
Innova&ve	
  Welfare	
  Technology	
  	
  
for	
  the	
  21st	
  Century	
  

	
  
Project	
  seminar	
  
WP	
  1.1	
  Rehabilita5on	
  training	
  
	
  
Per	
  Kjaer,	
  associate	
  professor,	
  PT,	
  PhD	
  
Department	
  of	
  Sports	
  Science	
  	
  and	
  Clinical	
  Biomechanics	
  
University	
  of	
  Southern	
  Denmark	
  

	
  



About	
  Pa5ent@home	
  

•  Pa&ent	
  at	
  home	
  intend	
  to	
  
–  Reduce	
  the	
  demand	
  on	
  the	
  public	
  sector	
  
–  Reduce	
  the	
  number	
  of	
  admissions	
  
–  Reduce	
  the	
  dura&on	
  of	
  hospitalisa&ons	
  
–  Develop	
  new	
  safe	
  treatments	
  

hospital	
  



Inter-­‐disciplinary	
  innova5on	
  collabora5on	
  

•  More	
  than	
  40	
  na&onal	
  and	
  interna&onal	
  partners	
  	
  
–  Private	
  companies	
  
–  Research	
  ins&tu&ons	
  
–  Health	
  care	
  staff	
  
–  Pa&ents	
  	
  



Workpackages	
  
Rehabilita&ve	
  

training	
  

Monitoring	
  for	
  
clinical	
  decision-­‐	
  

making	
  

Care	
  

Infra	
  structure	
  

Informa&on	
  and	
  
knowledge	
  
management	
  

Documenta&on	
  



`Rehabilita5ve	
  Training´	
  
•  Maersk	
  McKinney	
  Moller	
  
Ins&tute	
  
–  `paralysis	
  or	
  stroke´	
  
–  Training	
  with	
  robots	
  

•  Technical	
  University	
  of	
  
Denmark	
  
–  `geriatric	
  pa6ents´	
  
–  Fall	
  preven6on	
  
–  Play	
  ware	
  

•  Sports	
  Science	
  and	
  
Clinical	
  Biomechanics	
  
`cervical	
  radiculopathy´	
  
–  Interac6ve	
  training	
  
using	
  apps	
  

– Measure	
  and	
  monitor	
  



Innova5on	
  model	
  



G1	
   G2	
   G3	
   G4	
   G5	
  Concept	
  Needs	
   Proof	
  of	
  	
  
concept	
  

Product	
  /	
  
Service	
  

Test	
  and	
  	
  
evalua5on	
  

MAST	
  G2	
   MAST	
  G3	
  and	
  Reality	
  Check	
   MAST	
  G4	
   MAST	
  G5	
  

Analyses	
  of	
  needs	
  
Technology	
  screening	
  
Market	
  screening	
  
Stakeholder	
  analyses	
  

Partner	
  iden&fica&on	
  
Idea	
  genera&on	
  and	
  
screening	
  
Marked	
  screening	
  
Mock-­‐ups	
  
Test	
  and	
  adjustment	
  

Business	
  model	
  
Form,	
  func&on	
  and	
  user	
  
interface	
  
Prototypes	
  
Test	
  and	
  adjustment	
  
	
  
	
  

Clinical	
  tests/other	
  tests	
  
Effect	
  evalua&on	
  

AL	
  1	
  Researchers	
  

AL	
  3	
  Companies	
  

Design	
  and	
  construc&on	
  
Test	
  and	
  adjustment	
  
O-­‐series	
  /	
  Beta	
  versions	
  	
  
Economy	
  
Marke&ng	
  and	
  sales	
  strategy	
  
	
  

Innova5on	
  model	
  

40	
  
Products/	
  
Services	
  



G1	
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  Check	
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  of	
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  screening	
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  screening	
  
Stakeholder	
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  iden&fica&on	
  
Idea	
  genera&on	
  and	
  
screening	
  
Marked	
  screening	
  
Mock-­‐ups	
  
Test	
  and	
  adjustment	
  

Business	
  model	
  
Form,	
  func&on	
  and	
  user	
  
interface	
  
Prototypes	
  
Test	
  and	
  adjustment	
  
	
  
	
  

Clinical	
  tests/other	
  tests	
  
Effect	
  evalua&on	
  

AL	
  1	
  Researchers	
  

AL	
  3	
  Companies	
  

Design	
  and	
  construc&on	
  
Test	
  and	
  adjustment	
  
O-­‐series	
  /	
  Beta	
  versions	
  	
  
Economy	
  
Marke&ng	
  and	
  sales	
  strategy	
  
	
  

Innova5on	
  model	
  

40	
  
Products/	
  
Services	
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for stroke or brain haemorrhage patients. 

