Modern Problems in
Ophthalmology

Vol. 19

Series Editor
E.B. STREIFF, Lausanne

S. Karger - Basel - Miinchen - Paris - London - New York - Sydney



4th Symposium of the International Research Group on Colour Vision Deficiencies,
Parma, June 27-30, 1977

Colour Vision
Deficiencies IV

Volume Editor
G. VERRIEST, Ghent

146 figures and 37 tables, 1978

S. Karger - Basel - Miinchen - Paris - London - New York - Sydney



Modern Problems in Ophthalmology

Series Editor: E.B. Streiff, Lausanne

Symposia of the International Research Group on Colour Vision Deficiencies

1st Symposium, Ghent 1971
XII -+ 230 p., 68 fig., 32 tab., 1972 (Modern Problems in Ophthalmology, Vol. 11)

2nd Symposium, Edinburgh 1973
X + 380 p., 181 fig., 51 tab., 1974 (Modern Problems in Ophthalmology, Vol. 13)
ISBN 3-8055-1698-3

3rd Symposium, Amsterdam|Leiden 1975
X + 370 p., 179 fig., 56 tab., 1976 (Modern Problems in Ophthalmology, Vol. 17)
ISBN 3-8055-2297-5

Cataloging in Publication
International Research Group on Colour Vision Deficiencies
Colour vision deficiencies 1V : 4th symposium of the International Research
Group on Colour Vision Deficiencies, Parma, June 27-30, 1977 /
volume editor, G. Verriest. — — Basel ; New York : Karger, 1978.
(Modern problems in ophthalmology ; v. 19)
1. Color Blindness — congresses 2. Color Perception Tests — congresses
1. Verriest, Guy, ed. 1L Title III. Series
W1 MO168K v.19 WW 150 1602 1977¢
ISBN 3-8055-2800-0

All rights reserved.

No part of this publication may be translated into other languages, reproduced or
utilized in any form or by any means, electronic or mechanical, including photo-
copying, recording, microcopying, or by any information storage and retrieval system,
without permission in writing from the publisher.

© Copyright 1978 by S. Karger AG, 4011 Basel (Switzerland), Arnold-Bocklin-Strasse 25
Printed in Switzerland by Buch- und Offsetdruckerei Kohlhepp AG, Allschwil
ISBN 3-8055-2800-0



Contents

Preface ..ottt e

Neurophysiological Aspects of Colour Vision and its Deficiencies

GoURas, P. (Bethesda, Md.): The Neurophysiology of Cone Opponency and Colour
T4 1] 1o + L
SPERLING, H.G.; CRAWFORD, M.L.J., and EspiNoza, S. (Houston, Tex.): Threshold
Spectral Sensitivity of Single Neurons in the Lateral Geniculate Nucleus and
of Performing MoOnKeys. ........ouuiiiiini e
REGAN, D. (Halifax, Nova Scotia): Investigations of Normal and Defective Colour
Vision by Evoked Potential Recording ....................ccovuinini..
PonTE, F. and ANAsTast, M. (Palermo): Electroretinography as a Diagnostic Test
in Colour Vision Deficiencies ..............oviieermmm e,
MEYER, J.-J.; KORroOL, S.; GRAMONI, R., and TUPLING, R. (Genéve): Psychophysical
Flicker Thresholds and ERG Flicker Responses in Congenital and Acquired
Vision DefiCiencies . . ... vvvten it e
CorDELLA, M.; CripPA, P.R.; MAIONE, M.; PONGHELLINI, G., and FRANCHI, A.
(Parma): Clinical Electroretinography in Chromatic Saturation ...........
MIERDEL, P. and MARRE, E. (Dresden): The Effect of the Rise of Colour Stimuli on
the VECP ..
PapMos, P.; FADER, J.W.J., and NORREN, D., VAN (Soesterberg): Retinal Blue Cone
Function in a Family with Inherited Tritanopia ........................

