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Index
a backlight 72, 77, 78, 80
accent lighting 339, 340 backlight luminance compensation
acceptable P/W ratios 247 (BLC) 80
achromatic channel 10 backlight sources 72, 75, 76
achromatic contrast 7, 10, 124, 129 balanced harmony rendering 293
— sensitivity  9-11 Bayer pattern 262
achromatic signal 3 Bezier spline 149
acousto-optical modulator 176 bit depth 199
adaptation 101, 280 black-corrected matrix 64
adapted reference 49 black emission 56
adapting field luminance 188 black level emission 57
adaptive brightness intensifier black point 79

method 80 bleaching field 103
additive mixture 27, 35 blue channel 216, 219
additivity 35 blur 147
addressability 266, 267 brightness 12, 48, 298, 311
Adobe RGB 251
adopted reference white 49 c
aged and young observers 146 calculated color differences
ambient light 46 (AEca) 280
— reflections 20 camera 19
AM-LCD 45, 46, 61-66 categorical color names 294
AM-LCD monitor 68 categorical identification 107
analog film camera 161 CCD filtering mosaic 262
angle-of-view dependence 45, 51 CCFLs 76
angular size 100 CCT. See correlated color
angular velocity 101 temperature (CCT)
antagonistic receptive fields 197 ceramic lamps 223
anthropometric results 99 channel independence 62
anti-aliasing 259 channel interdependence 35, 37, 39-41,
AOM (acousto-optical modulator) 176 56, 61, 68
artificial light sources 273 characterization models 26, 58
attractiveness 298 characters 97
attributes of perceived color 13 chart 179
augmented reality 67 “checkerboard” arrangement 260

CHF formulas 288, 289

b CH formula 288
background 97 chip LEDs 333, 335, 338, 339
background luminance 101 chip LEDs display 337
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364

Index

chroma 12, 13,15
chroma enhancement transform 154
chroma extension 334
chromatic adaptation 355
chromatic adaptation formula
chromatic brightness 120
chromatic channels 8, 10
chromatic contrast 7, 9, 125
chromatic contrast sensitivity 9
- functions 11
chromatic gratings 124
chromaticity contrasts 107, 111, 116,
120-123, 125, 126, 129, 131, 133
chromaticity contrast thresholds 131
chromaticity coordinates 6
chromaticity differences 46, 62, 65, 112, 113,
218, 251
chromaticity error 270
chromaticity gamut 239, 338
chromatic lightness (L™) 343, 347, 348, 352
chromatic signals 3
chromatic textures 356
chromostereopsis 107
CIECAMO2 49, 81, 82, 88, 1006, 144,
240, 243, 289
CIECAMO2 ac, bc diagram 356, 357
CIECAMO2 a b, plane 255
CIECAMO2 color appearance model 15
CIECAMO2-dark version 190
CIECAMO02-dim version 190
CIECAMO2 ] value 147
CIECAMO2 J(Y) function 69
CIECAMO02-LCD 17, 280
CIECAMO2 model 48, 50
CIECAMO02-SCD 17, 280
— color space 243
CIECAMO02-UCS 17, 280, 281
CIE 1931 chromaticity diagram 6
CIE (x, y) chromaticity diagram 6
CIE 1964 color differences 275
CIE colorimetry 14
CIE color rendering indices (R,)
CIEDE2000 17, 280
CIELAB 14, 49, 50, 89, 90, 284
CIELAB chroma (Cy;) 14
CIELAB color differences
CIELAB color space 14
CIELAB differences 43
CIELAB hue angle (hy) 14
CIE 1976 lightness 14
CIELUV 14, 49, 50
CIELUV chroma (C7,) 15
CIELUV color space 15
CIELUV hue angle (h,,) 15

