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Applications of the improved Hilbert-Huang transform
method to the detection of thermo-acoustic instabilities

***

Jihyeong Cha* - Youngseok Kim** - Sangho Ko

ABSTRACT

The Hilbert Huang Transform (HHT) technigue with Empirical Mode Decomposition (EMD) is one
of the time-frequency domain analysis methods and it has several advantages such that analyzing
non-stationary and nonlinear signal is possible. However, there are shortcomings in detecting
near-range of frequencies and added noise signals. In this paper, to analyze characteristics of each
method, HHT and Short-Time Fourier Transform (STFT) effective in dealing with stationary signals are
compared. And with thermoacoustic instabilities signals from a Rijke tube test, HHT and the improved
HHT with Ensemble Empirical Mode Decomposition (EEMD) are compared. The results show that the
improved HHT is more appropriate than the original HHT due to the relative insensitivity to noise.
Therefore it will result in more accurate analysis.
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Fig. 1 Analysis of signal x(¢) with STFT
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Fig. 2 Analysis of signal z(t) with HHT
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Fig. 3 Analysis of signal y(t) with STFT
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Fig. 4 Analysis of signal y(¢) with HHT
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Fig. 5 Experimental apparatus and configuration
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Fig. 6 Pressure signal from stable state to

unstable state
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Fig. 7 FFT spectrum of the pressure signal
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