






1.6 

 
 
 
 
 
 
 
 
 

1.4 

 
 
 
 
 
 
 
 
 
 

1.2 

 
 
 
 
 
 
 
 
 
 

1.0 

 
 
 
 
 
 
 
 

0.8 

 
 
 
 
 
 
 
 
 

0.6 

 
 
 
 
 
 
 
 
 
 

0.4 

 
 
 
 
 
 
 
 
 
 

0.2 

 
 
 
 
 
 
 
 
 
 

0 

 
 
 
 
 
 
 
 

-0.2 

 
 
 
 
 
 
 
 
 
 
 

-0.4 

A
m

pl
itu

de
 

0                0.5               1.0               1.5               2.0               2.5              3.0 

Sample  

Base line wandring eliminated signal 

×104 

1.5 

 
 
 
 
 
 

1.0 

 
 
 
 
 
 

0.5 

 
 
 
 
 

0 

 
 
 
 
 

-0.5 

1.5 

 
 
 
 
 
 

1.0 

 
 
 
 
 
 

0.5 

 
 
 
 
 
 

0 

 
 
 
 
 

-0.5 

A
m

pl
itu

de
 

A
m

pl
itu

de
 

(a) 

(b) 

0       200      400      600      800     1000    1200   1400      1600   1800    2000 
Sample  



800 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

600 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

400 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

200 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 
0        20        40       60        80      100      120      140      160     180 

M
ag

ni
tu

de
 

Frequency response of noisy ECG (MIT-BIH) 

800 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

600 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

400 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

200 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 
0        20       40         60       80       100      120      140      160     180 

M
ag

ni
tu

de
 

Frequency 

Frequency response of filtered ECG (MIT-BIH) 



2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-1 

4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-4 

V
al

ue
s 

V
al

ue
s 

(a) (b) 

0.8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 
0              2000           4000           6000 

V
al

ue
s 

(c) 
1.0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-0.5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

-1.0 
0              2000           4000           6000 

(d)
d 

V
al

ue
s 

Wavelet and scaling 
function for bior3.9 

Wavelet and scaling 
function for bior3.9 




	429-435_Page_1
	429-435_Page_2
	429-435_Page_3
	429-435_Page_4
	429-435_Page_5
	429-435_Page_6
	429-435_Page_7

