Index

B, 99
AE;, 133
4-AFC metric, 94

A

acceptance angle, 16
accommodation, 107
achromatic, 29
acoustical noise, 209
ACR Standard for Teleradiology, 143
active-matrix liquid crystal display,
see AMLCD
adaptation, 105
additive color, 17, 40
addressability
and screen size, 54
as part of measurement definition, 162
consideration in equipment selection, 201
control, 44
defined, 33
minimum, 166
procedure for measuring, 171
addressable pixels, 30
aerial imagery, 143
age
of monitor, 74
of observer, 121
aim curves, 256
aim functions, 256
aliasing, 75
alternating current, 43
alternatives to measurement, 194
ambient light, 16, 204-205, 208
AMLCD, 29, 41
amplified beam current, 34
amplified voltage, 34
amplitude, 31
analog
device, 29
signal, 31
TV, 31
angular disparity, 110
annotation capability, 199
ANSI lumens, 258
antireflection coating, 38
application-specific integrated circuits,
201
array scanners, 237
artifacts, 53, 74, 184,186, 192
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astigmatism, 121
average signal level, 71

B

banding, 252
bandwidth, 229
bandwidth compression, 219, 229
barrel, 203
Barten contrast sensitivity model, 126
Bartleson, 255
beta (), 99
bicubic interpolation, 228
bilinear interpolation, 163, 228
binary decision, 84
binocular vision, 110
bit depth, 33, 145, 153, 241
blackbody, 49
Blackwell, R., 124
blemishes, 75
blurring, 253
bone cortex, 231
Briggs
color ratings, 140
scores, 91, 95, 212
target, 88-89, 93
brightness, 15, 17, 44
brightness nonuniformities, 184

C

calibration

of printer, 254

source, 17
camera exposure meter, 16
candelas, 13
capture device, 1, 6
cathode, 36
cathode-ray tube, see CRT
CCD

array, 17

response to light energy, 238
CD accompanying book, contents of, 8
center area of monitor, 62
charge-coupled device, see CCD
checkerboards, 89
checkers, 90
chest images, 142, 231
chroma, 23

CIE (Commission Internationale de 1’Eclairage), 17
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CIE L*a*b*, 133
CL, see command level
CL/luminance function, 211
clock frequency, 201
clutter, 130
Cm, see contrast modulation
CMYK, 25
cognitive measures, 8
cognitive system, 81
coherent illumination, 130
color
bit depth, 44
blindness, 123
Briggs, 140
Briggs target, 93
casts, 38, 147
constancy, 110
controls, 44
CRT, 40
differences, 117
fringing, 253
gain, 44, 49
laser printers, 249
matching, 252
measurement, 11, 17
misregistration, 253
monitors, 44, 54, 70, 137
purity, 40
temperature, 44, 48, 139, 154,147
tracking, 70
transforms, 223
uniformity, 155
vision deficiencies, 123
vs. monochrome monitor selection, 200
colorfulness, 23
colorimeter, 26
colors displayed, number of, 49
command level (CL)
defined, 22
and luminance, 211-212
computed radiography, 231
computed tomography (CT), 1, 145
computer memory (CPU), 34
cones, 107
confidence ratings, 84
contouring, 145
contrast, 44, 53
contrast modulation (Cm), 61, 162, 166
Zone A, 172
Zone B, 172
contrast ratio, 66
contrast sensitivity, 112
controller, 201
convergence, 56
convolution kernel, 224
coordinate system, 17
cornea, 107

corrective lenses, 121

correlation between CL and luminance, 212

correlation coefficient, 163
criteria scaling, 85
Crites, 212
CRT
as display type, 29
color, 3940
flat panel, 39
operation
efficiency of, 38
role of electrons in, 34
CT, see computed tomography
cycle, 57

D

d’, 99

decibels (dB), 138

degaussing control, 209

delta pulse code modulation, 230
density uniformity, 252

desired values, 138

detective quantum efficiency (DQE), 74
diagonal, 54

diagonal pitch, 173

dichromats, 123

differential receiver operating characteristic (DROC),

101
diffuse reflection, 68
digital brightness and contrast, 201
digital frequency, 31
digital signal, 31
digital-to-analog converter, 138
digitizer, 237
device selection, 239
image quality, 239
operation, 237
resolution, 240
digitizing, 237
procedures, 243
resolution, 244-245
direct optical projection, 248
discrete cosine transform, 230
dispenser cathode, 36
display
controller, 5, 31
frequency control, 44
quality metrics, 8
system, 5
distortions, 53, 74
Doppler ultrasound, 223
dot density, 244
double stimulus continuous quality scale,
83
double stimulus impairment scale, 83
DQE, see detective quantum efficiency
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DR flatbed linear scanners, 238

