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1D DWT computation, 66
2D DWT, 67, 68
2D Fourier transform

(FT), 17
adaptive histogram

equalization, 16
additive, 36
Affine transform, 6
affinity, 49
agglomerative clustering,

48, 49
aliasing, 5, 33
autocorrelation, 19, 20
bands of frequencies, 64
basic wavelet, 66, 67
basis function, 58
binary image, 5, 8, 45
binary image transform, 8
bit-plane image, 5
bit-plane slicing and

transformation, 8
blind deconvolution, 41
block circulant matrix, 38
circulant matrix, 38
circular convolution, 26,

27
closing, 52
clustering, 44, 48
coding redundancy, 69
compact dyadic wavelet,

62
compression ratio, 69
constrained restoration,

39
continuous wavelet

transform, 58
convolution, 10, 11, 20,

21, 26, 29, 35, 37, 57,
63, 65

convolution filter, 12
correlation, 19, 20, 26
cross-correlation, 19
cumulative distribution

function (CDF), 15, 16
cutoff frequency, 30
deconvolution, 41
defocus, 40
degradation, 36, 41
degradation model, 36
dendrogram, 49
description, 3
differential coding, 72
dilation, 51, 52, 56, 57
discrete convolution, 26
discrete cosine transform

(DCT), 74
discrete form, 38
discrete Fourier

transform (DFT), 18,
23, 33, 37, 59

discrete wavelet
transform (DWT), 58,
63, 65

disjoint, 53
distance measures, 48
edge detector, 13
equalized histogram, 15
erosion, 50, 52–55, 57
error-free compression, 70
fast Fourier transform

(FFT), 18
fftshift, 24
filter-bank

representation, 61
filter-bank theory, 63
filtering, 28, 29
first-order (1st derivative)

gradient filter, 13
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fixed-length window, 58
Fourier domain, 11
Fourier integral, 59
Fourier plane, 20
Fourier series expansion,

59
Fourier spectrum, 17, 60
Fourier transform (FT),

17, 19, 20, 29, 37, 41,
58, 59, 61, 65

frequency-domain
translation, 21

frequency–time domain,
58

global appearance, 15
gradient filter, 13
graph theoretic

clustering, 49
grayscale erosion, 56
grayscale image, 4, 8
grayscale transform, 8
Green’s function, 21
hard threshold, 44
Hebbian learning, 57
high-pass (HP), 11
high-pass filter (HPF), 11,

29, 30
histogram, 15
histogram equalization,

15, 16
histogram matching, 16
hit-or-miss transform, 53,

54, 57
Hough transform, 44, 46,

47
Huffman coding, 69, 70
image, 4
image acquisition, 3
image edge extraction, 14

image negative, 8
image preprocessing, 3
image quantization, 5
image restoration, 36, 37
image rotation, 7
image sampling, 5
image segmentation, 3,

44, 45, 48
image space, 46
image transformation, 6
impulse function, 37
impulse response, 9, 21,

37
independent variables, 2
intensity, 20, 45
interpixel redundancy, 69,

71
interpretation, 3
inverse discrete cosine

transform (DCT), 74
inverse discrete Fourier

transform (DFT), 18
inverse filter, 41–43
inverse Fourier transform

(FT), 17
Joint Photographic

Expert Group (JPEG),
75

joint probability density
function (PDF), 2

joint transform
correlation, 28

K-means clustering, 49
knowledge data, 3
Laplacian edge operator,

14
linear, 11, 19, 23, 36, 37
linear convolution, 26
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linear space invariant
(LSI) system, 9, 10

linear superposition, 9
linear system, 9
linear time-invariant

(LTI) system, 9
linear transform, 67
LoG edge operator, 14
log transformation, 8
logical operations, 8
lossless compression, 70
low-pass (LP), 11
low-pass filter (LPF), 11,

29, 30
magnitude spectrum, 25
matched filtering, 20, 21,

28
matrix format, 6
maximum disk, 55
mean filter, 12
median, 12
median filter, 12
mirror filter, 65, 66
modulation, 25
morphological filter, 12
morphological gradient,

56
motion blur, 40
moving window, 10, 12
multiplicative, 36
multiresolution pyramid,

63
multiresolution/time-scale

analysis, 63
noise, 36, 43
nonlinear, 36
Nyquist criterion, 31, 33
opening, 52
origin, 50

orthogonal, 2, 65
orthogonal function, 62
orthogonal wavelet, 66
orthonormal basis, 62
orthonormal DWT, 66
parameter space, 46, 47
periodic signal, 34
periodicity, 24
phase shift, 21
phase spectrum, 25
point impulse response,

37
point operation, 15, 16
point processing, 8
point source, 37, 40
point spread function

(PSF), 21, 37
point-wise image

averaging, 8
polar parameter space, 47
polar representation, 47
power law (gamma)

transformation, 8
probability distribution

function (PDF), 15,
16, 44, 45

psychovisual redundancy,
69

rank-order filtering, 57
real signal, 24
real time, 40
recognition, 3
rect function, 35
region growing, 44, 45
region of support (ROS),

62
relative motion, 40
representation, 3
resolution, 31, 63, 64
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rotation, 7, 25
run-length encoding, 71
salt-and-pepper noise, 51
sampling, 31–33
scaling, 7, 19, 25
scaling expression, 7
scaling function, 66
scaling vector, 65–67
scan lines, 71
second-order (2nd

derivative) gradient
filter, 14

seed, 45
separability, 23, 61, 67
shift invariance, 10
signal-to-noise ratio

(SNR), 28
sinc function, 34
sinusoid, 47
skeleton, 54, 55
skeletonization, 55
Sobel edge operator, 14
soft (optimal) threshold,

44, 45
space invariance, 37
space-invariant system,

37
spatial domain, 20
spatial image transform,

6
spatial redundancy, 71
spatial transform, 8
spatial-domain image

transform, 6, 8
spectral density, 22
spectrum, 17, 32, 34, 35
stationary process, 2
statistical filter, 12

strict-sense stationary, 2
structuring element, 50
subband coding, 63–65
superposition, 11
superposition sum, 37
system response, 26
system transfer function,

21
thinning, 54
thresholding, 44, 46
time invariance, 37
time–frequency joint

analysis, 58
training, 57
transform of a product, 21
transform of a transform,

20
translation, 6, 7, 21, 25
translation matrix, 7
translation property, 65
tri function, 35
turbulent, 40, 42
unconstrained

restoration, 39
variable-length coding, 70
variable-length window,

58
wavelet basis, 60, 67
wavelet basis function,

60–62
wavelet series expansion,

58
wavelet transform, 58, 59,

61
wavelet vector, 66, 67
Weiner filter, 43
wide-sense stationary, 2
zero padding, 27
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