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Some	  Figures	  
•  Non-‐profit	  private	  Founda5on	  
•  5.615	  employees	  and	  collaborators	  

•  3.713	  hospital	  beds	  
•  29	  Centers	  in	  9	  Regions,	  	  

•  2	  Research	  Hospitals	  (IRCCS)	  
•  8	  Centers	  for	  elderly	  care	  
•  23	  Rehabilita5on	  Centers	  in	  9	  Regions	  

•  41	  Outpa5ent	  clinics	  
•  More	  than	  3.3	  million	  pa5ent	  access/year	  

Areas	  of	  ac5vity	  
•  Health	  Care	  
•  Social	  and	  training	  ac5vi5es	  for	  disabled	  people	  
•  Higher	  Educa5on	  
•  Research	  &	  innova5on	  (Centro	  di	  Bioingegneria)	  
•  Interna5onal	  Aid	  in	  Development	  Countries	  (NGO)	  
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Powered	  Wheelchair:	  Some	  Figures	  

•  Around	  6250	  powered	  wheelchairs	  are	  sold	  in	  Italy	  every	  year	  (55%	  indoor,	  45%	  outdoor	  use)	  
•  Reimbursement:	  NHS	  tariffs	  for	  powered	  wheelchairs	  $3,035	  for	  indoor	  and	  $5,157	  for	  outdoor	  use,	  

plus	  about	  >10%	  for	  accessories	  
•  Current	  annual	  Italian	  powered	  wheelchair	  market	  is	  worth	  at	  least	  $	  27M	  
•  From	  other	  sources:	  by	  2018	  $	  2.9B	  expected	  for	  the	  manual	  wheelchair	  global	  market	  and	  	  

$	  3.9B	  expected	  for	  the	  power	  wheelchair	  market	  

The	  percentage	  of	  abandonment	  of	  all	  AT	  solu5ons	  (not	  only	  PW)	  during	  the	  year	  following	  provision	  
range	  from	  25%	  (Federici	  &	  Borsci,	  2011)	  to	  40%	  (Philips	  &	  Zhao,	  1993)	  -‐>	  There	  is	  a	  growing	  demand	  
of	  careful	  quan5ta5ve	  evalua5on	  and	  measurements	  of	  the	  outcomes	  (effec5veness	  and	  usefulness)	  



• Main	  project	  goal:	  to	  verify	  that	  the	  early	  adopaon	  of	  Powered	  
Wheelchair	  (PW)	  may	  contribute	  to	  an	  increase	  in	  cogniave	  funcaons,	  
through	  the	  autonomous	  exploraaon	  of	  environment	  

•  Secondary	  project	  goal:	  to	  build	  and	  test	  an	  appropriate	  hw/sw	  
architecture	  to	  acquire	  quanataave	  data	  about	  the	  daily	  use	  of	  PW,	  
storing	  them	  locally	  and	  in	  the	  cloud,	  where	  they	  may	  be	  further	  
processed	  to	  extract	  indexes.	  

•  The	  project	  (funded	  by	  Lombardy	  Region)	  started	  in	  2013	  and	  is	  
currently	  in	  the	  final	  test	  on-‐the-‐field	  phase.	  	  

Project	  MARINER:	  MonitorAggio	  Remoto	  carrozIne	  ElefRoniche	  
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Progefo	  MARINER:	  Front-‐end	  Assembly	  scheme	  
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Enclosures	  and	  plates.	  (1)	  Smartphone	  (Samsung	  S4)	  placed	  in	  a	  rugged	  
plas9c	  case,	  (2)	  enclosure	  containing	  the	  Yoctopuce	  Maxi-‐IO	  acquisi9on	  
module	  and	  the	  DC-‐DC	  converter,	  (3)	  holding	  bolts,	  (4)	  metal	  plates	  on	  the	  
PW,	  (5)	  cable	  to	  the	  caveKo	  smartphone,	  (6)	  cable	  to	  the	  PW,	  (7)	  and	  (8)	  
metal	  plates	  for	  the	  system’s	  posi9oning	  



MARINER:	  Two	  Different	  Setups	  



Progefo	  MARINER:	  Front	  End	  (App)	  Details	  

Info	  acquired	  and	  transmifed:	  	  
•  Phone	  Temperature	  every	  10s	  
•  Memory	  and	  Bafery	  %	  every	  minute	  
•  GSM/GPRS	  Signal	  level	  every	  6	  minutes	  
•  3D	  Accelerometer	  @	  50	  Hz	  (Motor	  ON)	  
•  3D	  Gyroscope	  @	  50	  Hz	  (Motor	  ON)	  
•  (opt.)	  GPS	  coordinates	  
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Progefo	  MARINER:	  Back-‐end	  Details	  



Current	  limita5ons	  
•  We	  sall	  need	  real-‐world	  long-‐term	  
validaaon	  (currently	  entering	  the	  on-‐the-‐
field	  tesang	  phase)	  

•  There	  is	  sall	  the	  need	  to	  extract	  
meaningful	  indexes	  to	  describe	  “how	  
well”	  the	  PW	  are	  used	  

•  The	  complete	  separaaon	  from	  the	  PW	  
Control	  Module	  forces	  to	  have	  indirect	  
measures	  only	  

•  Limited	  quality	  of	  the	  data	  acquired	  on	  
the	  smartphone	  (Android	  OS	  based	  
system)	  

•  It	  is	  sall	  a	  pilot	  project,	  larger	  studies	  are	  
needed	  

Future	  perspec5ves	  
•  The	  system	  is	  “low	  cost”	  (<	  €500)	  and	  
could	  become	  a	  “black	  box”	  to	  offer	  a	  
conanuous	  quanataave	  insight	  of	  the	  
PW’s	  use	  (not	  only	  in	  the	  pediatric	  field)	  

•  Most	  of	  the	  back-‐end	  part	  could	  be	  re-‐
used	  to	  remotely	  monitor	  other	  types	  of	  
biomedical	  relevant	  signals	  from	  
ambulatory	  or	  home-‐serngs	  (i.e.	  
smartwatch,	  IoT	  soluaons)	  

Perspec5ves	  and	  Future	  work	  
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