Colour Vision under Reduced lllumination

Ruppock, K.H. (London): Colour Vision under Reduced Illumination ........
MaTtTIELLO, M.L.F.DE and GUIRAO, M. (Buenos Aires): Saturation Functions under
Reduced Illumination ....... ... ... . .. i,
Hui, A.R.; CoNNOLLY, J.E., and DunDpas, J. (Glasgow): The Performance of Ten
Colour Vision Tests at Three Illumination Levels .......................

19

29

33

50

54

57

58

59

64



Contents

VoLa, J.L.; LEPRINCE, G.; CorNU, L., and SARACCO, J.B. (Marseille): The 100 Hue
at Mesopic Level ... .. e
Bowman, K.J. (Carlton, Vic.): The Effect of Illuminance on Colour Discrimination
in Senile Macular Degeneration .............. . ... ... . i,

Practical Aspects of Colour Vision Deficiencies

NEUBAUER, O.; HARRER, S.; MARRE, M., and VERRIEST, G. (Vienna): Colour Vision
Deficienciesin Road Traffic . .......... ... .o i i,
VokE, J. (London): Industrial Requirements and Testing of Colour Vision ......
RoNcHi, L. and STeErFaANAccr, S. (Florence): Colour Discrimination in the Frame of
Iluminating ENgineering ... .........cuutuiuneinreneneennenennnans
Karmus, H. (London): Colour Vision in Mixture of Monochromatic and White Light
FLETCHER, R. (London): Confusion Spot Displays for Endoscopy and Other Situ-
ALIOMIS oottt e e e e
Lakowskr, R. and OLIVER, K. (Vancouver, B.C.): Diamond Grading by the Colour
DefiCIent ...t
LakowskI, R. and OLIVER, K. (Vancouver, B.C.): Identification of Grades of Fuel
Oil by Red-Green Deficient ObServers .........covvveevineeeeennnnnnnnn.
Lakowskl, R. and OLIVER, K. (Vancouver, B.C.): Modern Industrial Lighting and
hE PrOtanNOPE . . oottt e e e e
PERDRIEL, G.; SANTUCCI, G.F., and CHEVALERAUD, J. (Paris): Visual Acuity in Si-
multaneous Colour Contrast ona TV Screen ............coiviiniennnn.

Methods of Examination
A. Psychophysical

POKORNY, J.; SmrTH, V.C., and Lunb, D. (Chicago, 1l1.): Technical Characteristics
Of ‘Color-Test-Glasses” .. .....oiiiiiiieiii ittt
Hicains, K.E.; MoskowiTz-Cook, A., and KnosLaucH, K. (Philadelphia, Pa.):
Color Vision Testing: An Alternative ‘Source’ of Illuminant C ..........
LANTHONY, P. (Paris): Quantitative Study of the Neutral Zones in Color Vision
DefeCtiVenesS .. oot e
PINCKERS, A.; NABBE, B., and BoGAARD, P. vaN DE (Nijmegen): Lanthony’s New
Color Test ..ottt
OHTA, Y.; KOGURE, S.; Izutsu, Y.; Mivamorto, T., and NAGar, 1. (Tokyo): Clinical
Analysis on Colour Vision Deficiencies with The City University Test. .. ...
VERRIEST, G. and CALUWAERTS, M.R. (Ghent) : An Evaluation of Three New Colour
ViSION TestS ...ttt e e e
Hir, A.R.; ConnoLLY, J.E., and DUNDASs, J. (Glasgow): An Evaluation of the City
Colour Vision Test .......ouiiiiitiieiii it it it ie i iiaanns
FLETCHER, R. (London): Recent Experiences with the City Spot Test ..........
PiNckERS, A. and BaroN, J. (Nijmegen): Clinical Evaluation of Lanthony’s New
Colour Test and Desaturated 15-Hue Test. ...,

Vi

67

71

77
82

88
92

95

97

101

105

109

110

113

122

125

126

131

136
142

144



Contents

OHTA, Y.; KOGURE, S., and YamaGucar, T. (Tokyo): Clinical Experience with the
Lovibond Colour Vision Analyser. Results from the Examination of Normal
and Congenital Colour-Deficient Subjects .................c.ooovooo ...

