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100 hue test, 198

achromatopsia, 168

atypical, 171

cerebral, 133, 171

rod (rod monochromacy),

169

with normal acuity, 171

acquired colour blindness, 173

ageing, 173–174

brain damage, 171

cataract, 174

diabetes, 173

digitalis, 175

medicines, drugs and

poisons, 173

poisoning, 175

Viagra, 175

adaptive optics, 109

afterimages

negative, 76, 83, 85, 119

positive, 77, 120

Alberti, Leon Battista, 38

amino acids, 115

aniline dyes, 17

animal colour vision

American monkeys, 152,

183

birds, 187

cephalopods, 188

chameleons, 186

howler monkey (Alouatta),

183

invertebrates, 188

invertebrates with

compound eyes, 189

lemurs, 185

mammals, 184

mantis shrimp, 190

marine mammals, 184

marsupials, 185

methods

behavioural, 178

electrical cell recordings,

179

electroretinogram, 179

light absorption in visual

pigments, 179

moles, 185

Old World apes and

monkeys, 181, 183

Old World monkeys,

inherited red-green

blindness, 184

owls, 187

reptiles, amphibians and

fish, 185

spiders, 189

animal phyla, 180

animal vision

infrared light, 181

polarized light, 192

ultraviolet light, 181, 190

anomaloscope, 200

anomalous trichromats, 139,

151

deuteranomaly, 139

protanomaly, 139

Apelles, colours, 27

Arcimboldo, Giuseppe, colour

music, 30

Aristotle, 11, 37, 41, 43

arrangement tests, 197

Bartholomaeus Anglicus, 38

Benham’s top, 97

binocular colour

fusion, 131

rivalry, 131

binocular stereoscopic three-

dimensional vision,

88, 124

bioluminescence, 73

fireflies and glow worms, 73

luciferin, 73

marine life, 73

bleaching, 109, 116, 118

bleaching adaptation, 117

blind spot, 94, 105

blindsight, 131, 172

blinking, 77

blue flowers, light reflectance,

66

blue sky, light scattering, 68

blue-blind retinal region, 111

blue-green blindness, 167

Boyle, Robert, 57

brain grey, 82

brightness. See lightness

burning flame, colours, 71

camouflaging skin changes

cephalopods, 189

chameleons, 186

car driving, 157

Castel, Louis-Bertrand, colour

music, 30

cave paintings, 27

chemical colours. See

absorption colours

Chevreul, Michel-Eugène, 24,

76

chlorophyll, light absorption,

66

chroma. See saturation

chromatic aberration, 110

chromatopsia, 97, 173

chromophore, 115

church windows, colours, 28

CIE chromaticity charts, 146,

151, 207

1931 xyz version (2 deg),

53, 211
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CIE chromaticity charts (cont.)

1964 xyz version (10 deg),

212

confusion lines, 146, 167

Lab color space, 212

CIE standard observer, 211,

213

CMYK system, 54, 57

colorimeter, tri-stimulus, 213

colour anomia, 133, 172

colour aphasia, 173

colour blindness, 135, 167

colour blindness, total. See

achromatopsia

colour circle

Forsius, 38

Goethe, 85

Hering, 85

Newton, 85

colour codes, 154

colour constancy, 77, 133,

223

colour cost and early use, 28

colour filters, 154, 157, 160,

168

colour mixtures

additive, 21, 209

additive, methods, 50

additive, trichromatic, 54

mosaic, 24

optical (additive), 24

pointillism, 24

subtractive, 21

subtractive, trichromatic,

54

colour music, 30

colour names, 4

basal, 5

numbers of, 8

children learning

ages, 9

sequence, 10

classical Greek literature, 4

cultural evolution of, 7–8

natural etymology, 9

range of, 8

technical, 9

colour photograph, world’s

first, 52

colour sensitivity of neurones,

128

colour terms. See colour

names

colour vision

dichromatic

human colour-blinds,

discrimination,

145

male American monkeys,

183

male capuchin monkeys,

152

most mammals, 184

pentachromatic

some jawless fish, 185

tetra-, penta- or

sextachromatic

some insects, 190

tetrachromatic, 176

chameleons, 186

female carriers?, 176–177

many birds, 187

mesopic?, 115

tropical fish, 186

trichromatic

human, 52, 82, 93, 115

human, anomalous, 139

human, colour

discrimination, 145

most insects, 190

Old World apes and

monkeys, 181

colour-blind pictures, 146

coloured oil droplets, 187

coloured shadows, 78, 83

colourfulness. See

saturation

colours

absorption, 60, 83

achromatic, 4

binary (secondary), 85

chromatic, 4

complementary, 58, 75, 85,

128

early thoughts, light and

darkness, 37

elementary, 10, 57, 85

focal, 5

isolated, numbers of, 3

memory for, 20

mental primary, 57

number of, 2

physiological, 83

primary, 10, 57

for painting, 23

psychological effects, 17

secondary, 10

structural, 68, 83

unique, 58, 85

unitary (primary,

elementary), 85

Urfarben, 58, 85

complementary dominant

wavelength, 211

cone colour space (LMS),

213

cones, 104–105, 107

L, 107, 139, 141

L and M, 100, 109, 116

M, 107, 138–139, 141

relative numbers L, M, S,

130

S, 107, 109, 167

three kinds, 63

threshold light intensity,

217

contrast

colour, 76, 80, 111, 128,

155

colour, in blindsight,

172

colour, with filters, 164

colours in negative

afterimages, 76

lightness, 4, 20, 34, 100,

126, 151, 164, 221

only colour, 102

simultaneous, 74, 80

cortical retina. See visual

cortex, primary

cortically blind, 131
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D15 test, 197

