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Abstract: To reveal the reason why multiple signal classification (MUSIC) can filter out the
synchronous frequency components the consistency between signal subspace of MUSIC and
principal component of principal component analysis is theoretically investigated. One sinusoidal
frequency component case is discussed to verify that the signal subspace of asynchronous
frequency component and synchronous frequency component can be visually represented by a 2D
cartesian coordinate and an axis respectively. Analyzing the position of the steering vector in the
signal subspace, it is concluded that the artificial steering vector is outside the signal subspace of
the synchronous frequency component, which leads to the filtering ability. The simulation and
experiment results show that: synchronous frequency components and asynchronous frequency
components coexist in the non-resonance region of blade vibration signal; MUSIC can eliminate

aliasing andfilter out the synchronous frequency components; the filtering ability can be explained
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by the relationship between the steering vector and the subspace coordinate.

Keywords: blade tip timing; synchronous frequency component; asynchronous {requency

component; MUSIC; filtering
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Fig. 1 Measurement principle of blade tip timing
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Fig. 2 Polar coordinate of signal subspace for complex

exponential signal
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