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KITIPOL NUALTONG : APPLICATION OF WAVELET METHODS
TO RANDOM FIELDS. THESIS ADVISOR : ASST. PROF. ECKART

SCHULZ, Ph.D. 148 PP.

CONTINUOUS WAVELET / DISCRETE WAVELET / RANDOM FIELD / ER-
GODICITY PROPERTY / POWER SPECTRAL DENSITY / FRACTIONAL

BROWNIAN FIELD / BROWNIAN MOTION / BROWNIAN SHEET

The continuous wavelet transform of three types of finite dimensional ran-
dom fields, namely weakly stationary random fields, random fields with stationary
increments and random fields with weakly stationary increments are considered.
It is shown that the transformed fields by different dilation matrices are jointly
weakly stationary, and the cross-correlation function and cross power spectral den-
sity function are determined. In addition, ergodicity properties of the transformed
fields are discussed.

The discrete wavelet method is used to construct Brownian motion and
Brownian sheets. We employ a Haar wavelet basis of L%([0,1]%) to construct a
Brownian sheet, and then extend this framework to an arbitrary compactly sup-
ported wavelet basis of L%([0,1]?) and obtain the representation of a Brownian

sheet by wavelets.
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