Index

anisotropy, 79 APOD, see Approximate Proper Orthogonal Decomposition Approximate Proper Orthogonal Decomposition, 96

best basis, 15 biorthogonal wavelets, see wavelets, biorthogonal block manager, 72 blocks, 70 Brusselator, 104

CDF (2,2), 22, 27, 32 chrominance, 40 coarse representation, 22 Cohen-Daubechies-Feauveau, 11, 22, 54, 87 color component, 40 communication, 71, 72, 76 complementary filter pair, 24 compression, 48, 74, 96

lossless, 48 lossy, 48, 65 Continuous Wavelet Transform, see wavelet transform, continu- ous coordinates, 59 covariance matrix, 94 crop, 47, 58, 74 CWT, see wavelet transform, continu- ous Daubechies wavelets, 9

DCT, see Discrete Cosine Transform decomposition into lifting steps, 26 denoising, 41, 59, 73 dilation, 7 Discrete Cosine Transform, 48, 117 Discrete Wavelet Transform, see wavelet transform, discrete dual filter pair, 11 dual lifting, 20, 21, 25 DWT, see wavelet transform, discrete

eigenmode, 94, 97, 108

dual, 100, 103 primal, 100, 103 eigenvalue, 94, 107 eigenvector, 94 embedded coder, 51 encoding, 49 energy, 17, 103, 107 entropy

Shannon, see Shannon entropy Euclidean algorithm, 26

Fast Fourier Transform, 12, 48 Fast Wavelet Transform, see wavelet transform, fast father function, see wavelet function, father function FFT, see Fast Fourier Transform filter bank, 8, 22 filter coefficients, 8

dyadic, 55 floating point number, 29, 62 FWT, see wavelet transform, fast 141

Galerkin projection, 117 GCV, see Generalized Cross Validation Generalized Cross Validation, 43, 89 Geographical Information Systems, 69, 74 GIS, see Geographical Information Systems

Haar wavelet, 32 high-frequency information, 22 high-pass filter, 8, 22

image

color, 40, 49 grey scale, 39 in-place transform, 60, 61 integer wavelet transform, see wavelet transform, integer interleaving, 60 inverse wavelet transform, see wavelet transform, inverse

Joint Photographic Experts Group, 50 JPEG, see Joint Photographic Experts Group

Karhunen-Loève Transform, 94 KLT, see Karhunen-Loève Transform

Laurent polynomial, 23

degree of, 23 lazy wavelet transform, see wavelet transform, lazy lifting scheme, 19

integer, 84 linear interpolation, 21 localization, 6, 58, 70 long division, 26 low-dimensional model, 97 low-pass filter, 8, 22 luminance, 40

Mallat ordering, 60, 83 merge, 47, 58, 74 minimization, 43 mother function, see wavelet function, mother function multi-resolution, 75 multi-resolution analysis, 6

noise reduction, 89 non-decimated wavelet transform, see wavelet transform, redund- ant non-separable wavelets, 79 normalization, 33, 62

objects

BlockMgr, 73 Channel, 56 LChannel, 56 LChannelC, 56 LChannelCR, 56 LChannelR, 56 NTChannel, 56 NTChannelB, 73 NTChannelR, 73 Image, 56 Lifting, 57 Wavelet, 57 orthogonal wavelets, see wavelets, orthogonal overlap regions, 71

pan, 75 parallelization, 71, 74, 75 Parseval’s identity, 9, 49, 99 Partial Differential Equation, 103 PDE, see Partial Differential Equation Peak Signal to Noise Ratio, 65 perfect reconstruction, 30 performance, 75 PIEFPAK, see WAILI POD, see Approximate Proper Orthogonal Decomposition polyphase matrix, 24 prediction, 20, 21, 80–82, 87 primal filter pair, 11 primal lifting, 20, 21, 25 Proper Orthogonal Decomposition, 94 PSNR, see Peak Signal to Noise Ra- tio quantization, 49 quincunx lattice, 80 quotient, 26

reaction-diffusion system, 103 Red-Black wavelet transform, 80, see wavelet transform, Red-Black redundant wavelet transform, see wavelet transform, redundant regular rectangular grid, 80 remainder, 26 resolution, 39 Riesz basis, 10, 49 rounding, 30, 83

scaling, 44, 59

down, 44 up, 44 scaling function, 7 second-generation wavelets, 19 separable, 79 Shannon entropy, 17, 65 shift, 63 signal extension, 33

lifting, 36 periodic, 33 symmetric, 34, 36, 83 snapshots, 94, 104, 107 splitting, 20, 21, 80–82 stationary wavelet transform, see wavelet transform, redundant subimage, 59, 75 subsampling, 23

tensor product, 12, 79, 87 threshold

optimal, 42 universal, 43 thresholding, 41

hard-thresholding, 41, 65 soft-thresholding, 41 tiling, 70 timings, 75, 111 translation, 7 translation invariance, 13 two-dimensional, 12

update, 20, 21, 80–82, 87

vanishing moments, 6

WAILI, 53, 70

demo, 64 example, 137 functionality, 64 wavelet decomposition tree, 11 wavelet function, 8

father function, 7 mother function, 8 Wavelet Packet Transform, 14, 97 wavelet transform, 23

continuous, 1 discrete, 1, 22 fast, 8, 117 integer, 29, 83 inverse, 8, 21 lazy, 20, 21, 24, 71 Red-Black, 80 redundant, 13, 87 wavelets

biorthogonal, 10 orthogonal, 9 WPT, see Wavelet Packet Transform

z-transform, 23, 30 zerotree encoding, 50, 65, 74 zoom, 75