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It is well known that wavelet transform is a useful tool to analyze signal in time
and frequency domain. In this thesis, In this thesis, subject about continuous wavele
t transformation (CWT) is explained. The contain is mainly about the theory of Gabor
wavelet (GW), which is a type of mother wavelets (MW). The GW is matching for various

waveforms because of its shape and characteristics, has excellent simultaneous local

ization in time and frequency, and is able to analyze a signal with the highest accur
acy than the other mother wavelets. Unfortunately, the theory of GW has not been well
researched

The designing tight wavelet frame (TWF) of GW is important to for its discretizatio
n. Making it is needed to thin in an excess and deficiency, but until today there don
’t have been proposed its concretely. In this thesis, it is shown that original GW is

generally used for CWT. It is possible to make a practical approximate tight wavelet
frame while using for a transform and an inverse transform, and achieves the enough
low distortion by appropriate thinning.

In the next, we propose the fast calculation method for a continuous wavelet coeffi
cient using a wavelet having compact support in the frequency domain, and apply it to
the continuous wavelet transform using the GW having approximate compact support in
the frequency domain. And using this method, to do fast calculation it is thinned in
the time domain. But due to been interpolated in the frequency domain, we can analyze

in detail by small quantity wavelet coefficients.

Furthermore, in this thesis, we application GW to sound analysis. A novel mother wa
velet which is used exclusively for sleep apnea syndrome is designed by using the reo
rganized GW. The wavelet coefficient from this mother wavelet is capable to distingui
sh pre sleep apnea syndrome and its carrier with statistical analysis result which is

obtained from sleep apnea syndrome typical breath sounds. The diagnostic method prop
osed in this thesis can distinguish between healthy subject, and subject with pre sle
ep syndrome pre sleep syndrome as well as its carrier, with one to two hours sound da
ta. As the proposed method only selects typical breath sounds of sleep apnea syndrom
e, relatively small analysis target data is needed. We expect that (in the near futur
e) the detection of pre sleep syndrome and its carrier could be done via IC recorder
or smart phone.
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