283

274,276,277

31, 58, 118

CIE 1924 photopic V(1) function 342

CIE 1931 standard colorimetric observer
4, 82

CIE 1964 standard colorimetric observer 4

CIE standard photometric observer 3

CIE 1931 tristimulus values X, Y, Z 275

CIE 1976 UCS chromaticity differences 43

CIE 1960 UCS coordinates u, v 275

CIE 1976 uniform chromaticity scale diagram
(UCS diagram) 14

CIE 1976 uniform color spaces 14

CIE 1964 U*, V', W* values 275

CIE x, y chromaticity diagram 336, 338

cinema motion picture films 174

circadian behavior 21

circadian clock 341

circadian optimization 341

circadian rhythm 21, 341

circadian stimulus (CS) 341-346

Circle 32 test 295

ClearType™" 259, 260

clipping effect 69

closed-view HMD 67

CMOS technology 175

cognitive color 17, 319

cognitive hints 103

cognitive representation of the scene 143

cold cathode fluorescent lamps
(CCFLs) 72

color accent 339

color acceptability 295

color algorithms 162

color appearance 12, 25, 48, 81, 87, 88, 143,
190, 274

—models 15

— reproduction 106

color appearance space 238, 250, 252

color artifacts 97

color balance preference 245

color breakup (CBU) artifact 71

color categories 17, 299

color channels 27, 35, 40

— crosstalk 40

— independence 35

color circles 300, 301

color cognition 17

color constancy 354, 355

color differences 17, 32-34, 37, 38, 59, 60, 65,
70, 88, 274, 280

— AE%, 39,60

— formulas 280, 281

— magnitude 17

— perception 15

— scales (RCRI) 305



color discrimination 294
color discrimination index (CDI)
color distortions 26, 33

color distributions 356, 357
colored objects 273, 274

color ergonomics 98, 107, 121, 124
color error 34

color fidelity 20, 276, 293, 302
color fidelity index (Rycs) 312

275

color filters 78, 79
— mosaic 20, 79
— wheel 70

color fringe artifact (CFA) 237, 258, 261, 268

color fringe error 47, 261

colorfulness 12, 48

color gamut (G) 18,21, 27,46, 68,73-77,237,
238, 245, 253, 254, 256, 257, 299, 311-315,
346-348, 352, 353

color gamut area 252

color gamut differences 191

color gamut extension 334

color gamut mapping methods

color gamut projections 255

color gamut volume 244

color gradations 70

color harmony 17, 286, 287, 294, 298, 299

color harmony rendering 289, 314, 346, 352

color harmony rendering index (Ry,,) 289,
290, 312, 315, 347, 348, 353

color image descriptors 151

color image preference 19, 142-144, 149

—scores 151

color image quality 238

color image rendering methods

color image transforms 144

colorimetric characterization 18, 25, 26, 51,
54, 56, 57, 61, 62

— models 27

colorimetric errors 26, 28

colorimetric reproduction 106

colorimetry 4, 48

color management 18

— workflow 106

color mapping algorithms 334

color matching functions 4

color memory 19, 33, 47, 57, 60, 107, 353

color monitors 19

color mottle 70

color names 33, 137, 138

color perceptions 1, 4, 12

color preference 20, 294, 303

color preference index 275

color primaries 238, 239, 249, 267, 269, 270

color primary optimization 243

238

262,268,269

Index

color primary systems 253

color primary systems (sSRGB, NTSC)

color process 162

color quality 20, 134, 141, 273, 275,
286, 293, 295-297, 303, 320-322, 341,

251

347, 348
— factors 303
— four-factor model 302
— of light sources 318
—scale 285, 295
— variables V;-Vo 323

color quality scale (CQS) 285, 295

color rendering 20, 223, 273-275, 282, 291,
292, 294, 310, 322, 340, 343, 346, 347

color rendering index (Rycs) 282, 313, 314,
321, 323, 345, 348, 352, 353

— difference 284

color rendering scales 305

color resolution 18, 27, 70

color samples 275

color scheme 122

color sequential

— LED displays 78

—mode 74

color size effect

—model 88

color space 12, 13, 178, 334

color stimulus 4

color temperature 341

color tracking 57, 60, 62, 64—66

19, 81, 86, 87, 89, 90

color transitions 294, 299
color vision 18
— mechanisms 319

color wheel 79

combinations of watercolors 299
combined fidelity-preference indices
comfort, 98

command length 114-117
compact fluorescent lamp (CFL)
complex indoor scenes 304, 311
compression algorithms 9
compression efficiency 210
compression factors 205
compression methods 205
computer workplace 19

