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A Parallel Genetic Algorithms applied to acoustic noise
cancellation.
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Abdract - Regular Paper

The problem to actively control acoudtic noise is addressad in this work especificaly
those rdated with implementation and redl time pardld processing of a genetic agorithm with
TMS320C44 pardlel DSP.

The dgorithm wich uses red time pardld implementations profitly is the genetic
dgorithm. It creates a populaion ramdomly digtributed and evduaes the fitness of eech
individud.

The best individuas are selected, and crossover and mutation take place.

Following few generations, the population converges to the mix of components that
better reduce the noise.

An Unix smulator was develloped to test the software and an experimenta setup was
made to check the efficacy and efficiency againg the noise (Fig.1).

Two different agpproaches basad on the genetic dgorithms (GA) were sudied.

In the Smple Genetic Algarithm (SGA) each individud of a generation represents a
specific frequency, phase and amplitude used in cancdlation of noise, and the fitness function is
the average energy of the sgnd.

The sucessve gpproach genetic dgorithm (SAGA) is amodification of SGA, where a
fird level search the best frequencies and a second level improves those vaues between chosen
limits (Fig.2).

A frequency domain verson was implemented for operationa purposes.

A comparison between the andysed gpproachesisintensvely performed.




The experimenta setup consggtes of a rectangular duct of 18 long, and 3 dlindricd
ducts (2’, 4’, 6'diam.). and an ar conditionning syssem. An gpplication for a red land and
arborne vehideis under Sudy.
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Hg. 2. Experimentd result of noise cancdation into the 18’ rectangular duct.
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