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ABSTRACT

The conventional approach to analog filter design is performed by selecting one of the
standard polynomial transfer functions which satisfies the filter specification and then followed
by realization of the transfer function to the standard circuit topology. In the circuit realization
process, however, the magnitude of each filter component has to be adjusted to match the
available value. This may sometimes caused the synthesis circuit violate the design specification.
In order to solve this component selection problem, in this thesis a novel design method based on
Genetic Algorithm {GA) is proposed.

Analog filter design can be reformulated as a kind of optimization problem. GA is
applied to evolve the filter topology and component’s value 'to satisfy the specification. Using
this approach the component selection problem is avoided by selecting each filter component
from a predefined available component values. It is known that GA technique requires high
performance computing power due to the very large solution space to be explored by GA.
Fortunately, from circuit theory it is known that ladder topology has low sensitivity to component
value, thus the filter structure in this research is restricted to ladder topology. Moreover, special
techniques to speed up computation time of GA are also included in the proposed design method,
for examples, the local search technique called sliding program for gradually adjusting
component’s value, the adding segment technique for adaptively increasing circuit’s order and

chromosome injection technique for preventing feasible solutions® loss.



Four analog filter design examples by MATLAR implementation, including low-pass,
high-pass, band-pass, and band-eliminate filters are performed. The experimental results indicate
that the proposed design method can generate analog filters which have lower number of
components than those obtained by classical technique such as butterworth approximation,
especially in the following cases; narrow transition-band, the different attenuation (K,) in both
stop-band sides of band-pass filter, and the different ripple (Kp) in both pass-band of band-
eliminate filter. The design time varies in the order of minutes to hours depending on the type of

personal computer used and the design specification.