cone mosaic 2

cone opponency 8

cones 2

conspicuity 103, 104, 107, 108, 118, 119, 121
conspicuity function 120

conspicuity levels 111, 118, 120-122
constant current reduction (CCR) 332
constrained body postures 99

constrained postures 99

294

353

365
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Index

continuous judgments 307
contrast 30, 113

contrast level 127

contrast preferences 123, 133

contrast ratio 9

contrast sensitivity (CS)
196, 216

— chart 10

— function 196

cool white 345, 346

cool white fluorescent lamps 278

correlated color temperature (CCT)
317, 340, 343, 344, 351

— groups 347

— preference 147

corresponding colors 179

cost function (p) 239, 250

cost surface 250

coverage 250, 252, 256

coverage computation 243

CQS 285

CQS scale 295

CRI-CAMO02UCS 285

CRI-CAMO02UCS color rendering index 322

critical flicker frequency (CFF) 10, 101

CRT 51, 53,54

CRT characterization models 53

CRT display 33, 41, 43, 242

CRT gamma 51

CRT projectors 72

CRT tone curve 64

crystalline lens 134

CS. See contrast sensitivity (CS)

cubic interpolation 220

cultural differences 143

cutoff voltage 54

C/V whiteness index 316

cycles per degree (cpd) 9

2,6,9, 19,123,

274-277,

d

dark adaptation 101, 103
dark viewing condition 69
data conversion 220
dataflow quantity 216
data transformation 220
daylight 15, 273

degree of similarity 280
descriptor input-output function 153, 154
detectability 104
detection threshold 102
deuteranope 18
device-independent 28

— color system 163

— format 19

diffuse illumination 223

digital cinema 163

digital color value 35

digital intermediate 205

digital master 205

digital projectors 199

digital signage displays 20

direct glare 102

direct-view CRT displays 72
discomfort glare 47

displaced box filter RGB decimation 259
display backlighting 20

display black 29, 30, 47, 64, 65

— luminance 36

— point 250

— radiation 62

display characterization 25, 35
—models 25

display ergonomics 98

display fill factor 40

display light source 72

display setting 54

display tristimulus values 55
display white point preference (pw)
distort the harmony 293
distractor objects 118

DLP projector 71

DMD 51, 68,73

DMD projectors  70-72, 74, 79
3D optimization 239
Double-chamber viewing booth 277
double opponent 7
downsampling 215

DVD resolution 215

dynamic range (D) 29, 30, 68, 76, 174
dynamic watermark 217

246

e

E.B.U. chromaticities 74

edge-type backlight 75

effect of variability on color quality 320

elderly observers 147, 152

electronic color signals 25

ELL formula 118

ELL scale 109, 110

emerging self-luminous visual
technologies 329

emotional color 17

emotions 17, 19

equiluminance legibility (ELL)

equiluminous 113

ergonomic color 120

—design 107, 108, 110

ergonomic design 98, 122

108



ergonomic furniture 99
ergonomic guidelines 97, 98
ergonomic principles 98
ergonomics 19
ergonomic standard 111
esthetic image 106
Euclidean differences

—in CIECAMO02 280
Euclidean distances 15
extended color gamut 258
eye fatigue 105

eyestrain 97

f

familiar objects 134, 135
Farnsworth’s D-15 test 298
fidelity 303

fields of attention 103
fill factors 41, 42

film density 176

film laboratory 162

film scanner 174

filter mosaic 76, 262
finest spatial details 261
Fitts law 98
five-primary system 251
fixation dwell time 103
flare 70

flexible display 329
flexible substrates 329
flicker 9

flicker artifact 12, 80
flower shape 267
fluorescent general lighting 339
focusing range 101

four primaries 251

four-primary color sequential (RGCB)

