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Fig.1 The simulation signal. (A) The initial EP simulation signal, (B) One trial simulation observed signal

with the initial EP signal's amplitude coefficient 0.49655

RO H A5 5 B K 50 eI S5 /0, &
225t T T SRS S M2 PCA 045 21 A4 AL
B0 A SR BT 2 A By e ICA Ak 3
gt

(A) 20t
15

10]

Eigenvalue

wn

10 20 30 40 50

Principle component

®B) st

-0.2 0 0.2 0.4 0.6

IC
=)

5_
IC2

(¢
=

-5 . . | \
-0.2 0 0.2 0.4 0.6

t(s)

Fig.2 The simulation signal analysis. (A) The eigen-
values of PCA decomposition; (B) The results of the

ICA on the first two principle components
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Fig.3 The simulation results. (A) The calculated and
the real amplitude coefficients; (B) The ascending
sorted amplitude coefficients; (C) The tendency recon-

struction by WT. : Real amplitude coefficient;

—: Calcuated amplitude coefficient
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Fig.5 The real signal analysis. (A) The eigenvalues of PCA decomposition; (B) The ensemble average results

of the ICA on first six principle components
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Fig.6 EP's amplitude variation. (A) The EP's amplitude variation across trials; (B) The variation
tendency reconstructed by different 'approximation’ and 'details'
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THE AMPLITUDE VARIATION OF AUDETORY LATE RESPONSE TRACKED BY
INDEPENDENT COMPONENT ANALYSIS AND WAVELET TRANSFORM

DING Hai-yan, YE Da-tian
(Department of Biomedical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Traditional evoked potentials extraction depends on ensemble averaging multi-trial records
with much time consuming. Along with the experiment prolonging, the physiology status of the subject
and surrounding factors disturbance will affect the normal evoked potentials on waveform, amplitude and
phase. By the utilization of both the spatial and temporal information, the amplitude variation of auditory
late response (ALR) in experiment may be tracked by independent component analysis (ICA) and wavelet
transform (WT). The quantitative assessment for effects on the amplitude of ALR by the time may be
obtained. The analysis on real experimental data showed a drop of about 40% on the amplitude of ALR
during 10 min recording.

Key Words: Independent component analysis (ICA); Wavelet transform (WT);

Auditory late response (ALR)



