295 2 O
2014 4F 3

* % 5 & A

Journal of Data Acquisition and Processing

XEHE:1004-9037(2014)02-0243-05

ETERYERINNENESIFXREDTT
Mo KR

e Tl K% FF B S5 TR E, L s, 100124)

EHSBHUERATREST AIRBET —HATHERKBEENGERE SN T %, ZHFELBREFTR
FHE R TARSHEMNLARE, FA AL TREMNAL GG E ot T3k A R S AHRIIE, KRB 5 A7 R4
AR B HAEE  RARBEBRIEL T XA RETATFTRAGTOCSELRARS . FRMNXF S AR
BRI THFRARERBEARTHRATT M. ERAV. A THLAE T RK Lyapunov 45 269 JF & 5 77
BRI TR T kSR LT L R A AN B FIRAE TR RS,

KRR FHE T ERE ST REPEH RIS E
FESZES:TNII2.3 SCHERARIR A : A

Nonlinear Analysis of Audio Signals Using Surrogate Data Test
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Abstract: A kind of nonlinear analysis method based on the surrogate data test for slightly nois-
y audio signals is presented. According to the hypothesis that audio signals can be modeled as a
linear Gaussian stochastic process, several groups of surrogate data are generated by means of
Fourier transform with random phase. The kurtosis measures are respectively calculated for
the original audio and surrogate data. Hypothesis test is utilized to detect the nonlinear compo-
nents in the original audio. In experiments, the audio signals of harmonic instruments were an-
alyzed in the condition of different signal-to-noise ratios. The results show that the proposed
method achieves the better performance for detecting the nonlinear components of audio signals
than the nonlinear analysis based on the largest Lyapunov exponent in the noisy conditions.
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Fig. 1  Difference significance curve for different audio

signals
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Table 2 Proportion of the audio frames determined as non-

linear in all the frames (SNR=25 dB)
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Table 3 Proportion of the audio frames determined as non-

linear in all the frames (SNR=15 dB)
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