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Regularization Solution to Ill-posedness of Deconvolution Technique for Evoked Poten-

tials

Zou An, Lin Lin, Wang Tao
(School of Biomedical Engineering, Southern Medical University, Guangzhou, 510515, China)

Abstract: Continuous loop averaging deconvolution (CLLAD) is a recently developed method to restore the
auditory evoked potential (AEP) under high stimulus rate condition. This method solves the deconvolu-
tion problem in frequency domain for computational efficiency, but suffers from stringent limitation in se-
lecting a stimulus sequence with required spectral property. Hereby we propose a new method to solve
the deconvolution problem in time domain by constructing a linear transform matrix to model the convo-
lution process. To understand the AEP distortion caused by the ill-posed matrix generated from a bed
stimulus sequence, we assess the matrix property using singular value decomposition (SVD) technique
and introduce Tikhonov regularization method to deal with the ill-posedness. In the stimulation experi-
ment, we compare some typical sequences with different ill-posedness conditions and restore the transient
AEPs under various noise levels. These results justify the proposed approach to the AEP deconvolution
with less restriction on the sequence selection.

Key words: auditory evoked potential; high stimulus rate; deconvolution; regularization techniques; in-

verse filtering
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Table 1 Main parameters of stimulus sequences

B2l ETR AL B/ ms BaiR/ 0 PR/ He RGH R
sql {0,37.8,76.8,117.0,164. 8} 16.7 24.4 3.0X10
2 {0.0,13.0,27,51.2,72.8,92. 8,116.0,127. 2, 1.8 53 ¢ 1 8% 10°

143,161.2,179.4,195. 2}
5q3 {0.0,27.4,55.8,77.6,95.4,115.8,157.6,188. 8} 63.3 39.1 2.7X10"
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Fig. 3 Properties of stimulus sequence sql and its experimental results
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