TAyLOR, W.O.G. (Ayr): Clinical Experience of Electronic Calculation and Automat-
ic Plotting of Farnsworth’s 100-Hue Test. ... ...............couunenon ..

DoONALDSON, G.B.; PritTY, D.W., and BryaN, W. (Glasgow): Progress in the In-
strumentation of Farnsworth’s 100-Hue Test ...........................

KeeLy, E. (Bristol): The Formulation and Assessment of the Keely/Bristol Colour
Vision Test. .. ..o

MORELAND, J.D. and KERR, J. (Waterloo, Ont.): Optimization of Stimuli for Trit-
AnOmaloSCODY .. ...ttt

MoReLAND, J.D. (Waterloo, Ont.): Temporal Variations in Anomaloscope Equa-
HOMS ...

RoTH, A.; RENAUD, J.C., and VieNor, J.C. (Besangon): Advances in the Realisation
of a Direct Observation Anomalometer ....................c.oovveo...

Dupont-Henius, G. (Paris): Differential Chromaticity Perception Thresholds . ..

LunerL, H.F.E.V. and CrONE, R.A. (Amsterdam): Determination of Peripheral
Spectral Sensitivity and Saturation Discrimination Characteristics with a Mod-
ified Goldmann Perimeter .................cco.oioiueii

DAVIDOFF, J.B.; ASPINALL, P.A., and HiLL, A.R. (Edinburgh): A New Colour Flick-
er Phenomenon ............. ... .

PARRA, F. (Paris): New Results in Searching the Neutral Bands in Colour Vision
Deficiencies . ... ...

Methods of Examination
B. Objective

OnBa, N. and TANINO, T. (Tokyo): Photographic Demonstration of the Cone Pig-
ment Bleaching in the Living Human Eye ..............................
Conen, G.H. and SANg, V.D. (Rochester, N.Y.): The Human Pupil Response as an
Objective Determination of Colour Vision Deficiency ...................

Congenital Defects

BaILEY, J.E. (Fullerton, Calif.): Flicker Fusion Thresholds of Red-Green Dichromats
SCHEIBNER, H. and PauLus, W. (Diisseldorf): An Analysis of Protanopic Colour
VISION .
RoMmeskie, M. and YAGer, D. (New York, N.Y.): Psychophysical Measures and
Theoretical Analysis of Dichromatic Opponent-Response Functions . . . . . ..
NunN, B.J. and Ruppock, K.H. (London): Effects of Adaptation to Bright Lights
on Anomalous Trichromatic Colour Matches ........................ ..
VERRIEST, G. and Uvnts, A. (Ghent): Spectral Increment Thresholds in Congeni-
tally Defective Colour Vision ................ ..o
VRIES-DE MoL, E.C. be; WENT, L.N.; NoRREN, D. VAN, and PoLs, L.C.W., (Leiden):

VII

145

150

155

159

162

167

173

177

181

187

190

194

197

201

206

212

218



Contents

Increment Spectral Sensitivity of Hemizygotes and Heterozygotes for Different
Classes of Colour ViSION ........iiiuiieetiin i
VOKE-FLETCHER, J. and FLETCHER, R.J. (London): A Case of Tritanopia .......
PickFORD, R.W.; PICKFORD, R.; Bosg, J.; JOARDAR, B.S.; Nag, P.K.; Ray, G.G.,
and SEN, R.N. (Glasgow): Incomplete Achromatopsia in Bishnupur .......
VokEe-FLETCHER, J. (London): Congenital Rod Monochromatism in a Brother and
103 ] =5 o P
Zwick, H. and Roseins, D.O. (San Francisco, Calif.): Is the Rhesus Protanomalous?

