Various Digital to Digital Transtormations

Filter Type Transformation Associated Design
Formulas
Lowpass sin[wp ;“’pj
-1 2_1—8. a= ~
YA :l—ai‘l sin W, + o,
2
, = desired cutoff freg.
Highpass Cos(wp—@pj
a1 ~ 2
;12 ta R P
- A_ p p
ol 1)
, = desired cutoff freg.
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Various Digital to Digital Transtormations (cont’d)

Filter Type

Transformation

Associated Design
Formulas

Bandpass

a, = 2aK /(K +1)
a,=(K-1)/(K+1)

cos C?)CZ + C?)cl
2 )
COS(CZ}CZ - (:)cl j
2
K = cot| L2~ %t |tan| L
2 2

@,, = desired lower cutoff freq.

@,, = desired upper cutoff freq.

Bandstop

a, = 2aK /(K +1)
a, = (1-K)/(1+K)

(Bt
_\ 2 )
cos (‘A)cz_é)c1
2
K =tan M tan &
2 2

@,, = desired lower cutoff freg.
@,, = desired upper cutoff freq.

o=

EEEC20034: Intro. to Digital Signal
Processing

52



Commonly Used Windows

Bartlett (triangular window):

w[n]=92-—, —<n<M
M 2

0, otherwise

Hanning window:

27N
w[n]=
0,
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Hamming window:

0.54—0.46003(@) 0<n<M
w([n]= M
0, otherwise
Blackman window:
4rzn
wln]=
0,

O.5—O.5cos(—j, 0<n<M
M

otherwise

O.42—O.5cos(2ﬂ)+0.08003(—
M M

), 0<n<M

otherwise
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Comparison of Commonly Used

[Window 1 d OPadiosidelobe Approximate Peak Equivalent | Transition
Type amplitude width of approx. | Kaiser width of
(relative) mainlobe error, window £ | equivalent
20log, Kaiser
o (dB) window
Rectangular |-13 47(M+1) -21 0 1.814M
Bartlett -25 8M -25 1.33 2.377dM
Hanning -31 8 M -44 3.86 5.014M
Hamming -41 8M -53 4.86 6.27 "M
Blackman -57 12 7M -74 7.04 9.194/M
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