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TRANSFORMS

* Introduction and Sampling theorem

* ECG signal conversion system

* Discrete Fourier Transform (DFT)

* Decimation in time FFT

* Decimation in time FFT Problems

* Decimation in frequency FFT

* Decimation in frequency FFT Problems
* Multi rate Signal Processing

Wavelet Transform
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Find the DFT of a sequence

{ge’;% x(n)={1,2,3,4,4,3,2,1} using DIF

algorithm.
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1+4=5 5+5=10 10+10=20
2 2+3=5 5+5=10 10-10=0
3 3+2=5 (5-5)(1)=0 0
4 4+1=5 (5-5)(-)=0 0
A i (-3-)+(-2.828-1.414)
* (1-H)=3 3+(9) =37 =-5.828 - j2.414

(-0.707+j0.707)+
(-2.121-j2.121)
=-2.828-j1.414

(2-3) (0.707-j0.707)
=-0.707+j0.707

[(-3-))-(-2.828-j1.414) ] (1)
=-0.172 +j0.414

2 (3-2)(+) =-] (-3-(4))(1)=-3 +] e :.131(722'8.213111'114)

(4-1) (-0.707-j0.707) (.[z('fﬂzﬂozﬁ)]7()fj) [(-3 + §)-(2.828-1.414)] (1)

=-2.121-j2.121 8281414 =-5.828 +j2.414
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« X(k)={20, -5.828 - j2.414,0, -0.172 - j0.414,0, -0.172 +
j0.414,0, -5.828 +j2.414}
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Find the DFT of a sequence
x(n)={1,1,1,1,1,1,1,1} using DIF

algorithm.
N=8
—j2m 2
WBO = Q(T) T ]_
—j2m1
W = e(%) = 0.707 —j 0.707
- 2
W82 = e(%) = —j
D 3
W = e(%) = —0.707 —j 0.707
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1 1+1=2 2+2=4 4+4=8
1 1+1=2 2+2=4 4-4=(
1 1+1=2 (2-2)(1)=0 0
1 1+1=2 (2-2)(-)=0 0
1 (1-1)(1)=0 0 0
(1-1)(0.707-
1 j0.707)=0 ¢ 4
1 (1-1)(-j) =0 0 0
1 (1-1)(-0.7_(())7-]0.707) 0 0
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Find the IDFT of a sequence
X(k)={20, -5.828 - j2.414,0, -0.172 - j0.414, O,
-0.172 + j0.414, 0, -5.828 + j2.414}

using DIT algorithm.

N=8
—j2m\°
Wy = Q(T) =1
. 1
W = e(%) = 0707 = 70407
| 2
W82 = e(%) = —]
oy 3
Wg = e(%) = —0.707 —j 0.707

19BMB302 - Biomedical Signal Processing / Unit-1 / Dr. K. Manoharan, ASP / BME / SNSCT 65




x*(0)
X*(4)
X*(2)
X*(6)

X*(1)
X*(5)

X*(3)

8x"(0)

‘ « B8x"(1)
N e

’ 8x7(3)

' 8x7(4)

S AR

8x™(6)
w3 Bx*('?)

19BMB302 - Biomedical Signal Processing / Unit-1 / Dr. K. Manoharan, ASP / BME / SNSCT

66




)

T

TUTIOZ

20+0=20 20+0=20 20+(-12)=8
. _ 20+(0.707-)0.707)
0 20-0=20 20+0=20 (-2.828-j2.828) =16
0 0 20-0=20 20+(-j) (j4)=24
. 20+(-0.707-j0.707)
0 0 20-0=20 (-8.484+]8.484)=32
(-5.828 +j2.414)+ (-6.000+j2)+
-5.828 +j2.414 (-0.172 - j0.414) (-6.000-j2) 20-(-12)=32
=-6.000+j2 =-12
(-5.828 + j2.414)- (-5.656+j2.828) + 20-(0.707-j0.707)(-2.828-
0.172 - j0.414 (-0.172 - j0.414) (-)(5.656+]2.828) 2.828) =24
=-5.656+]2.828 =-2.828-2.828
(-0.172 +j0.414)+ (-6.000+j2)-
L0172 +j0.414 (-5.828 - j2.414) (-6.000-j2) 20-(-)(j4)=16
=-6.000-}2 =j4

-5.828 -j2.414

(-0.172 +j0.414)-
(-5.828 - j2.414)
=5.656+]2.828

(-5.656+]2.828) -
() (5.656+j2.828)
=-8.484+j8.484

20+(-0.707-j0.707) (-

8.484+)8.484)=8

19BMB302 - Biomedical Signal Processing / Unit-1 / Dr. K. Manoharan, ASP / BME / SNSCT 67




8 x*(n)={8,16,24,32,32,24,16,8}
8 x(n )={8,16,24,32,32,24,16,8)
x(n)={1,2,3,4,4,3,2,1}
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Find the IDFT of a sequence
X(k)={4, 1-j2.414, 0, 1-j0.414, O,

1+j0.414, 0, 1+j2.414} using DIF algorithm.

N=8

wo = e(FY) = 1

s = e(%)l = 0.707 —j 0.707
2 - (ET)
S = e(%)s = —0.707 —j0.707
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4+0=4 4+0=4 4+4=8

1+j2.414 (1+ j2.41=42):j(21 J0-414) (2+j2)+(2-j2)=4 4-4=0
0 0 4-0=4 4+4=8
14j0.414 (1+j0'41=‘2_’1721' j2414 [(2+]2)-(2-2)](-)) =4 4-4=0
0 (4-0)(1)=4 4+0=4 4+4=8
1-0.414 [%’_ ;%)'3_1]_3_)7'517')12'243;2”] (2+2)+(2-j2) =4 4-4=0
0 0 4-0=4 4+4=8
1-j2.414 (1+0-414)+1-j2.414 [(2+]2)-(2-2)] (-))=4 4-4=0

=2-j2
8 x*(n)={8,8,8,8,0,0,0,0}
8 x(n )={8,8,8,8,0,0,0,0} }
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Thank You!
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