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Abstract

We use a flight recorder to assist the aircraft accident investigation for identifying the probable
cause of aircraft accident. There are two forms in a flight recorder, the Flight Data Recorder (FDR)
and the Cockpit Voice Recorder (CVR). The CVR effectively acts as a latent signal transducer for
both speech and non-speech acoustic information such as propeller noise, switch sound...etc. When
the power of the noise from propeller is overwhelmingly greater than the power of the desired pilot’s
speech, we cannot identify the pilot’s speech content to investigate the accident cause. A typical
technique, adaptive noise cancellation, appears to be the primary task, but it assumes the use of two
sensors. In our situation, we do not have the second sensor to pick up the reference signal to achieve
noise cancellation. This plan hence focus on single channel noise cancellation using adaptive filter
based on principal frequencies synthesis (PFS) and linear prediction error filter (LPEF). Adaptive
filter based on PFS is used to cancel the propeller noise form CVR; LPEF is used to whiten the
residual noise in speech. Thus we can identify the pilot’s speech content more easily from the
enhanced speech to assist us in the accident investigation.

The second part of the achievements focuses on the multichannel voice data of the cockpit voice
recorder. We develop two methods to locate the operated switch with multichannel voice data by way
of simulation. The switch panel in the same type of aircrafts should be the same. Base on this, the
first method is depending on the a priori knowledge of the switch panel. Building the lookup table
first, then we can compare all data from the same type of aircraft with the lookup table. The second
method is position verification. The time-delay of arrival (TDOA) is estimated from digital signal
data, and there is a range caused from quantization error. Therefore we can verify that the switch

position is all in the reasonable range of all TDOA from each data.

Key Words: Cockpit Voice Recorder, Single Channel Noise Cancellation, Adaptive Filter, Principal

Frequencies Synthesis, Linear Prediction Error Filter, Sound Source Localization
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Adaptive filter based on the principal frequency synthesis and linear
prediction error filter are used in this project to perform single-channel
noise filtering. The principal frequency synthesis process is used to
reduce the propeller noise, while the linear prediction error filter is
used to reduce the noise in the remaining voice signal. The technique is
able to reduce the noise in the recording such that a pilot voice can be
identified for accident investigations.
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