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Anthropomorphic

Robotics

General
Introduction

Wearable

Robotics

Video: Sarah Crespi, Science Maganize. http://scim.ag/2uizYzc

https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqazRULVRLaWhMNXNTdmVWaTNTVVVvZWI2S0g3Z3xBQ3Jtc0tub01Na0RITm9Rbjd0bUlKUUd1cFUwS1JJVUttbUV1YnptT1htVDM1R3NoM04zeGxVaDV0cW9NZlJQdG10WS1RdlNnWTRsYW5Sd0x2TFZiZ2lteHZIQW5YMkJVdkNwbGtJQjdzc1VGUklZaTBsZGRBaw&q=http%3A%2F%2Fscim.ag%2F2uizYzc&v=nQVnkMHb8Ng


Exoskeletons
Definition

EXO + SKELETON

External +  Rigidly (attached)

Rigidly interfaced to the limb through 
dedicated components to transmit motion or 
torques.



4

1889Exoskeletons
The Origins

General Electric's 

1966 Hardiman. 
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Exoskeletons
Not Always Active

Collins et al. 2015
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Exoskeletons
Different Target Limbs

ekso BionicsSMS lab, ETHZRELAB ETHZ
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Several solutions – several needs



TWIICE, Vouga, ICORR 2017

Baud, ICORR 2019 

Fasola, ICORR 2019

Augmentation

Assistance

Rehabilitation



TWIICE, Vouga, ICORR 2017

Baud, ICORR 2019 

Fasola, ICORR 2019 HiBSO, Olivier et al. Rob & Aut Sys, 2015 Autonomyo, Ortlieb et al, ICORR 2017



TWIICE
A lightweight exoskeleton for paraplegics
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Tristan Vouga, Romain Baud , Julien Pache, Jemina Fasola

September 2016
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August, 2015



TWIICE 
2016

page

012





14



15

Testing in Real-Life Situations & Contexts



Architecture and Components
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Human-inspired
standing balance controller
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Video link Video link

[Fasola et al, 2019, 2020]

[Baud et al, 2019]

../../Walki/Docs_med_2020/TWIICE_self_balanced.mp4
../../Walki/Docs_med_2020/TWIICE_self_balanced_w_silke.mp4


Key
Principles
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Modularity 

Versatility

Simplicity 



More modularity 
A dream comes true
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Transfemoral Amputee

Speed

Assistance

Bulkiness

Transfemoral Amputee

Project “RUNNER”
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Conclusion: What Do Exoskeletons Need 

From Power Electronics?

➢ Compact and lightweight yet powerful actuation and 

amplification (high torque density)

➢Motor driver circuits with high efficiencies

➢ High energy capacity to allow longer autonomy

➢ Reliability, compatibility and safety are vital



TWIICE, A Team of Excellence
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