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WiseSkin	
   [1]	
   relies	
   on	
   a	
   rouDng	
   protocol	
   to	
   define	
   the	
   paths	
   for	
   the	
  
tacDle	
   informaDon,	
  which	
   could	
   break	
   due	
   to	
   the	
   failure	
   of	
   a	
   node	
   or	
  
changes	
  of	
  the	
  link	
  quality	
  (LQ)	
  when	
  bending	
  the	
  skin.	
  This	
  would	
  result	
  
on	
  the	
  paDent	
  not	
  feeling	
  a	
  region	
  of	
  the	
  skin	
  (fig.	
  1).	
  
	
  
	
  

State	
   of	
   the	
   art	
   rouDng	
   protocols	
   [2,3],	
   relay	
   on	
   transmiong	
   (TX)	
  
mulDple	
  beacons	
  to	
  gather	
  informaDon	
  about	
  the	
  LQ	
  and	
  choose	
  a	
  new	
  
route,	
   at	
   the	
   expense	
   of	
   delay,	
   energy	
   and	
   packet	
   losses,	
   while	
   the	
  
network	
  adapts.	
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The	
  simulaDons	
   in	
  COOJA	
  [7]	
  to	
  esDmate	
  the	
  overhead	
  of	
  ConDkiMAC-­‐R,	
  
without	
   taking	
  advantage	
  of	
   its	
   LE	
   informaDon,	
   show	
   that	
  ConDkiMAC-­‐R	
  
can	
  perform	
  a	
  LE:	
  
	
  

i.  with	
   an	
   overhead	
   in	
   RX	
   energy	
   that	
   does	
   not	
   increase	
   with	
   the	
  
density	
  of	
  the	
  network	
  (fig.	
  3)	
  

ii.  without	
  impacDng	
  the	
  reliability	
  

iii.  with	
  a	
  negligible	
  cost	
  in	
  TX	
  energy	
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This	
   work	
   proposes	
   ConDkiMAC-­‐RepeDDons	
   (ConDkiMAC-­‐
R),	
  which	
  is	
  based	
  on	
  ConDkiMAC	
  (W1)	
  modified	
  as	
  follows:	
  
	
  

i)  upon	
  recepDon	
  (RX)	
  of	
  a	
  broadcast	
  MAC	
  repeDDon,	
  the	
  
radio	
  keeps	
  listening	
  during	
  a	
  Dme	
  window	
  Wm	
  so	
  that	
  it	
  
listens	
  to	
  m	
  repeDDons	
  (fig.2.	
  A	
  and	
  B)	
  

ii)  the	
   broadcast	
   TX	
   must	
   be	
   extended	
   by	
   Wm	
   to	
   ensure	
  
that	
  a	
   receiver	
  will	
  always	
   listen	
   for	
  m	
  repeDDons	
   from	
  
each	
  broadcast	
  (fig.2.	
  C)	
  

	
  

	
  
	
  

Design	
  

Results	
  

WiseSkin	
   contains	
   a	
  Wireless	
   Sensor	
   Network	
   that	
   collects	
   the	
   tacDle	
   informaDon	
   over	
   the	
   arDficial	
   skin.	
   As	
   any	
   wireless	
   system,	
   failures	
   are	
  
possible	
  and	
  can	
  result	
  in	
  the	
  paDent	
  not	
  feeling	
  a	
  region	
  of	
  the	
  skin.	
  The	
  typical	
  mechanisms	
  for	
  healing	
  the	
  network	
  require	
  an	
  overhead	
  in	
  delay,	
  
energy	
  and	
  packet	
  losses.	
  This	
  work	
  proposes	
  reducing	
  the	
  overhead	
  through	
  a	
  novel	
  mechanism	
  for	
  extracDng	
  link	
  quality	
   informaDon	
  from	
  the	
  
packet	
  repeDDons	
  used	
  by	
  preamble	
  sampling	
  MAC	
  layers.	
  

Conclusions	
  

7/10	
  =>	
  PSR=70%	
  	
  

10/10	
  =>	
  PSR=100%	
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Healthy	
  WiseSkin	
   A	
  node	
  failure	
  disconnects	
  
the	
  index	
  finger	
  

The	
  network	
  self-­‐heals	
  at	
  the	
  
expense	
  of	
  delay,	
  energy	
  and	
  

packet	
  losses	
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Figure	
  3.	
  Overhead	
  RX	
  Dme	
  as	
  a	
  percentage	
  of	
  W1.	
  

Figure	
  2.	
  LE	
  from	
  the	
  MAC	
  repeDDons	
  

Figure	
  1.	
  A	
  wireless	
  network	
  can	
  be	
  self-­‐healed	
  at	
  the	
  expense	
  of	
  an	
  overhead	
  [6].	
  	
  

1	
  

This	
   work	
   aims	
   to	
   reduce	
   the	
   healing	
   overhead	
   through	
   a	
   novel	
  
approach	
  for	
  extracDng	
  useful	
  staDsDcs	
  for	
   link	
  esDmaDon	
  (LE),	
  such	
  as	
  
the	
  Packet	
  Success	
  RaDo	
  (PSR)	
  and	
  the	
  average	
  LQ	
  IndicaDon	
  (LQI),	
  from	
  
a	
  single	
  packet	
  in	
  preamble	
  sampling	
  MAC	
  protocols,	
  such	
  as	
  WiseMAC	
  
[4]	
  or	
  ConDkiMAC	
  [5].	
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The	
  results	
  suggest	
  that	
  ConDkiMAC-­‐R:	
  
	
  

i.  has	
  an	
  energy	
  overhead	
  that	
  could	
  be	
  compensated	
  with	
  the	
  savings	
  of	
  the	
  rouDng,	
  if	
  it	
  uses	
  the	
  new	
  LE	
  informaDon	
  to	
  reduce	
  the	
  TX	
  

ii.  could	
  reduce	
  the	
  delay,	
  energy	
  and	
  packet	
  losses	
  during	
  the	
  “healing”,	
  by	
  reducing	
  the	
  packets	
  required	
  for	
  LE	
  

iii.  could	
  result	
  in	
  a	
  beler	
  accuracy	
  of	
  the	
  LE	
  due	
  to	
  the	
  fine-­‐grain	
  esDmaDon	
  from	
  the	
  MAC	
  repeDDons,	
  hence	
  improving	
  the	
  reliability	
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