ETHzirich robolicse IROS 2015

Cybathlon

Benchmarking
Assistive Devices

Dario Floreano, EPF Lausanne & ‘

Robert Riener, ETH Zurich

o == .
D &
erBalgrlst a & Hocoma WMD C., erebral  pewaumen™



ETHzirich roboficse

40’000 Amputations per Year (USA)

1.7 Million Amputees (USA)
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60’000 C-Legs sold till 2015
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Common Prostheses Are Not Actuated |
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© Reuters

Breaking News, USA 11/2012
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65 Million Wheelchair Users Worldwidel

World Health Organization. Guidelines on the Provision of Manual Wheelchairs. WHO Press, 2008.
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Worldwide 500’000 New Cases of
Spinal Cord Injury per Year?

World Health Organization. Spinal Cord Injury. WHO Press, 2013.
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Paralysed Claire Lomas finishes London
Marathon 16 days after it began
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Cybathlon:

Promote the Development of
USEFUL Assistive Systems ...
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... and Remove Barriers

Research and

Disabilities

General Public
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Swiss Arena, Kloten, Zurich
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Muscle Stimulation Bike Race N

Start 1

Start 2
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Powered Exoskeleton Race 1
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Powered Exoskeleton Race
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Powered Exoskeleton Race
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Powered Prosthesis Race
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Wheelchair
Race
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Powered Wheelchair Race
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Powered Wheelchair Race













Powered Arm

Prosthesis Race . '
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Powered Arm Prosthesis Race
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Powered Arm Prosthesis Race

Performance Tasks

N 1500 J
|
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Powered Arm Prosthesis Race

“L B Activities of daily living tasks:
: Carry shopping bags and boxes




ETH:zirich roboficse “
ra LW

b
b

Powered Arm Prosthesis Race

, m | Activities of Daily Living Tasks:
: Prepare Breakfast on Table
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Brain-Computer-Interface Race
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Brain-Computer-Interface Race X
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4. WINTERMUTE

BRAINRUNNERS

3. ROLLERBALL

4. WINTERMUTE .




AN LT T e,

Zircher
Kantonalbank

./ ol § dl il ol i ,‘ ‘. BRI GE Y
iy L { (? 7 ,.; > an ’3(’ L. !')‘”["5";- A -',,‘ ‘: i
.-;l—.. 3 l‘¥ ﬁb » _'t ! & -'f‘-‘c-’ ;‘ oI B V\‘ . . B e STEEED iy . i
Loy o Y el Y & €§I o LW gl N EE X R
S om ¥ THIN . e - p"_ f-“ﬂ O T
” J YJ&@; —'8-- 7 f.‘ %!‘..”&/ ‘ f ’&_‘_' R - : /’ .;-:-‘.‘

— — T g ‘,5-',,_' 5, 44 4 |
g L ol Ho L




14

45-" A

I AL ’”&"“






ETHzirich roboficse ﬁ
LAL
Safety N

Remote Checks at Registration (some Months in Advance)
* Technical experts: risk analysis, movies, photos, certifications

* Medical experts: patient inclusion criteria

* Declaration of consent of team members and pilots

Checks Right Before the Races
* Technical experts: live-tests of device technology
 Medical experts: check patient status

Safety at the Races
e Save tracks: max. 7 steps, handrails, cushions, helmets, helpers
* Insurances for teams, stadium, organisers
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Qualification Races

Ranking
1. Points

2. Difficulty level
3. Time
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Discipline

Final Races

Pilots per Race

Judging

Time

Final Ranking

A-Final: 7 %/

B-Final: ¥ 4. ...
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A-Final:%? Y ? 4.

B-Final: 5. 6. 7. 8.

etc.
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Cybathlon: 8 October 2016

QUALIFICATIONS: Morning FINALS: Afternoon
mm i BCI Station FES Bahn Objektbahnen Zeremonien
ARM-Q1 14:00 FES-F-D
ARM-Q2 14:10 |:OEE:]

ARM-Q3 14:20 FES-F-C
FES-Q1 14:30 ARM-F-B
BCl-Q1 14:40 ARM-F-A
FES-Q2 VR BCI-F-A
LEG-Q1 15:00 ARM-Race
LEG-Q2 15:10 FES-F-B
LEG-Q3 15:20 BCl-Race
FES-Q3 15:30 FES-t I VE TV
BCI-Q2 15:40 FES-Race
FES-Q4 15:50 LEG-F-B
EX0-Q1 16:00 LEG-F-A
EX0-Q2 16:10 LEG-Race
EX0-Q3 16:20 EXO-F-A
FES-Q5 16:30 EXO-F-B
BCI-Q3 16:40 EXO-Race
FES-Q6 16:50 WHEEL-F-B
WHEEL-Q1 17:00 WHEEL-F-A
WHEEL-Q2 17:10 WHEECL-Race
WHEEL-Q3
. - Abschlussrede
Begrissung .
Show - Show bis ca. 19.00
[ ]
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Standardized Safety Checks

* Device technology

e Patient inclusion & health status

Standardized Tracks and Obstacles

 Performance tasks
e Activities of daily living tasks

Standardized Scoring System

. - -, T
* Function counts more than ; \ _ K . =
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Registrations: Current State \

Discipline Pilots

/1{4( FES Bike 10
0 )/

: 7

13

6

8
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Actual State (Sept ‘15)
*58 Pilots
*50 Teams

22 Countries pilots:
- Europe 40 (Swiss 9, UK 9)
- North America 7

- Latin America 3

- Asia 7

- Australia 1
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Organisator, Sponsors, Partners Y

Organisator
ETH

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

Main Sponsors

Der Ba lg I i St Wir bringen Energie @

Premium Partners
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DENK AN MICH‘

Presenting Sponsor
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Schweizerische
Multiple Sklerose
Gesellschaft
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ide the "Cybathlon" and future robotics

9
a
™

2 g

' ROBERT RIENER
Cybathlon Organizer
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BB News Sport Weather Capital Future = Sho

NEWS TEcHNOLOGY \

Home UK Africa Asia Australia Europe Latin America Mid-East US & Canada Business Health

27 March 2014 Last updated at 12:24 GMT K&

Bionic Olympics to be hosted in 2016

h
b



ETH:zirich roboficse
X

BUSINESS TIMES

la Repubblica m Jiene Jiivcher Jeitung
%ﬁ: gom THEWEEK INTERNATIONAL
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http://upload.wikimedia.org/wikipedia/de/3/3b/World_Radio_Switzerland.svg
http://upload.wikimedia.org/wikipedia/de/3/3b/World_Radio_Switzerland.svg
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Japanese Television Shows
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NHK Sakidori, June 2015




The Cybathlon y

8 October 2016 ‘
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See you there!
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