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the performznce of a symmetric nomrecursive filter can be
sherpened or improved by the multiple use of the same filter. The
rniethod is based on an Amplitude Change Tunction (ACF) vidch dis
a polynomial relationship betwsen the amolitude H of the prototype
and H0 of the transformed filter. This thesis is concerned with
some new gpplicetions of the ACF. TFirst, some new ACYs are pre-
sented for further improving the response of the sharpened filter;
it is shown thet by scaling and/or shifting the ACF, the passband
and/or stopband performance cen be further improved. flso, a New
Chebyshev type ACF (lCACT) has been derived which does not require
correction filters for its hardware implementetion. Shifting and
scaling the ICACT are shown to result in further improvement in the

responsec.

A method for contimously varying the ACF, within certein
limits, is also suggested in this thesis. ‘1This variable ACF is
achieved by restricting its plot to pass through a predelermined
point and then, varying this point such that the amplitude of HD
lies between 0 and 1 for &1 velues of H within the same limits.
Expressions for finding the limits of varistion are given. Z modvlar
hardwere implenentation scheme .for different combinations of the
order of tangencies of the ACF, keeping the order of transformation
inverient is also suggested. The variable ACF can be used either
to reduce the inband ripples or to contimiously vary the cut-off
frequency of the ‘ransformed filter.

il



The concept of ACF is further used for the frecuency trais-
formation of digital filters. Generdlized expressions for trené-
forming a lowpass filter into highpass, bandpass or bandstop
filters are obtained. The response of the trensformed filter cm
be further imoroved by shifting or by using the NCACF., liethocs
for varying the centre frequency keeping the bandwidtnh constant
and. vice-versa, for the bandpass/bandstop transformed filters are

also suggested,

The various aoplications of the ACFs discussed for non-
recursive filters are extended to recursive filters. £&n even
order polynomial is used to relate the magnitudes of the proto-
type and transformed filters ard the phase is taken care of by
using gppropriste rmumber of allpass filters in all parallel
brenches. A& brief discussion on the errors due to arithmatic
operation in the transformed recursive filter is dlso carried

out.



CHAPTER 1

CHAPTER 2

CONTENTS

Acknovledgment
fbstract
Contents

List of Abbreviations anl Symbols

INTRODUCTION

1e1 Digital Filters

1.2 Amplitude Change Function (ACF)
1.3 Variable Digital Filters

1.4 The Amplitude Change Tunction for
Recursive Filters

1+441 Effects of Finite VWord length
in Digital Filters

1e5 Orgarization of the Thesis
NEW AMPLITUDE CHAKGE FUNCTIONS FOR
IMPROVING FILTER RESPONSE
2.1 Shifting and Scaling the ACF
2.1.1 Limiting Values of £ and B

2.2 DMNew Chebyshev type Amplitude Change
Tunction

2.2+1 A Comparison between the NCACF
ard Kaiser-Hamming Chebyshev
type ACF

2.2.2 Shifting and Scaling the NCACT

iv

12

15

16

18

21

21

26

33

35

38



CHAPTER 3

CONTENYS (CONTD.)

2.3 Examples
2.3.1 Smoothing by 3's Filter
2+3.2 Smoothing by 3's and 5's TFilter

2¢3.3 A Maximelly Flat Filter

2.4 TImplementation
24444 Hardware Implementation

24442 Software Implementation

2.5 Conclusions

VARIABLE AMPLITUDE CHANGE FUNCTIONS
3.1 Variable Mmplitude Change Function
3.1+1 Behaviour of Variable ACFs for H4L O

3.1.2 An iterative Method for
Choosing K1 1

3,143 Variable ACFs for H > 1

3.2 Generalized Expression for the
Variazble ACF

36241 ‘Limiting Valuez of 1

3.3 Examples
3431 Smoothing by 3's Filter
3.3.2 Binomial Coefficient Filter
3.,3.3 Raised Cosine Filter

3.4 Conclusions

Apperdix 3.1
Apperdix 3.2

42

42

45

47

49

49

52

54

55

56

63

64

68

69

72

73

84

86
87
a8



CHAPTER ¢4

CHAPTER &

CONTENTS (CONID.)

FRECUERNCY TRAWSFORMATION OF DIGITAL FILTERS

4.1 Frequency Transformation

4.2 Selective Improvements in the Passbend
and/or in the Stopband of the Transforned
Filter
44241 New Chebyshev type ACF (KCACT)

4e2.2 Optimum Velues of £ and €

4.3 Trequency Transformation Using
Variable ACF

444 Examples
4+6.1 OSmoothing by 3's and 5's Filter

4.442 Binomial Coefficient Filiter

4.5 Variable Centre Frequency BP/BS
Iransformed Filters

4451 Binomial Coefficient Filter

4.6 Conclusions

fopendix 4.1

APPLICLTIONS OF THE ACFs TO RECURSIVE FILTERS

5.1 Jmplitude Change Functions for
Recursive Filters

5¢1.1 Improvement in the Stopband
Response by Shifting the ACF

5.1+2 Improvement in the Passband
Response by Sceling the ACF

513 Example

91
92

S6

100

104

108

112
112

114

119

121

126

127

129

130

133

136

137



HAPLZR 6

CORTENTS (COMLD.)

5.2 Verisble LCF for Kecursive Filters
5.2.1 Exemdle

5.3 TIreguency lrensformation of Recursive
Filters

5.3.1 Variable Bandwidth and Centre
Frequency BE/BS ‘iransformed
Filters

5.3.2 Exemple

5.4 Finite Word length Effects in the
Trensformed Filters

5.4,1 Noise IYodel of the Prototype
: Recursive Filter

5.4.2 Noise Model of the Allpass
Section

5.4.3 Noise Analysis of the COverall
Filter

5.5 Conclusions’
Aoperdix 5.1

COICLUSIONS

6.1 Man Results of the Thesis

6.2 Jiscussion of the Results

6.3 Suggestions for Further Work
REFEREICES

BIO-DATA

140

144

147

152

154

158

159

161

162

165

166

168

168

169a

170

172

177



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