Dalton, John, 136, 148, 194,

203

daltonism, 138

Dani language, 7

dark adaptation, 117, 152, 222

Delacroix, Eugène, 23, 76

Democritus, 37

dichromats (human), 145, 149,

151

deuteranopes, 138,

145–146

deuteranopia, 139

protanopes, 145–146

protanopia, 139

diencephalon, 124

digital cameras, 78, 161, 220

Bayer pattern, 220

ISO settings, 222

white balance, 79, 223

DNA analysis, 184

dominant wavelength, 151,

209

dreams, colours in, 20

electroluminescence. See

fluorescence: electrical

activation

electroluminescent lamps,

216

electromagnetic radiation,

types of, 47

epithelial cells, 118

extra-spectral colours, 41

extrinsic eye muscles, 89

eye, 103

cornea, 104

depth of focus, 104

focussing (accommodation),

104

intraocular muscles, 104

iris, 68, 104, 117, 188

lens, 104

pupil, 104

retina, 104

sclera, 103

vitreous body, 104

eye movements, 88

micro-movements, 92

optokinetic reflex, 91

saccadic, 94

vergence (convergence,

divergence), 89–90

vestibular reflex, 91

Farnsworth, Dean, 197

female carriers, 142–143

flicker fusion frequency, 77,

120

fluorescence, 59, 216

electrical activation, 72

light activation, 71

radioactive activation, 72

fluorescent lamps, 71

Forsius, Sigfridus Aronus, 38

fovea, 89, 108, 131

Fresnel, Augustin Jean, 45

gene therapy, 165

genes, 116

genetic tests for colour

blindness, 203

Gladstone, William Ewart, 4

glia, 104

Glisson, Francis, 39

Goethe, Johann Wolfgang

von, 37, 82, 148

Gogh, Vincent van, 31

Greek statues, colours, 27

Helmholtz, Hermann von, 52

Hering, Ewald, 58, 82, 85

Hering’s opponent colour

theory, 85, 87, 129

Holmgren, Frithiof, 159–160,

194

hues, 3

number of, 3

illumination, 3, 48, 78

impressionists, 76

incandescent lamps,

77, 78

Ishihara, Shinobu, 194

Kandinsky, Wassily, 31

Keats, John, 27

L blind, 141

L cone deviations (protanopes,

protanomals), 150

L weak, 141

Land, Edwin, 80

large field trichromacy, 150

Lateral Geniculate Nucleus

(LGN), 124

Le Blon, Jacob Christoph, 57

legal restrictions, 160

LGN cells, 128–129, 133

light adaptation (background

adaptation), 117

light reflection, 59

light wavelengths

absorption, 59

bioluminescence, 59

black body radiation, 69

chemoluminescence, 59

colours, 45

energy content, 47

fluorescence, 59

heat radiation, 59, 69

infrared (IR), 71, 181

interference, 45, 58, 69

molecular absorption lines,

61

molecular emission lines,

61

natural colours, 58

phosphorescence, 59

refraction, 58, 66

scattering, 58–59

scattering (Rayleigh-), 68

selective absorption, 58

sunlight, Fraunhofer lines,

61

ultraviolet (UV), 48

lightness, 3

levels of, 3

literary fiction, colours in, 31

localized blindness (scotoma),

131

Locke, John, 29
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Lord Rayleigh (John William

Strutt), 68, 139

M blind, 141

M cone deviations

(deuteranopes,

deuteranomals), 150

M weak, 141

Maxwell, James Clerk, 47,

52

Maxwell’s colour photograph,

80

mesopic vision, 115, 150,

184–185, 218

metameric colours, 77, 152,

207, 213, 216

metarhodopsin, 118

microspectrophotometry, 179

migraine, 97

miniatures, 15

Monet, Claude, 175

Monge, Gaspard, 80

monochromatic light (hues),

61

Moreland match, 202

movies, 77

Munsell Book of Color, 207

Munsell colour system, 205

Munsell, Albert H., 205

music and colour, 29

musical scale, 41

nerve cells of the retina, 104

amacrine cells, 122

bipolar cells, 122

ganglion cells, 104, 122–

123, 125–126, 128,

133

horizontal cells, 122

light-sensitive ganglion

cells, 107

nerve impulse (action

potential), 121

neurone (nerve cell)

