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T h e  p ro ce d u re  for ca rd io p u lm o n a ry  resu sc ita tio n  co n sis ts  o f  s eq u en tia l ch est c o m p re ssio n  w ith 
m ech an ica l v en tila tio n  an d  d e fib rilla tio n . S tan d ard  resu sc ita tio n  g u id e lin es  im plies th a t there  is  a p a u se  betw een  
co m p ressio n  and  d e fib rilla tio n  o f  a fe w  tens o f  seco n d s  a im ed  a t the  h e a rt ra te  ev a lu a tio n  and  c h a rg in g  the 
de fib rilla to r. S tu d ies  d o n e  on  lab o ra to ry  a n im a ls  show n that th is  p a u se  red u ces  th e  su rv iv a l p ro b ab ility  d u rin g  
su d d en  c a rd iac  a rre s t [1]. A  s im ila r  co n c lu sio n  w as reach ed  b y  an a ly z in g  the  c lin ica l d a ta  o b tain ed  u s in g  the 
au to m atic  ex te rn a l d e fib rilla to r  [2], In th is  reg a rd , it is p e rsp ec tiv e  to  e lim in a te  the  p au se  d u rin g  
c a rd io p u lm o n a ry  re su sc ita tio n , th at in v o lv es  e v a lu a tin g  the  h e a rt ra te  and  c h a rg in g  th e  d e fib r illa to r  d u r in g  ch est 
co m p ressio n s  a n d  m ech an ica l ven tila tio n . S o lu tio n  o f  th is  p ro b lem  is  a top  p rio rity  an d  req u ire s  fu rth er resea rch  
in o rd e r  to  de ta iled  s tu d y  o f  in flu en ce  o f  co m p re ssio n  a rtifa c t on the  E C G  signal.

C o m p ress io n  an d  m ech an ica l v en tila tio n  a re  the  m ain  reaso n s for th e  o c cu rren ce  o f  a rtifa c ts  in th e  E C G  
sig n a l d u r in g  the p ro ced u re  o f  c a rd io -p u lm o n ary  resu sc ita tio n  [3]. M o reo v e r, in case  o f  v e n tricu la r  f ib rilla tion , 
th e  h u m an  h ea rt is tw itc h in g  at freq u en c ies  th a t m atch  the  ch a ra c te ris tic  freq u en c ie s  o f  co m p ressio n  n o ise  and 
d e te rm in e d  b y  the  fre q u e n c y  o f  ch est c o m p re ssio n s  [4]. A lso  s ig n a ls  a re  g en e ra ted  as  a  resu lt o f  d ire c t im p ac t on 
th e  ch est and  in tra th o ra c ic  s tru c tu res  an d  b y  sh rin k in g  the  pec to ra l m u sc le s  [3]. S ignal p ro ce ss in g  a lgorithm  
m u st tak e  in to  a c co u n t so m e  o f  tec h n ic a l fea tu re s  o f  the  c a rd io p u lm o n a ry  resu sc ita tio n  p ro ced u re  [5]:

• In  case  o f  rea l em e rg e n cy  s itu a tio n , freq u en cy  an d  d ep th  o f  ch est co m p ressio n s  an d  m ech an ica l 
ven tila tio n  a re  n o t co n stan t o v er tim e.

• C o m p ressio n  a rtifa c ts  a re  n o t s in u so id a l in gen e ra l, an d  they  can  con ta in  h ig h  freq u en c ies .
• A  sh ap e  o f  co m p ressio n  a rtifa c ts  can  c h a n g e  over tim e.
• T h e  re la tion  b e tw een  c h e st co m p re ssio n  an d  E C G  sig n a ls  m ay  v a ry  o v e r tim e, lead in g  to  c h a n g es  in 

am p litu d e  o f  co m p ressio n  a rtifacts .
N o w ad ay s th ere  a re  tw o d ire c tio n s  o f  rese a rch  a im ed  at red u c in g  " h a n d s -o f f " in terval:
• D e v e lo p m e n t o f  tech n iq u es  for c h e st c o m p ressio n s  a rtifac t red u c tio n  in o rd e r  to  m ak e  p o ssib le  th e  use  

o f  ex is tin g  a lg o rith m s fo r th e  v e n tr icu la r  fib rilla tio n  d e tec tio n . F or ex am p le , th e  use  o f  ad a p tiv e  K alm an  
f ilte rin g  [6] o r a co m b in a tio n  o f  d iffe re n t filter a lg o rith m s  u s in g  d e lay ed  c o p ie s  o f  th e  re fe ren ce  s ig n a l [5].

• D e v e lo p m e n t o f  n e w  a lg o r ith m s for d e te c tin g  v e n tricu la r  fib rilla tio n  w ith  re lian ce  on the  p a ram e te rs  
th a t dep en d s on  the  co m p ressio n  n o ise  in E C G  sig n a l in a sm all deg ree  [7].

U n fo rtu n a tely , in sp ite  o f  th e  fa ir ly  g o o d  re su lts , th e  u se  o f  th e  a lg o rith m s ab o v e  is no t feasib le  in  a real 
p rac tice  d u e  to a p o o r p a ram e te rs  o f  s e n sitiv ity  a n d  sp ec if ic ity  in  the  ag g reg a te . In w h a t fo llo w s, a d e ta ile d  stu d y  
o f  th is  p ro b lem  is a p e rsp ec tiv e . It is p lan n ed  an  an a ly sis  o f  la rg e r sp ectru m  o f  f ilte r in g  a lg o rith m , th e  u se  o f  
d iffe ren t re fe ren ce  s ig n a ls  su ch  as th e  th o rac ic  im p e d a n c e  o r a  b lood  p ressu re  sig n a ls . It's p o ssib le  to s tu d y  o f  
d e p e n d en c e  be tw een  re fe ren ce  s ig n a l an d  E C G  reco rd ed  w ith  u n ip o la r  ch an n els  in a d d itio n  to  the  c la ss ic  b ipo lar. 
A lso  it’s po ssib le  to  e v a lu a te  th e  a lg o rith m  by u s in g  th e  f ilte red  E C G  as  a tes t s igna l.
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