgang; Ivan, Vladimir; Havoutis, loannis;
Vijayakumar, Sethu
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Published in: IEEE ICRA, Issue 1, 2020
Publisher: --

Online Trajectory Planning Through Combined Trajectory Optimization and Function Approximation:
Application to the Exoskeleton Atalante (4

Author(s): Alexis Duburcqg, Yann Chevaleyre, Nicolas Bredeche, Guilhem Boéris
Published in: IEEE International Conference on Robotics and Automation
(ICRA), 2020, ISBN 978-1-7281-7395-5

Publisher: IEEE

DOI: 10.1109/icra40945.2020.9196633

Stochastic and Robust MPC for Bipedal Locomotion: A Comparative Study on Robustness and
Performance (4

Author(s): Ahmad Gazar, Majid Khadiv, Andrea Del Prete, Ludovic Righetti
Published in: 2021 IEEE-RAS 18th International Conference on Humanoid
Robots (Humanoids), 2021

Publisher: IEEE

DOI: 10.1109/humanoids47582.2021.9555783

Optimizing Dynamic Trajectories for Robustness to Disturbances Using Polytopic Projections
Author(s): Henrique Ferrolho, Wolfgang Merkt, Vladimir Ivan, Wouter Wolfslag,
Sethu Vijayakumar

Published in: IEEE/RJS International Conference on Intelligent Robots and
Systems (IROS), 2020

Publisher: Institute of Electrical and Electronics Engineers (IEEE)

Trajectory Prediction with Compressed 3D Environment Representation using Tensor Train
Decomposition

Author(s): Brudermdller, L., Lembono, T.S., Shetty, S. and Calinon, S.
Published in: IEEE Intl Conf. on Advanced Robotics (ICAR), 2021
Publisher: IEEE

Modelling and Control of a Hybrid Wheeled Jumping Robot

Author(s): Traiko Dinev, Songyan Xin, Wolfgang Merkt, Vladimir lvan, Sethu
Vijayakumar

Published in: Proceedings of the 2020 IEEE/RJS International Conference on
Intelligent Robots and Systems (IROS), 2020

Publisher: Institute of Electrical and Electronics Engineers (IEEE)

Estimation of Multiple Flexibilities of an Articulated System Using_Inertial Measurements (4
Author(s): Matthieu Vigne, Antonio El Khoury, Matthieu Masselin, Florent Di
Meglio, Nicolas Petit

Published in: IEEE Conference on Decision and Control (CDC), 2018, ISBN
978-1-5386-1395-5
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Publisher: IEEE
DOI: 10.1109/cdc.2018.8619734

Multi-Fidelity Receding Horizon Planning for Multi-Contact Locomotion (4

Author(s): Jiayi Wang, Sanghyun Kim, Sethu Vijayakumar, Steve Tonneau
Published in: 2020 IEEE-RAS 20th International Conference on Humanoid
Robots (Humanoids), 2021, Page(s) 53-60, ISBN 978-1-7281-9372-4
Publisher: IEEE

DOI: 10.1109/humanoids47582.2021.9555778

ICP _Localization and Walking Experiments on a TALOS Humanoid Robot (4

Author(s): Thibaud Lasguignes, Isabelle Maroger, Maurice Fallon, Milad
Ramezani, Luca Marchionni, Olivier Stasse, Nicolas Mansard, Bruno Watier
Published in: IEEE ICAR, 2021, ISBN 978-1-6654-3684-7

Publisher: IEEE

DOI: 10.1109/icar53236.2021.9659474

Design, analysis and control of the series-parallel hybrid RH5 humanoid robot (4

Author(s): Julian Eber; Shivesh Kumar; Heiner Peters; Vinzenz Bargsten; José
de Gea Fernandez; Carlos Mastalli; Olivier Stasse; Frank Kirchner

Published in: IEEE-RAS International Conference on Humanoid Robots
(Humanoids), 2021

Publisher: IEEE

DOI: 10.1109/humanoids47582.2021.9555770

Comparison of predictive controllers for locomotion and balance recovery of quadruped robots
Author(s): Corbéres, Thomas; Flayols, Thomas; Léziart, Pierre-Alexandre;
Budhiraja, Rohan; Mansard, Nicolas

Published in: Subm to IEEE ICRA, Issue 1, 2020

Publisher: --

Rapid Stability Margin Estimation for Contact-Rich Locomotion (4

Author(s): Romeo Orsolino, Siddhant Gangapurwala, Oliwier Aleksander Melon,
Mathieu Geisert, loannis Havoutis and Maurice Fallon

Published in: 2021 IEEE/RSJ International Conference on Intelligent Robots
and Systems (IROS), 2021, ISBN 978-1-6654-1714-3