adjustment (DRA), 219-220 flat-panel displays, 29

defined, 66 flicker, 74, 183

to measure luminance, 138, 149
to measure radiometric fidelity, 240, 251
DRA, see DR adjustment

drift, 74, 181, 183, 189

DROC, see differential receiver operating characteris-
tic

drum microdensitometers, 237

dye
diffusion, 249
sublimation, 249

dynamic black-level stability, 69

dynamic focusing, 36

dynamic range, see DR

E

edge

response, 60

sharpness, 59
efficiency of CRT operation, 38
egg crate diffusers, 207
electron gun, 36
electronic projection devices, 2
electrons, role in CRT operation, 34
electrostatic lens system, 36
electrostatic printers, 249
emitted energy, 11
emulsion, 243
environmental controls, 199
ergonomic considerations, 209
etching, 38
event distributions, 99
exposure

meter, 155

value, 155
extinction

level, 184

ratio, 182, 192

F

face plate, 38
far-sightedness, 121
fast Fourier transform, 73
fast intelligent tracking, 40
FEDs, see field-emissive displays
field of view, 16
field-emissive displays (FEDs), 29
film
annotation and loading, 243
digitizers, 1
resolution, 240
fixation, 102, 109
flatbed microdensitometers, 237

flicker mechanism, 110

footcandle, 13

foot-lamberts defined, 13

fovea, 107

foveal vision, 109

frame grabbers, 237

free-response operating characteristic (FROC), 101
frequency, 31

frequency filtering, 227

FROC, see free-response operating characteristic

G

gamma, 34, 66, 147

gamut, 22, 70, 148, 251

geometric correction, 242

geometric distortion, 75
controls, 44

geometric fidelity, 239, 242, 249

geometric transforms, 219, 227

ghosting, 75, 184

graphics acceleration, 34

graphics cards, 31

gray-level reversal, 71

gray-scale images, 223

erid, 36

H

halation, 67, 139, 145, 153
half-power level, 56
halftone printing, 244, 250
hard-copy imagery, 1
haze component, 68
HDTYV, see high-definition TV
high-definition TV (HDTV), 30
high-frequency boost, 224
horizontal pitch, 173
HSB space, see hue/saturation/brightness space
hue
defined, 17
differences, 24
with color imagery, 223
hue/saturation/brightness (HSB) space, 24
human observer, 3
human visual system (HVS), 6, 8, 105
individual differences in, 119
hyperspectral, 231

I

IDEX
function, 214
system, 125
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illuminance, 13
illuminance photometer, 15
image
chain, 1
compression, 230
interpretability, 85
motion, 115
roam, 182
scaling, 85
Image Display and Exploitation system,
see IDEX
Imagery Interpretability Rating Scale, 81
impedance, 201, 203
individual differences in HVS, 119
information technology (IT) personnel, 7
information theory, 187
initial setup, 149
initialization and prescan, 243
inkjet printers, 249
input/output function, see I/O function
instantaneous signal level, 71
Integrated Exploitation Capability, 137
interface requirements, 201
interlaced scan, 36
internal noise, 126
interpolated resolution, 240
1/O function, 42, 67, 147, 150
ionized gas, 43
iris, 105

J

“J” curve, 111

jitter, 74, 181-183, 189-190
JPEG, 230

JPEG 2000, 230

K
kernel, 226
L

L*a*b* space, 22
L*u*v*, 20, 133
LaGrange interpolator, 228
landscape monitor mode, 30
large-scale uniformity, 240-241, 251
laser digitizers, 238
lateral disparity, 111, 117
lateral inhibition, 126
lens of human eye, 107
lens flare, 148
lesion margins, 231
light

box, 141, 256

energy, 37

level, 2
measurement of, 11
output, 258
sensitivity, 109
lightness, 223
linear TTA, 221
linearity, 46, 183, 188, 194, 240
liquid crystals, 41
Lmax, 139, 150
Lmin, 139
logarithmic amplifier, 238
look-up tables, 67
low-pass filter, 226
lumen, 11
luminance, 53, 77
controls, 44
JNDs, 139, 146
loading, 69
nonuniformity, 69, 144
parameters, 137
requirements
color, 138
monochrome, 139
stereo, 139
stability, 69, 147
step response, 182, 190
uniformity, 69, 150
luminescent phosphor, 34
luminous efficiency function, 21
luminous power, 11
lux, 13