- LED display 335, 337
—model 338

four-primary display 76, 257
four-primary system 251
frame rate 205

full chip LED display 337
full screen 29

gain and offset controls 27, 53
gain and offset setting 32
gain control 54

gain/offset settings 28, 29
gain setting 29

gamma 64

— problem 28

gamut 349, 350

Index

gamut area-based index (FCI) 294

gamut boundary 255

gamut color primaries 251

gamut mapping 238

gamut optimization 74

ganglion cells 7, 342

general color rendering index (R,) 274-276,
284

general lighting 303, 339

global contrast 30

— enhancement 147-149

global lightness contrast enhancement 144

global lightness transform 153

GOG model 56, 58, 59

GOG (gain-offset-gamma) model 55

graphics card 34

graphic user interface 98

grayscale 69

grayscale color difference anchor 278

green spatial resolution 261

grouping 121

h

hard clip method 193

harmonic color 17

harmonic color combinations 33
harmony rendering 291-293
Harmony rendering index Ry, 346
HDR appearance 106

HDR illusion 80

HDR image 80

HDTV resolution, 219
head-mounted displays (HMDs) 19, 51, 67
head-up display (HUD) 51, 67
Helmbholtz-Kohlrausch effect 119, 248, 311
hexagonal architectures 265, 266
hexagonal pixel grid 267
hexagonal RGB subpixel architecture 263
hexagon architectures 268
hexagon patterns 267
Hick-Hyman law 98

high aperture ratio 261

high dynamic range (HDR)

— displays 80

- imaging 18, 79, 106

high pressures 74

HMI discharge lamp 225

HMI reference light source 278
holographic displays 331
horizontal addressability 267
horizontal MTF 266

(HSV) color space 138

HUD projection 67

hue 12,13

367
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Index

hue angle 15

hue angle differences (Ah,,) 16

hue-dependent chroma boost 144, 151

hue-dependent chroma boost transform
(CH), 150

hue-dependent chroma preference 152

hue differences (AH;) 16

hue transforms 144

human color constancy 354

human eye optics 197

human perception 221

human visual system 2, 178, 216

hybrid spatial-temporal color synthesis 78

hyperbolic tangent function 63

i

iCAM 49, 238

ICC color management 178

ideal descriptor function 153, 154

illegal copies 215

illuminating spectral content 242

image color appearance (iCAM) 106, 259
image compression 19, 205

image cues 135
image descriptor ({°“)
image differences 218
image preference 143, 155
image processing transforms 151
image quality 18, 205

image stabilization time 53
image transforms 144

— parameter 148

immersive 19

— condition 87

151-153

—scene 84

— stimuli 89
immersive colors 88
— stimulus 82-84, 88

immersive self-luminous condition 89
immersive self-luminous stimuli 89
imperfect color constancy 283
impression of harmony 293

improve color image quality 134
independence of the color channels 35
index (Rycs) 347

indoor illumination 20

indoor light sources 273

indoor productions 223

information content 104
information-intensive mobile displays 104
infotainment 19

intercultural differences 134, 139
interindividual differences 281
interindividual variability 18

interobserver variability 318, 320,
322-324

interpersonal variability 321

intrinsically photosensitive retinal 342

intrinsically photosensitive retinal ganglion
cells (ipRGCs) 22, 341

invalid decisions 303

ipRGC(1) 342

ISO international ergonomic standard 98

isotropy 260, 263, 268

ITO 330

ITU recommendation 218

J

jitter 55
JND 1218
JPEG 9

judgment scales 304
junction temperature (T;) 332, 333
just noticeable difference 218

I

Lambertian emission 51
Lambertian light sources 45
Lambertian radiator 61
Lambertian surface 70

