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In ﬂ1e present study. emergent computations are applied to modeling and control of vibration and
acoustic problems. Such emergent computations include Genetic Algorithms, Neural Networks and
Cellular Automata which offer promising technology to overcome difficulty in solving engineering
problems by conventional analytical approach. First, the Cellular Automata is applied 10 model the
acoustic wave propagation problem and the granular flow of an impact damper. Compared with the
conventional analytical method, it is addressed that the modeling techniques with Cellular Automata
provide advantages on the point of computation efficiency and numerical stability due 1o the discrete
treatment of time and space. Second, an active control technique is developed using neural network. ‘
The performance of the controller is discussed experimentally as well as numerically for two cases
of active noise control problems, one that the noise is transmitted into an enclosure as a
structural-acoustic coupled system, and the other the pressure oscillation is induced by combustion
instability of solid rocket motor. Furthermore, the adapti've neural network controller is developed
which rearranges its connection structure suitably according to the given problems. The results show
that the controller demonstrates good performance in attenuating noise and vibration adaptively and

efficiently.
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