M

MacAdam ellipses, 20
macro jitter, 182, 190
magnetic

environments, 200

fields, 148, 200, 208

resonance imaging, see MRI
magnification, 227
magnitude, 31
mammograms, 143, 212
mammographic reading rooms, 206
marker images, 85
matching, 252
matrix (CCD array) photometer, 173
matrix displays, 43, 73
maximum luminance, 139
measurement

alternatives, 194

domains, 53

pucks, 16
mesopic vision, 115
micro jitter, 182, 190
microdensitometer, 237-238
microphotometer, 17
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milli-lambert, 15
minification, 227
minimum addressability, 166
minimum performance levels, 138
modulation threshold, 113, 213
modulation transfer function, see MTF
moiré, 75, 182-183, 191
monitor
aging of, 74, 144
and video controller selection, 199
calibration, 209
center area of, 62
color, 44, 54,70, 137
connection, 203
environment, 204
landscape mode, 30
monochrome, 29, 137
peripheral area of, 62
portrait mode, 30
setup, 203
size/resolution requirements, 161-162
surround, 208
type selection, 199-200
monochromatic vision, 123
monochrome monitors, 29, 137
monochrome (luminance) models, 124
monocular vision, 110
motion imagery, 232
MPEG-1, 232
MPEG-2, 232
MPEG-4, 232
MRI, 145
scan, 3
MTF, 63
compensation, 224
of the eye, 113
MTEFC, 224
multiple-purpose monitor, 199
multispectral
imagery, 212
NIIRS, 140
scanners, 1
multisync, 199
Munsell system, 17
mura, 75, 182, 184, 192
myopes, 120

N

National Imagery and Mapping Agency,
see NIMA

National Imagery Interpretability Rating Scale, see

NIIRS

National Information Display Laboratory, see NIDL

nearest-neighbor resampling, 228
near-lossless archival storage, 243
near-sightedness, 119

NEMA/DICOM, 212
calibration, 206
perceptual linearization function,128
neon glow lamps, 43
nerve cells, 109
neural impulses, 109
neural network processing, 1
NIDL, 17, 137
NIIRS, 2, 85
ratings, 95
variability, 87
NIMA, 137
NIST, 17
nit, 15
noise
adjustment control, 47
generally, 53, 71, 240-241, 251,253
types of
acoustical, 209
frequency-dependent, 186
pink, 186
spatial, 186
temporal, 186
time-independent, 186
white, 186
noise-equivalent quanta, 74
noise power, 73
noise power spectrum, 74
noncoherent illumination, 130
noncommandable pixels, 42
nonlinear TTA, 221
nonuniform energy distribution, 56
nonuniformities, 184

(0]

objective perceptual quality measures, 87
objective performance measures, 96
objective quality measures, 82

optical resolution, 240

organic light-emitting diodes, 29
overshoot, 69

oxide cathode, 36

oxide coating, 36

P

paper print, 256

PDP, 29, 43

perceptible acuity, 111

perception of depth, 110

perceptual linearization, 4, 67, 201, 210
perceptual measures, 8, 81

performance measurement alternatives, 194

peripheral area of monitor, 62
peripheral vision, 109
periphery of retina, 107
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phosphor

in monitor, 34

persistence of, 37

SNR differences, 188
photometer, 15, 149
photometry, 11
photomultiplier tube, 238
photopic vision, 115
physical domain, 53
physical measures, 53
physically realizable colors, 18

picture archiving and communication, 207

pincushion, 203
pixel
aspect ratio, 162, 170
decimation, 163
defects, 182-183, 193
density, 55, 162-163, 171
fill factor, 57
intensity transforms, 219
pitch, 55
processing, 219
operations, 233
transforms, 1
replication, 163, 228
size, 55
subtense, 57
plasma display panels, see PDP
point source, 11
polarization, 42, 111
polarizers, 41
polynomial, 211
portrait monitor mode, 30
position controls, 47
power, as unit of measure, 11
power saver, 215
presbyopes, 121
primary colors, 17
primary diagnosis, 199
printer
calibration, 254
look-up table (LUT), 254
operation, 249
quality, 249
selection, 249
setup, 254
printing procedures, 254
prints, 1
prismatic diffuser, 207
probability of detection, 100
probability of false alarms, 101
processor, 5
progressive scan, 36
projection displays, 258
protective covering of prints, 254
pseudocolor, 49, 133, 223
pulmonary nodules, 142

