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GWhat exists? = Why are there not more devices?
g How to overcome? -> Success factors?
9 Our successtory to enhance early rehabilitation.

@What brings the future? - Further Ideas to improve rehabilitation
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Definition Rehabilitation
Speech

“interventions designed to optimize
functioning and reduce disability in
individuals with health conditions in

interaction with their environment”
- WHO

Occupational

7~

Physical
N
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Timeline of Rehabilitation

Serious Adverse Rehabilitation
Event Center Home

Hospital Dezentral
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Timeline of Rehabilitation

Todays Recovery Timeline

Chronic
>6months
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Timeline of Rehabilitation

Todays # Rehabilitation Devices

Serious Adverse Rehabilitation
Event Center

Home

o

Hospital Dezentral

Don‘t Forget Clinical Reality | kim.peper@tum.de



D Munich Institute of Robotics and Machine Intelligence (MIRMI)
ﬁ M Integrative Research Institute

Technische Universitat Minchen

Timeline of Rehabilitation

== === Potential for faster and higher recovery

W Potential for additional devices - - =

Additional devices during rehabilitation would support

faster and higher recovery!
Don‘t Forget Clinical Reality | kim.peper@tum.de
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Why are there not more devices?

Goal: Accepted market product

/Y NN\

Evidence proof ?
P CE - Certificate

Feasability proof F
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Why are there not more devices?

Goal: Accepted market product

. Proof of evidence for rehab
Evidence proof device is complex and expensive

Too late identification
of user's needs

? CE - Certificate

Long expensive
approval process

Feasability proof F

Data protection within
clinical setting

Don‘t Forget Clinical Reality | kim.peper@tum.de
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How to master the challenges?

Goal: Accepted market product

Oy
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Success factors for data-driven rehabilitation devices:

What and whom do we need to consider?

Monitoring Insurance

Adaptive . Interdisciplinary Family . Patient
. Measurable Therapist .

Preclse Doctor
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12



D Munich Institute of Robotics and Machine Intelligence (MIRMI)
ﬁ M Integrative Research Institute

Technische Universitat Minchen

,Assist-As-Needed” w -

i g _needed therap
_hased assist-as-neece i
B Testing r000" basiicipation of a patient durin

litation: a case study

y for
g early

active par!

improving 2
g neurorehabi

rehabilitation as a successtory

s 1) oot tEn, Pt
e aonred s aied. e partipitn
e o s g o P o Bt e S

Rehabweek 2022, Rotterdam
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VEMOTION, Reactive Robotics GmbH

eactive
woboftics

https://www.youtube.com/watch?v=45dSWweCZGA

Advsrs Rehabilitatiol
Center

.@...
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The ,Assist-As-Needed” rehabilitation as a successtory

We took the VEMOTION System
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The ,Assist-As-Needed” rehabilitation as a successtory

We took the VEMOTION System
and added

Assist-As-Needed,
a Data-Driven controller

Don‘t Forget Clinical Reality | kim.peper@tum.de 16



D Munich Institute of Robotics and Machine Intelligence (MIRMI)
ﬁ M Integrative Research Institute

Technische Universitat Minchen

Assist-As-Needed

ldea

2018

Technische
Universitat
Minchen
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Motion adaptation S

WY

Trajectory generator

Energy Storage Patient

E. Shahriari et al., IROS 2019 18



D Munich Institute of Robotics and Machine Intelligence (MIRMI)
m M Integrative Research Institute

Technische Universitat Minchen

Assist-As-Needed

Simulation

2018 2019

Technische
Universitat
Miinchen
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E. Shahriari et al., IROS 2019
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Assist-As-Needed

Implementation

2018 2019 2019 2019

Technische Technische
Universitat Universitat
Miinchen Minchen

Feactive
woboftics
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Assist-As-Needed

Idlea Prototype Healthy Testing

/ in Lab

Simulation Implementation Optimization

2018 2019 2019 2019

Technische Technische Tegl1nis;}.?e
Universitat Universitat Urlllwsrsllal
Miinchen Minchen Munchen

Reactive o 4 SCHON
Woboftics EEGI;'.EEIK
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Assist-As-Needed

dea Prototype Healthy Testing

/ in Lab

~ ”
@ Simulation Implementation Optimization
—3

2018 2019 2019 2019

CE

aactive
botics

AJ
0

Feactive
woboftics
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Assist-As-Needed

Idea Healthy Testing
Prototype :
L P in Lab “E
\Q/
: : : N Patient
Simulation Implementation Optimization Tests

2018 2019 2019 2019 lEOZJ_ !" 2023I
e active [FEE
et m e m Pobotics

Reactive o 4 SCHON o 4 SCHON
Robotics KLINIK KLINIK
ad Aibling ad Aibling
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—>First step towards
evidence proof

K. Peper et al., ICORR 2022
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Assist-As-Needed

\Idlea Prototype Healthy Testing CE Roll Out

/ in Lab

@ Simulation Implementation Optimization P_?;isetr;t .?E%
%021 ﬁ 202? 2023

2018 2019 2019 2019
Qgggr\(gs i | TUT SR

echnische echnische
niversita niversita
nchen nchen

keactive ° o 4 SCHON
Robotics KLINIK KLINIK
ad Aibling ad Al
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How Data-Driven Rehabilitation Can Enhance Therapy Today

What exists? - Why are there not more devices?

Monitoring

Interdisciplinary

.\‘/‘
Precise \ Measurable

How to overcome? - Success factors?

X a8, %-\ ‘

= O - o Our successtory to enhance early rehabilitation.
|
‘ t‘i_ A \‘\
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What brings the future? - Further ideas to improve rehabilitation
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Individualized treatménts

Unlocking the potential of data

Reinforcement learning
& Prediction
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Questions?
Reach out:

Reactive o A SCHON

Robotics KLINIK

Bad Aibling
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