large gamut 76

large-gamut primary colors 250
large self-luminous displays 82
large stimuli 85

large viewing angles 19

— displays 81, 84

laser displays 330

laser film recorder 176

laser home theaters 331

laser projectors 330

laser radiation 176

lateral inhibition 197

LCD characterization models 65
LCD light leakage 79

LCD projectors 51, 68, 70
LCDs 44, 45, 51, 60, 66, 68, 79
LCD tone curves 64

L-cones 3

leakage 57, 65

LED backlighting 79
LED-based projector 74

LED dimming 332

LED displays 331, 336, 338
LED driving current 333

LED lamps 340

LED lifetime 332

LED projectors 20

LEDs 77, 80



legal colors 240

legibility 97, 104, 107, 111

lifetime 333

light guide plate 75

lightness (L") 12, 13, 15, 48, 311, 344, 349,
350, 353

— correlate 312, 313

—formula 311

lightness contrast enhancement

lightness differences 15

light source 21

— chromaticity 316

— color quality 293

—design 324

liquid crystal 76

local contrast 355

— enhancement 147, 148

local dimming 72, 79, 80

logical pixel 259, 269

long-term color memory 136, 137

long-term memory 139, 273

long-term memory colors 17, 33, 134-136,
140, 242, 294, 301, 334

look-up table (LUT) 51, 62

low-pass function 10

LuAG 74

luminance 9, 11, 29

luminance balance 102

luminance channel 3, 219

luminance contrast 100, 107-109, 111, 112,
121, 125, 127

luminance contrast thresholds 131

luminance outline 120

luminance range 101

luminance ratio 37

luminance resolution 261

luminous efficiency 3

LUT 63-65

144

m

MacAdam ellipses 15

Macbeth ColorChecker® chart
285, 295

macular pigment 2, 4

mapping algorithm 334

masking model 65

matching colors 4

matrices (Po, Mo, and o) 37

matrices M, y, or T 57

matrices P, M, and y 38

matrices P, M, y, Po, My, and yo 38

matrix (y) 36, 38, 54

matrix M 38

matrix P 39, 41, 54, 57, 58

179, 279,

Index

matrix Py 39, 41

matrix T 56, 57, 59

MCDM(mean color difference from
the mean) 85

M-cones 3

mean similarity ratings 308

measure of coverage (pc!) 243

mechanical vibrations 104

melatonin suppression effect

memory color 134, 138, 139

— reproduction 107

memory colors 30, 141

memory-related color phenomena 17

MEMS scanners 331

mercury pressures 73

metameric 242

metameric color stimuli 245

Michelson contrast 9, 126

minimum CFA 259

minimum color fringe artifact

mixed adaptation 50

mixed color sequential (MCS) algorithm 76

mode of color appearance 49

modulation (M) 260

modulation transfer function 260

Moiré pattern 47

monochrome sensor

motion pictures 205

motor performance 98

MPEG 9

MTFs 262, 263, 266, 267

multi-color primaries 237

multi-component LED light source 343

multiprimary 259

multi-primary architectures 264

multi-primary color displays 238, 257

multi-primary displays 237, 245, 334

multi-primary mosaics 237

multi-primary subpixel architectures
262, 264, 269

multi-primary subpixel image rendering
264, 265

multi-primary subpixels 258

multispectral imaging 106

343

259

175

257,

n

native tone curve 27
naturalness 141
natural objects 242
natural spectral reflectances
nausea 105

near-eye displays (NEDs) 105
negative film 161
neighboring subpixels

240

265

369
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Index

neural compensation 319

neutral white 345, 346

NIST 285

NIST color quality scale 294

NIST color set 279

NIST’s spectrally tunable lighting facility 295

nocturnal human melatonin
suppression 342

noise pattern 215

non-rgb sequence 259

NTSC 239

NTSC color gamut 76, 77

NTSC color primaries 74

NTSC gamut 78,79, 336

NTSC primaries 239

NTSC triangle 75, 77

NTSC white point 338

number of color primaries

number of subpixels 265

numerical correlate of perceived
saturation 15

245

numerical correlates 1, 12
(1]
objective methods 206

objectives of color image reproduction 105
oblique effect 260
observer preference curve
ocular media 2, 4
off-center cell 7

offset knob 54

offset light 46

offset setting 29

OLED displays 71

OLEDs 51,71, 72, 330
on-center cell 7

optimal color primary sets
optimal surface colors 240
optimization principles 238
optimization procedure 249
optimization workflow 21
optimum color gamuts 252
optimum color primary sets
optimum coverage 251
optimum 4P gamut 256
optimum preference parameter (popt)
optimum wide 250

ordinal ratings 286

—scale 280

organic user interface (OUI)
original image 206

outdoor film production 223
out-of-color-gamut error term E.,
out-of-gamut colors 193, 238