Publisher: IEEE

DOI: 10.1109/iros51168.2021.9636474

DeepQ Stepper: A Framework for Reactive Dynamic Walking_.on Uneven Terrain (4
Author(s): Avadesh Meduri, Majid Khadiv, Ludovic Righetti

Published in: 2021 IEEE-RAS International Conference on Robotics and
Automation (ICRA), 2021
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Publisher: IEEE
DOI: 10.1109/icra48506.2021.9562093

Probabilistic Iterative LQR for Short Time Horizon MPC (4

Author(s): Lembono, Teguh Santoso; Calinon, Sylvain

Published in: Proc. IEEE/RSJ Intl Conf. on Intelligent Robots and Systems
(IROS), 2021, Page(s) 556-562

Publisher: IEEE

DOI: 10.1109/iros51168.2021.9636295

Proximal and Sparse Resolution of Constrained Dynamic Equations (4

Author(s): Justin Carpentier; Rohan Budhiraja; Nicolas Mansard

Published in: Robotics: Science and Systems, 2021, ISBN 978-0-9923747-8-5
Publisher: RSS

DOI: 10.15607/rss.2021.xvii.017

Whole-Body End-Pose Planning_for Legged Robots on Inclined Support Surfaces in Complex
Environments (4

Author(s): Henrique Ferrolho, Wolfgang Merkt, Yiming Yang, Vladimir Ivan,
Sethu Vijayakumar

Published in: 2018 IEEE-RAS 18th International Conference on Humanoid
Robots (Humanoids), 2018

Publisher: IEEE

DOI: 10.1109/humanoids.2018.8625026

A Passive Navigation Planning Algorithm for Collision-free Control of Mobile Robots [4
Author(s): Carlo Tiseo, Vladimir lvan, Wolfgang Merkt, loannis Havoutis,
Michael Mistry, and Sethu Vijayakumar

Published in: 2021 IEEE International Conference on Robotics and Automation
(ICRA), 2021, ISBN 978-1-7281-9077-8

Publisher: IEEE

DOI: 10.1109/icra48506.2021.9561377

iRiSC: lterative Risk Sensitive Control for Nonlinear Systems withimperfect Observation
Author(s): Bilal Hammoud, Armand Jordana, Ludovic Righetti
Published in: American Control Conference, 2022

Publisher: IEEE

Online Dynamic Motion Planning and Control for Wheeled Biped Robots

Author(s): Songyan Xin, Sethu Vijayakumar

Published in: Proceedings of the 2020 IEEE/RJS International Conference on
Intelligent Robots and Systems (IROS), 2020

Publisher: Institute of Electrical and Electronics Engineers (IEEE)
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Learning a Centroidal Motion Planner for Legged Locomotion (5

Author(s): Julian Viereck, Ludovic Righetti

Published in: 2021 IEEE-RAS International Conference on Robotics and
Automation (ICRA), 2021

Publisher: IEEE

DOI: 10.1109/icra48506.2021.9562022

Absolute humanoid localization and mapping based on IMU Lie group and fiducial markers (4
Author(s): Mederic Fourmy, Dinesh Atchuthan, Nicolas Mansard, Joan Sola,
Thomas Flayols

Published in: 2019 IEEE-RAS 19th International Conference on Humanoid
Robots (Humanoids), 2019, Page(s) 237-243, ISBN 978-1-5386-7630-1
Publisher: IEEE

DOI: 10.1109/humanoids43949.2019.9035005

Simultaneous Scene Reconstruction and Whole-Body Motion Planning for Safe Operation in Dynamic
Environments (5

Author(s): Mark Nicholas Finean, Wolfgang Merkt, loannis Havoutis

Published in: 2021 IEEE/RSJ International Conference on Intelligent Robots
and Systems (IROS), 2021, ISBN 978-1-6654-1714-3

Publisher: IEEE

DOI: 10.1109/iros51168.2021.9636860

SL1M: Sparse L1-norm Minimization for contact planning.on uneven terrain (4

Author(s): Steve Tonneau, Daeun Song, Pierre Fernbach, Nicolas Mansard,
Michel Taix, Andrea Del Prete

Published in: 2020 |IEEE International Conference on Robotics and Automation
(ICRA), 2020, Page(s) 6604-6610, ISBN 978-1-7281-7395-5

Publisher: IEEE

DOI: 10.1109/icra40945.2020.9197371

Predicted Composite Signed-Distance Fields for Real-Time Motion Planning in Dynamic
Environments (5

Author(s): Mark Finean, Wolfgang Merkt Oxford Robotics Institute, University of
Oxford loannis Havoutis

Published in: Proceedings of the International Conference on Automated
Planning and Scheduling, Issue 21 1, 2021, Page(s) 616-624

