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RFID-­‐tag	
  assisted	
  surgery	
  support	
  system	
  	


Joint	
  Es)ma)on	
  of	
  Posi)on	
  and	
  Gain	
  	
  
for	
  RFID-­‐Tag	
  Assisted	
  Surgery	
  Support	
  System	


Reader/	
  
Writer	
  

The	
  tag	
  is	
  implanted	
  near	
  the	
  lesion	
  through	
  
bronchoscope	
  before	
  the	
  opera>on	
  

the	
  sensor	
  antenna	
  is	
  inserted	
  into	
  body	
  through	
  an	
  
endoscopic	
  channel,	
  and	
  it	
  receives	
  an	
  RFID	
  signal	
  

The	
  tag	
  posi>on	
  is	
  es>mated	
  from	
  
strength	
  of	
  the	
  received	
  signal	
  

tag	


Problem	
  in	
  3D	
  posi>oning	


Result	
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  es>ma>on	
  error	
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  against	
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  ini>al	
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The	
  cost	
  func>on	
  is	
  given	
  by	
  

Tag	
  Posi>on	


Problem	


・Tag	
  gain	
  informa>on	
  	
  	
  	
  	
  	
  	
  is	
  unknown	
  at	
  the	
  receiver.	
  
・Without	
  tag	
  gain	
  informa>on,	
  the	
  distance	
  is	
  not	
  es>mated	
  correctly.	
  

α

Solu>on	


・the	
  tag	
  gain	
  and	
  the	
  posi>on	
  are	
  es>mated	
  simultaneously.	
  
・the	
  tag	
  posi>on	
  and	
  gain	
  are	
  es>mated	
  by	
  minimizing	
  this	
  es>ma>on	
  error	
  criteria.	
   ・Proposed	
  algorithm	
  can	
  es>mate	
  the	
  tag	
  	
  

	
  	
  posi>on	
  even	
  if	
  ini>al	
  es>mated	
  tag	
  gain	
  >lde	
  α 	
  	
  
	
  	
  is	
  different	
  from	
  true	
  tag	
  gain	
  α.	
  
	
  
・This	
  means	
  that	
  the	
  proposed	
  scheme	
  is	
  capable	
  	
  	
  
	
  	
  of	
  es>ma>ng	
  the	
  tag	
  posi>on	
  accurately	
  even	
  if	
  	
  
	
  	
  the	
  tag	
  gain	
  is	
  not	
  known	
  at	
  the	
  receiver.	
  	
  	

	

	
  

3D	
  Posi>oning	
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Distance	
  between	
  tag	
  and	
  sensor	


The	
  posi>on	
  of	
  the k-­‐th	
  sensor	
  antenna	


3D	
  posi>oning	
  is	
  required	


Rela>onship	
  between	
  distance	
  and	
  	
  
signal	
  strength	


Distance	
  can	
  be	
  es>mated	
  	
  by	
  applying	
  
the	
  measured	
  signal	
  strength	
  to:	


Tag	
  Gain	


The	
  tag	
  posi>on	
  is	
  obtained	
  by	
  searching	
  for	
  t	
  which	
  minimizes	
  the	
  cost	
  func>on.	
  

Joint	
  tag	
  posi>on	
  and	
  gain	


In	
   order	
   to	
   evaluate	
   the	
   performance	
   of	
   the	
   proposed	
   solu>on,	
   the	
   sequen>al	
  
quadra>c	
  programming	
  (SQP)	
  is	
  used	
  for	
  the	
  minimiza>on.	
  