145

251, 255, 256

251-254

146

330

269

out-of-gamut indicator 194
overcoloring 97

overcrowding the display 108

p
parallel search 112

parameter (pop) 146

pcLEDs 73,75, 276, 336-338
4-pc WLEDs 348, 351, 352
PDPs 51, 55-60, 82, 83-806, 88
peak red, green, and blue 41
peak white 35, 36

peak white luminance 6, 29, 30, 43

PenTile Matrix 262

— subpixel architectures 263
perceived chromaticity differences
perceived colors 12

— differences 278, 321

— harmony 289
perceived similarity (Z,)
perceived whiteness 316
perception and cognition 17
perceptual differences 12
perceptually not uniform 15
perceptually uniform 12, 15
perfect reflecting diffuser 14
phosphor blends 348
phosphor chromaticities 28
phosphor constancy 35, 53, 54

phosphor-converted LEDs (pcLEDs)

331, 333, 337
phosphor-converted white LED
technology 348
phosphor matrices 27, 35
photoreceptor mosaics 18
photoreceptors 2, 342
photoreceptor structure 2
pixel architectures 237
pixel faults 47
pixel rendering 257
Planckian radiator 317
Pointers database 243
postreceptoral mechanisms 18
predicted color harmony values
(CHF; ,0s) 290
preference-based color image

enhancement 151
preference differences 133
preference functions 147
preference scores 143, 145

preferred appearance 17
preferred chromaticity contrasts
129, 131

preferred colors 17, 33

15

280, 281

73,74,

126,



— image reproduction 107

preferred contrast 123, 125, 127

preferred global contrast 147

preferred hue 150

preferred local contrast 147

preferred luminance contrast 131

preferred white point 144

primary colors 20, 238, 240, 265

principal components of color

— quality 294, 303

projector light sources

projectors 20, 68

protanope 18

prototypical colors 141

pseudo-technological constraint (pr) 247,
250, 252

PSNR metric 238

PSNR values 206

psychological relationship R,(AEycs) 305,
306, 310

3P system 255

5P system 255

6P system 255

4P systems 256

pulse frequencies 332

pulse width modulation (PWM) 332

pupil area 9, 11

pupil diameter 197

purple line 6

P/W criterion 249

PWM. See pulse width modulation (PWM)

P/W ratio (p,) 247, 248, 250, 255, 265

P/W values 249

72,73

q
Q(f) functions 41, 42
quantization artifact 47
quantization efficiency 244
quasi-monochromatic radiations 6

r

rainbow artifact 71

rapid adaptation 102

raster artifact 47

RCRI 286

readability 104

Rea et al’s model 341, 342
real-world colors 240
receptive fields 7, 8

receptoral changes 319
recognition safety 218

reddish objects 242

redefine color rendering index 285
red-green opponent channel 3

Index

red or green channel 216

reference display 33

reference illuminant 273, 275

reference light source 274, 277, 283

reference white 12, 14, 49

reflecting color samples 5

reflections 47

refocusing time 101

regions of visual attention 102

relational color constancy 356

relative background luminance 188

relative tristimulus values 6

remainder XYZ,,, 269

remote phosphor LED 333

rendering 349, 350

reproducing total appearance 106

reproduction of highlights 106, 107

resolution 174

retinal contrast 133

retinal illuminance 9, 11

retinal mosaic 21

retrofit LED lamp 353

R(f) functions 41, 42

RGB backlight 77

RGB color 337

— filters 76

—space 220

1, g, b digital color counts 26

RGB filters 73, 77

RGB LEDs 72,73,75,79, 276

— backlights 76, 78, 79

— driving system 332

— illuminators 74, 75

- light source 74

— mosaic displays 72

RGB stripe 257, 259, 260, 262, 263, 265,
267, 268

— architecture 258

RGBvalues 26, 27, 29, 31, 35, 36, 38, 40, 41,
51, 56, 61, 63, 65, 66, 77, 80, 282