Publisher: Association for the Advancement of Artificial Intelligence

DOI: 10.48550/arxiv.2008.00969

Optimization of Robot Configurations for Motion Planning in Industrial Riveting

Author(s): Girgin, H., Lembono, T.S., Cirligeanu, R. and Calinon, S.
Published in: IEEE Intl Conf. on Advanced Robotics (ICAR), 2021
Publisher: IEEE

8 of 28


https://doi.org/10.1109/icra48506.2021.9562022
https://doi.org/10.1109/icra48506.2021.9562022
https://doi.org/10.1109/humanoids43949.2019.9035005
https://doi.org/10.1109/humanoids43949.2019.9035005
https://doi.org/10.1109/iros51168.2021.9636860
https://doi.org/10.1109/iros51168.2021.9636860
https://doi.org/10.1109/iros51168.2021.9636860
https://doi.org/10.1109/icra40945.2020.9197371
https://doi.org/10.1109/icra40945.2020.9197371
https://doi.org/10.48550/arxiv.2008.00969
https://doi.org/10.48550/arxiv.2008.00969
https://doi.org/10.48550/arxiv.2008.00969

Real-Time Motion Planning_in Changing_Environments Using Topology-Based Encoding_of Past
Knowledge (4

Author(s): Richard Fisher, Benjamin Rosman, Vladimir lvan

Published in: 2018 IEEE/RSJ International Conference on Intelligent Robots
and Systems (IROS), 2018, Page(s) 6512-6517, ISBN 978-1-5386-8094-0
Publisher: IEEE

DOI: 10.1109/ir0s.2018.8593879

Crocoddyl: Fast computation, Efficient solvers, Receding horizon and Learning
Author(s): Nicolas Mansard

Published in: JNRR (French Days for Robotics), 2020
Publisher: --

Variable Autonomy of Whole-body Control for Inspection and Intervention in Industrial Environments
using Legged Robots (4

Author(s): Guiyang Xin, Carlo Tiseo, Wouter Wolfslag, Joshua Smith, Oguzhan
Cebe, Zhibin Li, Sethu Vijayakumar, Michael Mistry

Published in: 2020 IEEE 16th International Conference on Automation Science
and Engineering (CASE), 2020, Page(s) 1415-1420, ISBN 978-1-7281-6904-0
Publisher: IEEE

DOI: 10.1109/case48305.2020.9216813

Implementation of a Reactive Walking Controller for the New Open-Hardware Quadruped Solo-12
Author(s): Pierre-Alexandre Léziart, Thomas Flayols, Felix Grimminger, Nicolas
Mansard, Philippe Soueres

Published in: IEEE ICRA, 2021

Publisher: IEEE

Next Steps: Learning a Disentangled Gait Representation for Versatile Quadruped Locomotion (4
Author(s): Alexander L. Mitchell, Wolfgang Merkt, Mathieu Geisert, Siddhant
Gangapurwala, Martin Engelcke, Oiwi Parker Jones, loannis Havoutis, Ingmar
Posner

Published in: IEEE International Conference on Robotics and Automation
(ICRA), 2022

Publisher: IEEE

DOI: 10.48550/arxiv.2112.04809

Robust Humanoid Locomotion Using_Trajectory Optimization and Sample-Efficient Learning * (4
Author(s): Mohammad Hasan Yeganegi, Majid Khadiv, S. Ali A. Moosavian, Jia-
Jie Zhu, Andrea Del Prete, Ludovic Righetti

Published in: 2019 IEEE-RAS 19th International Conference on Humanoid
Robots (Humanoids), 2019, Page(s) 170-177, ISBN 978-1-5386-7630-1
Publisher: IEEE

DOI: 10.1109/humanoids43949.2019.9035003
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Leveraging Contact Forces for Learning to Grasp (4

Author(s): Hamza Merzic, Miroslav Bogdanovic, Daniel Kappler, Ludovic
Righetti, Jeannette Bohg

Published in: 2019 International Conference on Robotics and Automation
(ICRA), 2019, Page(s) 3615-3621, ISBN 978-1-5386-6027-0

Publisher: IEEE

DOI: 10.1109/icra.2019.8793733

Learning_Task-Specific Dynamics to Improve Whole-Body Control (4

Author(s): Andrej Gams, Sean A. Mason, Ales Ude, Stefan Schaal, Ludovic
Rigbetti

Published in: 2018 IEEE-RAS 18th International Conference on Humanoid
Robots (Humanoids), 2018, Page(s) 280-283, ISBN 978-1-5386-7283-9
Publisher: IEEE

DOI: 10.1109/humanoids.2018.8624970

Learning Whole-body Motor Skills for Humanoids

Author(s): Chuanyu Yang, Kai Yuan, Wolfgang Merkt, Taku Komura, Sethu
Vijayakumar, Zhibin Li
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