axon, 120

cell body (soma), 120

dendrites, 120

nerve impulses, 120

neutral point, 149, 151, 202

Newton, Isaac, 36, 50, 82–83

colour circle, 30, 41, 209

colour vs. music, 30–31

lists of spectral hues, 40

Newton’s rings, 45

prism experiments, 39, 41,

58, 82, 214

night blindness, 112

normal trichromats, 145, 148,

150, 155–156, 176

nystagmus, 169

OFF response, 125

ON response, 125

opsins, 115, 141

optic chiasma, 123

optic disc (papilla), 105, 123

optic nerve, 104, 123

optic tracts, 123

oscillation frequency of light,

214

palettes for painting, 23

Palmer, George, 50, 139

philosophy, colours discussed,

34

phosphenes, 97

phosphorescence, 72

photons, 45, 47, 114

photopic, 115

pigments and dyes, 11

natural, 11

poisonous, 15

purple

cost and early use, 28

snails, 13

synthetic, 15, 17

ultramarine

cobalt blue less

expensive, 13

from distant mines, 13

pit organ, 187

Pliny the Elder, 27

pointillism, 76

polarization filter, 192

Pompeii, colours, 27

prehistoric colour use, 24

Prince Eugen (Sweden), 175

prismatic colours. See spectral

colours

prosopagnosia, 133

pseudoisochromatic test

plates

City University Tritan test,

196

Hardy, Rand and Rittler

(HRR), 196

Ishihara, 135, 195

Stilling, 196

Ptolemaios, Klaudios, 24, 50

Purkinje shift, 113

Purkinje, Johannes

Evangelista von, 113

Pythagoras, 41

rainbow, 27

early descriptions and

pictures, 43

mechanisms, 42

primary bow, colour

sequence, 42

secondary bow, colour

sequence, 42

Ratdolt, Erhard, early colour

prints, 56

Rayleigh match, 200

receptor cells, 104

red-green blindness, 135–136,

138, 148

children and parents, 156

in different populations,

143

inheritance, 141

reflectance, 3, 59

retina, colour sensitivity

central blue-blindness, 94

peripheral dichromacy, 94

peripheral monochromacy,

94

retina, optical projection, 88

retinal molecule, 115

11-cis, 116

254 Index

www.cambridge.org/9781107083035
www.cambridge.org


Cambridge University Press & Assessment
978-1-107-08303-5 — Colours and Colour Vision
Daniel Kernell
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

all-trans, 116

from 11-cis to all-trans, 118

from all-trans to 11-cis, 118

Retinex theory, 81

RGB-system, 54, 220

rhodopsin, 115

rods, 100, 106, 112, 115, 119

maximum light intensity,

218

Runge, Philipp Otto, 205

Runge’s Farbenkugel, 205

S cone (blue cone)

monochromacy, 170

saccades. See eye movements,

saccadic

saturation, 3, 148

levels of, 3

Schiller, Friedrich, 83

scotopic, 113, 115

selective light adaptation,

109

Seurat, Georges, 24

Signac, Paul, 24

size, vs. colour perception,

76

Skrjabin, Alexander, tone and

colour music, 30

spectral colours, 39

spectral hues vs. wavelength,

61

spectrophotometer, 61, 65,

213

spectrum (prismatic), 39

sRGB system, 54

stabilized images, 93

Stilling, Jakob, 196

Stroop test, 20

super-human colour vision,

176

Swedish flag, colours, CIE

coordinates, 211

synapses, 106, 116

chemical, 121

excitatory, 121

inhibitory, 121

modulatory, 121

synesthesia, 31, 96, 172

Temperamentrose, Goethe and

Schiller, 83

testing lanterns, 199

threshold intensity, 117

traffic lights, 155

and red-green blindness,

157

green, 151, 203

history, 159

red, 150

tritanopia, 167

value. See lightness

vision

colour, 100

luminosity, 100

night, 113

visual acuity, 89, 126, 169

visual angle, 88

visual brain, 99

visual cortex

dorsal stream, 132

primary (¼ V1 ¼ area 17 ¼

striate cortex),

128, 129, 132, 134

secondary (V2), 132, 134

V4, 132, 171

V5 (¼ MT), 133

ventral stream, 132

ventral vs. dorsal streams,

133

visual field, 88

visual pathway, 123

magnocellular, 124

parvo- vs. magnocelluar,

133

parvocellular, 124

visual pigments, 114–115

regeneration of light-

sensitivity, 119

visual receptive fields,

125

colour-selective, 134,

172

concentric, 126

double opponent,

128

ganglion cells, 125

simple cortical,

128

sizes, 126

vitamin A, 115

wavelength discrimination,

149

white colours, aselective

scattering, 68

Wilfred, Thomas, colour

music, 31

X chromosome, 141

xanthophyll, 110

Y chromosome, 142

yellow flowers, light

reflectance, 66

yellow spot (macula lutea), 93,

110, 174

Young and Helmholtz

theory, 52, 85, 87,

129

Young, Thomas, 45, 50, 58,

138
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