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Symbols conditional expectation, 54
conditional probabilities, 2, 90, 113, 141
3 % 3 cross, 104 consistency, 79

constraint error, 37, 40, 45
cosmic ray ions, 121
A crossover, 129

aperture filter, 73, 82, 85, 88-93, 96, 98,

113-115, 118, 143, 144 D
ASIC, 116, 136
astronomical images, 7, 79, 121, 123, 133, D-type flip-flops, 106
134, 144 deblurring, 98
autocorrelation, 2 delays, 106

despeckle, 98
deterministic, 37, 40
B differencing filter, 51, 52, 56, 6668, 70
. . digital logic, 3
b?SIS f}mctlon? 45-47,50 digital logic design, 105
bit-serial architecture, 110, 119 divide-and-conquer strategy, 109
bit-vector architecture, 115, 117-119 duality, 9, 58, 66, 67, 70
blurring, 57
Boolean, 46
Boolean algebra, 3,16, 49
Boolean logic, 6, 76, 141, 142

E

edge pulling, 60
envelope filter, 101-103

C erosion

elemental, 82-85, 112, 113, 143
C/Ct+, 104 grayscale, 86
CCDs, 121

soft, 125
center-weighted median filter (CWM), 66 estimation error. 37. 40. 44. 45
chromosome, 128 exclusive OR operator, 51

combinatorial binary fL}nctlon, 107 Extreme Ultraviolet Imaging Telescope (EIT),
comparator-based architectures, 115 121

comparators, 58
complementation, 76
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F

field-programmable gate arrays (FPGAs), 50,
104, 112, 135, 136, 138

film archive restoration, 93, 123

filter robustness, 29

filters with negative weights, 58

fitness, 129

flat structuring elements, 79, 87, 107, 143

Floorplanner, 136

Fourier transform, 1,3

G

genetic algorithms, 81, 94, 121, 123, 127-129,
138

H

H-shaped window, 91

Hamming weight, 64

hard center, 125

hardware implementation, 101

histogram algorithm, 135

hit-or-miss transform, 49, 50, 56, 83, 141, 142
Hubble Space Telescope, 121

idempotence, 5
identity filter, 21
increasing, 41

intersection, 49

K

K map, 6, 46,47, 106
kanji characters, 27

L

Laplace transform, 1

Large Angle Solar Coronagraph (LASCO), 121
lattice, 5, 45, 48-50, 104

linear FIR filters, 107

lower and upper bound, 101

M

MAP tool, 135

MATLAB, 104

maximum likelihood, 55

memory blocks, 136

mirror minterms, 77

morphological closing, 6, 81, 104

morphological dilation, 6, 81, 104, 124, 125,
135

morphology, 41

multimask, 91

multiresolution, 91

mutation, 129

N

negative median, 59, 60

no operation, 117

noise
additive, 9,21, 30, 31, 49, 50
edge, 6,23
salt-and-pepper, 9, 23, 37, 40
sensor, 94

nonincreasing, 116

(0]

optical character recognition (OCR), 6, 25, 29,
50, 142
orthogonal, 1

P

partial-sort algorithm, 135

partial ordering, 44, 45

place and route problems, 136

positive Boolean function (PBF), 75-77, 114
positive median, 59, 60

prior probability, 55

R

range compression, 111

rank selection filter, 57
repetition parameter, 125
resolution conversion, 26, 27
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S

simultaneous equations, 63

soft morphology, 124, 125

soft surround, 125

Solar and Heliospheric Observatory (SOHO),
121

sorting, 108

spatio-temporal, 94

spherical structuring element, 81

SSIM, 129

Stacking property, 75, 77,79, 84, 114,
143

stochastic, 37, 40

streaking effects, 57, 60

sum of products, 47, 50

superposition, 2

switching probability, 68

Synplify 7.2 tool, 135

T
threshold decomposition, 58, 70, 73-76, 98,

143
toggle filter, 67

top surface, 87
training set, 30, 33, 36, 37, 40
translation invariance, 12, 13, 89

U

union of erosions, 47, 48, 50
unstacking, 107

W

Wk filters, 90

wavelet transform, 3

weight-monotonic property (WMP), 64-66,
68, 70

weighted median filter (WMF), 58, 66, 67

white out, 127

window constraint, 12, 13, 88, 101

X

Xilinx-Virtex II, 135
XOR gate, 52
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