 

Experience	
  Based	
  Health	
  Care	
  
The	
  'un-­‐just'	
  factor:	
  Balancing	
  life	
  in	
  the	
  lived	
  experience	
  of	
  Cervical	
  Radiculopathy	
  

Pa&ent	
  en
gagement	
  in	
  

secondary
	
  health	
  car

e	
  

interven&o
ns	
  for	
  pa&e

nts	
  with	
  

radia&ng	
  n
eck	
  pain-­‐	
  a

	
  

qualita&ve
	
  study	
  

In	
  a	
  se
conda

ry	
  car
e	
  se[

ng,	
  diff
erenc

es	
  

betwe
en	
  ne

ck	
  pai
n	
  subg

roups
	
  

classifi
ed	
  usi

ng	
  the
	
  Queb

ec	
  Tas
k	
  Forc

e	
  

Classifi
ca&on

	
  Syste
m	
  were

	
  typica
lly	
  

small	
  -­‐	
  a	
  
longit

udina
l	
  study

	
  



G1	
   G2	
   G3	
   G4	
   G5	
  Concept	
  Needs	
   Proof	
  of	
  	
  
concept	
  

Product	
  /	
  
Service	
  

Test	
  and	
  	
  
evalua5on	
  

MAST	
  G2	
   MAST	
  G3	
  and	
  Reality	
  Check	
   MAST	
  G4	
   MAST	
  G5	
  

Analyses	
  of	
  needs	
  
Technology	
  screening	
  
Market	
  screening	
  
Stakeholder	
  analyses	
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  iden&fica&on	
  
Idea	
  genera&on	
  and	
  
screening	
  
Marked	
  screening	
  
Mock-­‐ups	
  
Test	
  and	
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Business	
  model	
  
Form,	
  func&on	
  and	
  user	
  
interface	
  
Prototypes	
  
Test	
  and	
  adjustment	
  
	
  
	
  

Clinical	
  tests/other	
  tests	
  
Effect	
  evalua&on	
  

AL	
  1	
  Researchers	
  

AL	
  3	
  Companies	
  

Design	
  and	
  construc&on	
  
Test	
  and	
  adjustment	
  
O-­‐series	
  /	
  Beta	
  versions	
  	
  
Economy	
  
Marke&ng	
  and	
  sales	
  strategy	
  
	
  

Innova5on	
  model	
  

40	
  
Products/	
  
Services	
  

Virksomheder	
  
	
  
•  “mange	
  kontakter”	
  
•  Hospitalet	
  Valdemar	
  
•  Entertainments	
  Robo&cs	
  
•  DigiMovez	
  
•  ICURA	
  
•  DorsaVi	
  
•  GN	
  Store	
  Nord	
  

•  ExorLive	
  
•  Mobile	
  Fitness	
  



G1	
   G2	
   G3	
   G4	
   G5	
  Concept	
  Needs	
   Proof	
  of	
  	
  
concept	
  

Product	
  /	
  
Service	
  

Test	
  and	
  	
  
evalua5on	
  

MAST	
  G2	
   MAST	
  G3	
  and	
  Reality	
  Check	
   MAST	
  G4	
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  of	
  needs	
  
Technology	
  screening	
  
Market	
  screening	
  
Stakeholder	
  analyses	
  

Partner	
  iden&fica&on	
  
Idea	
  genera&on	
  and	
  
screening	
  
Marked	
  screening	
  
Mock-­‐ups	
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Prototypes	
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  adjustment	
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  tests/other	
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Effect	
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AL	
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  and	
  adjustment	
  
O-­‐series	
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  Beta	
  versions	
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Marke&ng	
  and	
  sales	
  strategy	
  
	
  

Innova5on	
  model	
  

40	
  
Products/	
  
Services	
  

Prototypes	
  
	
  
•  Sensorer	
  &l	
  måling	
  af	
  bevægelser	
  •  Test	
  baeeri	
  for	
  nakken	
  •  Øvelsesprogram	
  •  Interak&ve	
  apps	
  &l	
  øvelser	
  •  Apps	
  &l	
  balance	
  
•  Tiles	
  /	
  spil	
  &l	
  rehabilitering	
  •  Roboeer	
  &l	
  træning	
  



G1	
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   G3	
   G4	
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  Needs	
   Proof	
  of	
  	
  
concept	
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  /	
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evalua5on	
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  and	
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  G5	
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Marked	
  screening	
  
Mock-­‐ups	
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  and	
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  tests/other	
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Effect	
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  1	
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  3	
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  construc&on	
  
Test	
  and	
  adjustment	
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  versions	
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Innova5on	
  model	
  

40	
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Services	
  

Sensorer	
  og	
  sohware	
  &l	
  

nakketest	
  “playware”	
  



G1	
   G2	
   G3	
   G4	
   G5	
  Concept	
  Needs	
   Proof	
  of	
  	
  
concept	
  

Product	
  /	
  
Service	
  

Test	
  and	
  	
  
evalua5on	
  

MAST	
  G2	
   MAST	
  G3	
  and	
  Reality	
  Check	
   MAST	
  G4	
   MAST	
  G5	
  

