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Electrocardiogram	
  (ECG)	
  



Wireless	
  ECG	
  
• Frequency	
  Modula4on	
  
• Signals	
  transmiSed	
  digitally	
  

LifeSync	
   BioRadio	
  



Our	
  Goals	
  

• Wireless	
  Signal	
  

• Good	
  reten4on	
  of	
  original	
  waveform	
  

• Using	
  basic	
  components	
  

• Homemade	
  antennas	
  



Overview	
  
• AM	
  modula4on	
  of	
  ECG	
  signal	
  
• Radio	
  frequency	
  transmission	
  
• Mobile	
  transmiSer	
  +	
  Sta4onary	
  receivers	
  





I	
  –	
  ECG	
  Input	
  
• Similar	
  to	
  Lab	
  5’s	
  schema4c.	
  



II	
  –	
  AM	
  Modula4on	
  
• Carrier	
  frequency:	
  	
  

	
  Wien	
  bridge	
  oscillator	
  
	
  Sallen-­‐Key	
  filter	
  

	
  



II	
  –	
  AM	
  Modula4on	
  
• Modula4on	
  

	
  Using	
  JFET	
  to	
  a	
  variable	
  resistor	
  

	
  



III	
  –	
  Antenna	
  
• Carrier	
  Frequency	
  =	
  455	
  kHz	
  
• Transmi(ng	
  Antenna	
  

	
  A:	
  Solenoid	
  antenna	
  in	
  an	
  RLC	
  resonator	
  
	
  B:	
  Resonant	
  antenna	
  at	
  higher	
  freq	
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III	
  -­‐	
  Antenna	
  
• Receiving	
  Antenna:	
  “Loops4ck”	
  

	
  Solenoid	
  wound	
  around	
  a	
  ferrite	
  rod	
  
	
  Detect	
  magne4c	
  field	
  
	
  Not	
  suitable	
  from	
  transmission	
  

	
  



IV	
  –	
  AM	
  Demodula4on	
  

• Amplitude	
  detec4on:	
  Diode	
  rec4fier	
  



V	
  –	
  Post-­‐transmission	
  Processing	
  

• Removing	
  Noise	
  
• Removing	
  DC	
  Offset	
  

• Variable-­‐Gain	
  Amplifier,	
  based	
  on	
  DC	
  Offset	
  
	
  



System	
  Tes4ng	
  

• 1.	
  Pre-­‐transmission	
  systems	
  



System	
  Tes4ng	
  

• 2.	
  Post-­‐transmission	
  systems	
  



System	
  Tes4ng	
  

• 3.	
  Overall	
  system	
  tes4ng	
  
• Transmission	
  at	
  5	
  feet	
  
• Transmission	
  at	
  10	
  feet	
  
• Transmission	
  from	
  moving	
  subject	
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  Module	
  Design	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
  

Individual	
  Module	
  Tes4ng	
   	
  	
   	
  	
   	
  	
  

System	
  Integra4on	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
   	
  	
  

Implementa4on	
  Status	
   	
  	
   	
  	
   	
  	
  

System	
  tes4ng	
  and	
  Bug	
  
fixing	
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