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Introduction

HuMAnRS toolbox : an open-source software

@ toolbox developed with Scilab

o free open-source clone of Matlab
@ rich numerical analysis environment

@ allows fast prototyping of simulation and analysis tools

@ free open-source software under GNU General Public
License

@ community of users



Introduction

HuMANRS toolbox origin

Originally developed for humanoid robotics research

= state-of-the-art algorithms for
@ modeling
@ analysis
@ simulation

of human and humanoid motion




HuMAnRS toolbox :

Introduction

sample applications

Motion
reconstruction from
various sensors

Simulation of various
contact situations

Simulation of
Functional Electric
Stimulation




HuMAnRS Toolbox Overview

Combining inverse and forward dynamics

MOCAP Simulation of virtual experiment



SpaceWalk.mpeg
Media File (video/mpeg)


Musculo-Skeletal Dynamical Model

Musculo-skeletal dynamical model

Muscle contraction model
developed for Functional Electric
Stimulation
“ (DEMAR team, Montpellier)

Skeletal model
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Musculo-Skeletal Dynamical Model

Musculo-skeletal dynamical model

In the HuUMANRS toolbox, these two dynamics are modeled
separately and interconnected later.
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Motion Capture from Multiple Sensors

Optical Sensors model

Markers included so far

No subset of these optical
markers allows the complete
reconstruction

Global approach combining all
the available informations
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Analysis and Simulation Tools

Kinetics and dynamics

@ Forward and inverse dynamics based on Lagrangian
formulation

T

M(@)a -+ N(a.4) + G(a) = (5 ) + (@)
@ For example, the kinetic energy of whole body is :

1, .
Ec = 54" M(a)g
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Analysis and Simulation Tools

Unilateral contact forces and simulation of hybrid dynamics

Initialisations of
ContactState,
ActuationState,
z.

Different contact phases Loop —

Integration on [ t ; t + SamplingPeriod |

of the ordinary differential equation
representing the system dynamic.
Stopping time
Events
o >0 en >0

t = t + SamplingPeriod

Handling of
contacts and
actuations
events

en=0

Hybrid dynamics



Conclusion

Conclusion

+ HuMANRS toolbox offers tools for :
o modeling kinematics, kinetics and dynamics of human bodies

@ numerical treatment of these models in motion capture,
analysis and simulation

+ robotics background = maximum of precision and efficiency

+ "“toolbox” architecture allows mixing simply different phases
of motion capture, analysis and simulation

— the user interface is still at an expert level
... a more user-friendly interface is under development!
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