Analyses	
  of	
  needs	
  
Technology	
  screening	
  
Market	
  screening	
  
Stakeholder	
  analyses	
  

Partner	
  iden&fica&on	
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  genera&on	
  and	
  
screening	
  
Marked	
  screening	
  
Mock-­‐ups	
  
Test	
  and	
  adjustment	
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  model	
  
Form,	
  func&on	
  and	
  user	
  
interface	
  
Prototypes	
  
Test	
  and	
  adjustment	
  
	
  
	
  

Clinical	
  tests/other	
  tests	
  
Effect	
  evalua&on	
  

AL	
  1	
  Researchers	
  

AL	
  3	
  Companies	
  

Design	
  and	
  construc&on	
  
Test	
  and	
  adjustment	
  
O-­‐series	
  /	
  Beta	
  versions	
  	
  
Economy	
  
Marke&ng	
  and	
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  strategy	
  
	
  

Innova5on	
  model	
  

40	
  
Products/	
  
Services	
  



Program	
  

	
  12.00	
  –	
  12.15	
  	
  Velkommen	
  og	
  status	
  WP1.1.	
  Per	
  
Kjær	
  
	
  	
  
12.15	
  –	
  12.25	
  	
  Måling	
  af	
  3-­‐D	
  nakkebevægelser	
  i	
  
rehabilitering.	
  Bue	
  B	
  Hesby	
  
	
  	
  
12.25	
  –	
  12.35	
  ViMove	
  trådløse	
  sensorer	
  måler	
  
lænderyggens	
  bevægelser	
  -­‐og	
  gør	
  både	
  pa&enter,	
  
behandlere	
  og	
  forskere	
  klogere	
  på	
  hvordan	
  vi	
  
bevæger	
  os.	
  Hanne	
  L	
  Mjøsund	
  
	
  
12.35	
  –	
  12.45	
  	
  ReHap:	
  Hjemmetræning	
  &l	
  
pa&enter	
  med	
  diskusprolaps	
  i	
  nakken.	
  Hanne	
  
Rasmussen	
  
	
  	
  
12.45	
  –	
  12.55	
  Legende	
  træning	
  &l	
  
faldforebyggelse	
  og	
  genoptræning	
  -­‐	
  effekter	
  og	
  
økonomi.	
  Henrik	
  Hautop	
  Lund	
  
	
  	
  
	
  

12.55	
  –	
  13.05	
  	
  Legende	
  hjemmetræning	
  -­‐	
  et	
  
pilotstudium	
  hos	
  ældre	
  borgere.	
  
Jari	
  Due	
  Jessen	
  
	
  	
  
13.05	
  –	
  13.15	
  	
  Affordable	
  training	
  robots.	
  Anders	
  
Stengaard	
  Sørensen	
  
	
  	
  
13.15	
  –	
  13.25	
  	
  Universal	
  Robotrainer	
  og	
  Headset	
  
trainer.	
  Jacob	
  Nielsen	
  
	
  	
  
13.25	
  –	
  13.35	
  	
  Velfærdsteknologi	
  set	
  i	
  et	
  større	
  
perspek&v.	
  Gisela	
  Sjøgaard	
  
	
  	
  
	
  	
  
13.35	
  –	
  15.30	
  	
  Besøg	
  på	
  stande,	
  match	
  making	
  og	
  
networking-­‐	
  Der	
  serveres	
  kaffe	
  te	
  og	
  frugt-­‐	
  
	
  	
  
15.30	
  –	
  16.00	
  	
  Opsamling,	
  nye	
  partnerskaber,	
  
afrunding	
  
	
  



God	
  fornøjelse	
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Experience	
  Based	
  Health	
  Care	
  
The	
  'un-­‐just'	
  factor:	
  Balancing	
  life	
  in	
  the	
  lived	
  
experience	
  of	
  Cervical	
  Radiculopathy	
  



Modular	
  Interac5ve	
  Tiles	
  



Development,	
  test	
  and	
  valida5on	
  of	
  
technologies	
  to	
  be	
  used	
  in	
  exercise	
  
therapy	
  for	
  people	
  with	
  cervical	
  
radiculopathy	
  

Bue	
  Bonnerup	
  Hesby,	
  ph.d.-­‐student,	
  cand	
  manu	
  



Physiotherapist	
  Universal	
  Robot?	
  



Examples	
  of	
  tes5ng	
  with	
  Vicon	
  	
  
and	
  DorsaVi	
  

•  Mo&on	
  sensors	
  

•  Vicon	
  markers	
  

•  Specified	
  movement	
  



Technologies	
  in	
  play	
  

•  Sensors	
  systems	
  containing	
  
gyroscope,	
  accelerometer	
  and	
  
magne&c	
  compas	
  

•  Infrared	
  cameras	
  for	
  3D	
  
cupture	
  of	
  mo&on	
  






