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A design of optimal filter for single sensor based acoustic
reflection control
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ABSTRACT: The single sensor based acoustic reflection control system separates the incident and reflected
signals from the single sensor output, and reduces the reflected signal by generating an out-of-phase signal from
the incident signal component. In this paper, we propose an optimal filter design method for a single sensor based
reflection control system. In the proposed method, it is shown that the optimum control filter design is possible
by using the measured impulse responses of the reflection and control paths. The reflection control algorithm
based on the proposed optimal filter achieves better performance than the conventional adaptive filter-based
algorithm and effectively controls the reflection without the initial convergence time. We performed computer
simulations using the signals obtained in a 1-dimensional acoustic duct environment, and from the simulation
results, it was confirmed that the proposed optimal filter has robust performance even in noisy environment.
Keywords: Active noise control, Active reflection control, Sonar system, Single sensor system
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Fig. 1. Configuration of a single sensor based active
reflection control system.
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Fig. 2. Block diagram of a single sensor based active
reflection control algorithm using the adaptive filter
used in the experiment.
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Fig. 5. (a) Estimated reflection—path impulse response,
(b) measured control-path impulse response, and (c)
optimal filter coefficients calculated using Eqg. 20.
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