RGCB display 338

RGCB gamut 336

robustness 218

rods 2, 342

rotating filter 72

— wheels 74

rotational symmetry 265

roundness 249

s

saccade 103

saturation 12, 48

SBI 285

scalable user interface 105

37
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Index

Schanda’s combined preference rendering
index 294

scheme of colors 122

S-cones 3, 342

screen position 28

SDS test method 219

search commands 111, 113, 114, 118, 121

search performance 111

search target 112, 118
search time 112, 115-118
search zones 114, 115, 117

see-through head-mounted display 67
segmentation 121

self-luminous objects 6

semantic differential scales 296
semiconductor sensors 199

sensor pixels 162

sensor temperatures 333, 338
setting no. 32
settings 27, 30, 33, 34

seven-primary architecture 265, 268

seven-primary hexagon architecture 267

sharp vision 102

short-term color memory 135

short-term memory colors 135

sigmoid function 147

signal-to-noise ratio 199

similarity 307

— to memory colors 301

—ratings 309, 310, 322-324

simultaneous color contrasts

sinusoid gratings 124, 125

six-primary architecture 264

six-primary system 251

small and large color stimuli 81

small color differences 17, 300, 301

small-field tritanopia 2

SOCS database 242, 243

soft clip method 193

software ergonomics 111

solid-state laser 176

space of display color primary sets 250

spatial color distributions 237

spatial cone excitation ratios 356

spatial contrasts 7

spatial frequencies 6, 8-11, 123-125, 127,
129, 133, 147, 154, 197, 209, 221

— characteristics 7

spatial independence 39

spatial interdependence 40, 41, 70

spatial low-pass prefiltering 259

spatial nonuniformity 43, 71

spatial opponency 8

spatial power distributions 341

107, 112, 124

spatial resolution 18, 21

spatial structures 6, 7, 222

spatial-temporal characteristics 195

spatial uniformity 43, 44, 79

special color rendering indices
(Rucsspecial) 274, 340, 354

spectral design 339

spectral locus 6

spectral power distributions (SPDs)
273, 276, 297, 335, 337, 351, 352

spectral reflectance 340, 345

—curves 240

— functions  240-242, 290

spectral sensitivities 4, 175, 342

spectral transmission 73

spherical aberration 197

spotlight 223

sRGB. See standard display color space (SRGB)

S-shaped tone curve 64

standard colorimetric characterization
model 28

73,77,

standard display color space (SRGB) 27, 28,
31, 33, 34, 35, 58, 59, 60, 65, 238

— color gamut 243

—model 28

— standard tone curve 31

— tone curves 28, 29, 32, 33

— white point 34

static mask 217

Stiles and Burch experiment 319, 320

still life 296
—arrangement 297
stroke width 101, 267
subjective evaluation index 285
subjective method 206
subpixel luminance error term
(Eram) 270
subpixels 77, 257, 260, 266, 267, 268
— architectures 21, 257-259, 261
— color image rendering 262
— layouts 266
—mosaic 72, 237
- rendering 18, 258, 270
suitable white tone 317
superposition 220
surround 50, 188
—ratio 50
switch-on characteristics 331, 332
system-independent color space 163
Szabb et al.’s model 287

t
tabletop arrangement 296
tanh functions 63



target colors 237, 238
—gamut 240, 242, 243

—set 237,252

—sets 240

task lighting 339

TCS. See test color (TCS)
technological constraints 246

temperature dependence of four-primary color

sequential (RGCB) model 336
temperatures 338
— changes 334
— dependence 335, 337, 338
temporal contrast sensitivity 9-11
temporal frequencies 9, 10
test color samples 274, 282
test image 206
test light source  273-275, 277
test objects 290
thermal environment 334
three-color combinations 286, 288
three-dimensional optimization 237
three primary 237
— architectures 262
—mosaics 237
—system 251
threshold 9, 125
threshold chromaticity contrasts
126, 129
threshold contrast 123, 127, 196
tolerable color difference 284
tolerance ellipsoids 284
tolerance volume 141
tone curves 28, 29, 31, 33-35, 51, 58-62,
64-66, 68, 72, 144, 147
—models 27, 55
tone mapping operators 80
total appearance 105, 106
total color differences 15
total immersion 280
trichromatic 2
tristimulus values
tritanope 18
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