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LECTURE 1. 

1.1 Introduction 

1.1.1 Discovering hydrocarbon fields 

1.1.2. Images: compression and edge detection 

1.2 A tool: The Fourier Transfrom 

1.3 Sampling Theorem 

1.4 Discrete Fourier Transfrom (DFT) 

1.5 Fast Fourier Transform (FFT) 

 

LECTURE 2. 

2.1 Introduction to wavelets 

2.2 Haar and Shannon wavelets 

 2.2.1 The Haar wavelet 

 2.2.2 The Shannon wavelet 

2.3 Multiresolution analysis (MRA) and properties 

 

LECTURE 3. 

3.1 Designing wavelets from and MRA 

 3.1.1 Filters associated with an MRA 

 3.1.2 Mallat’s recipe for design wavelets 

3.2 Fast wavelet transform 

 

LECTURE 4. 

4.1 Properties of wavelets 

4.2 Properties of filter coefficients 

4.3 Daubechie’s filter of order 4 

4.4 Image processing with orthonormal wavelets 

 

LECTURE 5: The JPEG format for images 

5.1 Discrete cosine transform (DCT) 

5.2 2-D discrete cosine transform (2-DCT) for images 

5.3. Biorthogonal systems and JPEG 2000 

5.4 Huffman encoding 
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