pupil diameter, 105
purchasing advice, 8

Q

quality, 6, 29, 53
quantization, 212
quantizing, 32

R

radar imagery, 206, 213
radiant energy, 11, 34
radiograph, 1, 144
radiography, 145
radiologists, 142
radiometric fidelity, 239-240, 249, 251
radiometry, 11
random access memory (RAM), 34
resolution-addressability ratio (RAR), 59,
175
raster
modulation, 62
pattern, 48
stability, 77
recalibration, 215
receiver operating characteristic, 100
reconnaissance and surveillance community, 2
reflectance, 68, 147
reflected light, 15
refresh rate, 33, 48, 74, 181-183, 201
relative edge response, 59
resolution, 53, 258
and cost trade-off, 243
conversion, 240
reduced, 233
resolution-addressability ratio, 59
resolvable pixels, 61
retina, 105
periphery of, 107
retinal illuminance, 105
RGB model, 24
ringing, 75, 182-183
roam, 227
rods, 107
Rogers and Carel, 168, 212
room lighting, 2
rotation, 227

S

saccades, 102, 109
saccadic distances, 110
saturation, 17, 23, 223
scan rate, 189

scanner, selection of, 237
scanning, 243
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photometer, 173

process, 102

spectroradiometers, 26
scotopic vision, 115
screen

aspect ratio, 162, 170

buffer, 34

saver, 215

size, 54, 162, 170
search

pattern, 102

process, 102

task, 102
sensitivity function, 11
separable acuity, 111
sequential color separation, 40
setup of printer, 254
shadow mask, 40
shielding, 209
signal, 99

amplitude, 34

plus noise, 99
signal-to-noise ratio, see SNR
silver halide printers, 249
size/resolution requirements

of color monitor, 161

of monochrome monitor, 162
slide scanners, 238
SMPTE target, 202
Snellen letter, 87
SNR, 71, 182, 193
solid angle, 13
spatial, 53, 77

fidelity, 239, 249

filtering, 224

filters, 219

integration process, 126
speckle, 130
spectral, 77

color, 53

sensitivity, 11
spectroradiometer, 26
specular reflections, 68
spot growth, 140
spot size enlargement factor, 247
standard sensitivity function, 12
steradian, 13
stereo acuity, 111, 117
stereoscopic, 110
Stiles-Crawford effect, 107
storage

and processing device, 5

and verification, 243
straightness, 75, 183, 188, 193
subjective

performance, 82

quality ratings, 83

quality scale, 85

ratings, 81
subtractive color concept, 25
supertwisted nematic (STN), 42
swim, 74, 181, 183, 189
synthetic aperture radar, 130, 224

T

tasks, 6
temperature, 11
temporal, 53, 77
theory of signal detection (TSD), 2, 99
thermal printers, 249
TIFF, 248
timing conflicts, 203
tonal color transfer, 251
tonal transfer adjustment (TTA), 220
linear, 221
nonlinear, 221
tonal transfer correction (TTC), 220
transmittance, 68
transparency, 255
tri-bar, 87
trichromatic theory of vision, 110
tristimulus values, 18
troland, 105
TSD, see theory of signal detection
TTA, see tonal transfer adjustment
TTC, see tonal transfer correction
twisted nematic (TN), 41
two-dimensional FFT, 226

U

undershoot, 69

Uniform Chromaticity Spacing (UCS),
20

uniform perceptual brightness, 256

unsharp masking, 226

utility of displayed image, 53, 81

A\

validation, 87
value of displayed image, 53
vernier acuity, 111
vertical grill, 40
vertically slotted mask, 40
VGA refresh rate, 33
video

amplifier, 203

card, 5

controllers, 31
viewgraphs, 1
viewing, 110

angle, 71



272

INDEX

angle threshold, 139, 145, 152
distance, 57
visible spectrum, 11
vision
mesopic, 115
photopic, 115
scotopic, 115
trichromatic theory of, 110
see also HVS, individual eye parts
visual acuity, 111
visual angle, 57
voltage, 34

W

warm-up time, 74, 148, 181, 188
warp, 227

water-soluble ink, 254

watt, 11

wavefront aberrations, 121
wavelength, 11, 17

band, 11

sensitivity, 11

spectrum, 11
wavelet compression, 230
waviness, 75, 193
white point, 22

X

X ray, 1

xenon, 43

XGA refresh rate, 33
Z

Zone A, 162
Zone B, 162
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