Acquired Defects

Dugois-POULSEN, A. and PREvOT-PAILLE, G. (Paris): Some Remarks about the Hue
Discrimination CUIVe ... .ottt ittt ittt e
MARRE, M. and MARRE, E. (Dresden): Different Types of Acquired Colour Vision
Deficiencies on the Base of CVM Patterns in Dependence Upon the Fixation
Mode of the Diseased EYE .. ... .vvurrriiiiieeeeeeennieeeennnnnnns
VERRIEST, G. and Uviis, A. (Ghent): Central and Peripheral Spectral Increment
Thresholds on White Backgrounds in Acquired Ocular Diseases ..........
ZisMAN, F. and King-SmitH, P.E. (Manchester): Spectral Sensitivities of Acquired
Color Defects Analyzed in Terms of Color Opponent Theory ............
MAIONE, M..; MORELAND, J.D.; CARTA, F.; BARBERINI, E., and LETTIERI, S. (Parma):
Further Observations on the Extramacular Chromatic Mechanisms .......
VoLa, J.; LEPRINCE, G.; LANGLE, D.; Cornv, L., and SAracco, J.B. (Marseille):
Preliminary Results on the Clinical Interpretation of Stiles Two-Colour Thresh-
olds Method ...ttt it e e et i e e et e e s
MORELAND, J.D.; MAIONE, M.; CARTA, F., and ScoccianTi, L. (Waterloo, Ont.):
Acquired ‘Tritan’ Deficiencies in Macular Pathology ....................
LAGERLOF, O. (Stockholm): Quantitative Assessment of Acquired Colour Vision
Deficiency in Maculopathy .............cc it
SERRA, A.; Mascia, C., and DEessy, C. (Cagliari): Colour Discrimination Under C
and High-Pressure Na Illumination in Normals and Patients Affected by Vari-
OUS DISCASES . ittt ettt et e e e
SmrTH, V.C.; POKORNY, J., and Db, K.R. (Chicago, I11.): Color Matching and
Stiles-Crawford Effect in Central Serous Choroidopathy .................
BircH-CoX, J. (London): A Comparison between Congenital and Acquired Tri-
tanopia due to Diabetic Retinopathy ............cooiiiiiii it
YURDAKUL, S. (Bristol): The Comparative Value of the Keely Plates in Diabetic
Retinopathy. A Preliminary Report ....... oo,
BARCA, L. and Vaccari, G. (Florence): Diabetic Retinopathy and Colour Discri-
mation under Various Illuminants .................cciiiiiiiiionn.
MarMmIoON, V.J. (Bristol): The Colour Vision Deficiency in Open Angle Glaucoma.
A Comparison of Tests ... ...t i
MARRE, M. and MARRE, E. (Dresden): Colour Vision in Squint Amblyopia ... ..
Lakowskl, R. and MorToON, A. (Vancouver, B.C.): Acquired Colour Losses and
Oral Contraceptives ... .ooovet ettt et iniieniiiinnaaaseeeaereaarans

VIHI

224

229

232

236
238

243

248

253

254

258

266

270

276

281

284

296

299

301

305
308



Contents

ZwIcK, H. and BEATRICE, E.S. (San Francisco, Calif.): Long Term Changes in Spec-
tral Sensitivity after Low-Level Laser (514 nm) Exposure .................

BIrcH-CoX, J. (London): Defective Colour Vision in Diabetic Retinopathy before
and after Laser Photocoagulation ............ ... . ..o,

Various Subjects

KaLmus, H. (London): Teleonomy of Normal and Defective Colour Vision .....
Cosg, S.R. (Glasgow): Examination of Class I, Class II, Normals and Colour
Defectives on Exchange Thresholds Colorimeter and Analytical Anomaloscope
Ruppock, K.H.and WATERFIELD, V.A. (London): Central Representation of Colour
Vision Deduced from Studies on a Subject with a Central Colour Vision Defect
BERG, T.J.T.P., VAN DEN (Amsterdam): Rod-Cone Interaction with Homogenous
Field Stimulation ... ...ttt i i i

AUthor INdeX ... o e
Subject INAEX . ...ttt e

IX

319

326

330

333

336



