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6TH INT. IRGCVD SYMPOSIUM -~ BERLIN 1981

Robert M. BOYNTON (La Jolla, Cal., USA) accepted to
give the invited lecture on the special theme "Spatial and
tenporal approaches for studying colour vision',

Egill HANSEN (Oslo, Norway) accepted to give the in-
vited lecture on the special theme "Peripheral thresholds
and chromatic discrimination in ophthalmological diagno-
sis".

André DUBOIS-POULSEN (Paris, France) accepted to give
the invited lecture on the special theme "Pathology of the
higher optic centers and colour vision'.

Till now Peter GRUTZNER (Darmstadt, BRD), William
T. HAM jr (Richmond, Virginia, USA), J.D. MOLLON
(Cambridge, UK), Alfred PINCKERS (Nijmegen, The Netherlands),
Dirk VAN NORREN (Soesterberyg, The Netherlands) and B.R.
WOCUTEN (Providence, Rhode Island, USA) accepted to partici-
pate to the panel discussion "Why is the blue mechanism
more liable to acquired damage?", most of them asking to
present a formal paper on this subject before the panel
discussion.

It is stressed by the IRGCVD directorial committee :

(1) that no financial support from the IRGCVD is pre-
sented to the participants to the panel discussion;

(2) that all papers have to be announced to the gent-
ral secretary before 1lst february 1981;

(3} that the verbal presentation of the frece papers
will have to be as short as possible owing to the adjunction
of the panel discussion and the need of more dlscusslon time,

Guy VERRIEST»



LITERATURE SURVEY

Rod-cone interrelationships at light onset and offset,
py Th.E. FRUMKES and G.R. HOLSTEIN {Department of Psycholo-
gy, (uecens College, The City University of Ney York, 11367,
Usa), J. opt. Soc. Amer. 69/12, 1727-1730, 1379.

ATl stimuli were presented to the right eye of the two
observers by means of a four-channel Maxwellian view optical
system (J. opt. Soc., Amer. 58, 1657, 1968). Once every four
seconds & 512 nm test flash (15! diamcter, 25 ms duration)
was presented 7° in the temporal field along the horizontal
meridian. The test flash (Ft) was superimposcd on a con-
centric adapting flash (F_) 6f 500 ms duration, and of
0.5 scotopic trolands (td8) illuminance, of either 512 nm
or 655 nm wavelength and either 8° or 1° diameter. The
photopic illuminances were 0.35 and 15 tds for the adapting
flashes respectively. In a typical experimental session,
lasting 1.5 to 2 hours, an adapting flash of one size and
itluminance was employed. After 25 min dark adaptation,
test and adapting flash were presented together at a given
delay interval according to a randomized schedule. The
observer then adjusted the test illuminance for threshoeld.
Then another delay interval was set and the procedure re-
peated. F, (on the ordinate) was determined as function of
delay interval F_~F_ (on the abscissa). Negative abscissa
values indicate %ha% the test flash preceded the  adapting
flash onset, positive values indicate that the adapting
flash occurped first. With an 8° adapting field, with
either wavelength, threshold beginsa to rise above control
threshold at about —100 ms and reaches a maximum at about
the +50 ms interval. About 100 ms before adapting flash
offset (the +400 ms interval) test threshold begins to
decline, approaching control levels at the +700 ms interval.
With few exceptions both the 512 and 655 nnm adapting flas-
hes yield at 8° essentially the same data. To the extent
that the 655 nm flash has an identical effcct upon rods but
much greater on cones than 512 nm flash these data strongly
suggest rod-cone independence. At 1°, particularly at ne-
gative intervals, the 655 nm adapting flash has much greater
influence upon rod threshold than the 512 nmm flash. Near
the offset of theflhsh this tendency is roversed. In sum-
mary the spatial constraints needed to obtain rod-cone in-
teraction under steady adaptation levels apply to transient
conditions of adaptation. The underlying mechanism for
rod-cone interaction is qualitatively differcnt for "on'
and Yoff" channels. - Ingeborg Schmidt.
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Extrafoveal spectral sensitivity during dark adapta-
tion, by B. STABELL and U. STABELL (Institute of Psycho-
logy, University of Oslo, Oslo, Norway), J. opt. Soc, Amer.
J0, 81~86, 1980.

The extrafoveal spectral sensitivity function was
measured on the Wright <clorimeter at different intensity
levels above the cone plateau of the long-term dark adap-
tation curve. A normal trichromat observed with the right
eye through a 2 mm artificial pupil. A 7° circular adap-
ting field was centered 7° temporally to the fovea. In
flicker photometry tests the 1x1° ceolorimeter field was lo-
cated 7° temporally. In heterochromatic brightness mat-
ching tests a bipartite field subtending 1x2° was observed
7° temporally to the fovea. In both tests wavelength,
intensity and adaptation conditions were changed. -~ During
most of the cone-~plateau period of dark adaptation the
spectral sensitivity function was found to be photopic in
form at all intensity levels employed. 1In the dark-adapted
state the two techniques appeared to measure different pro-
cesses. The flicker technique vyielded a spectral sensiti-
vity function which was basically scotopic in form at all
intensity levels employed while this function obtained
with the brightness matching technique was basically pho-
topic in form. It is suggested that the flicker technique
appears to single out the rod activity while when the
brightness matching technique is used, in a dark adapted
state, both rods and cones contribute to the brightness
response over the major portion of the spectrum for a long
transitional intensity range. - Ingeborg Schmidt.

Stiles's T _ color mechanism ¢ tests of field displa-
cement and field additivity preoperties, by C. SIGEL and
E.N, PUGH Jr. (Department of Psychology Northecastern Uni-
versity, Boston, Massachusetts 02115, USA), J, opt. Soc.
Amer. 70, 71-81, 1980,

The T, color mechanism was isolated in two observers
by measuring increment thresholds (in log quanta s™F deg—2
of visual angle, incident on the cornea) with a 667 nm, 200 ms,
1.06° foveal test flash superimposed in the center of a 10.3°
diameter monochromatic 410, 500 or 650 nm) or bichromatic
(650 + 620 nmj; 650 + 500 nm; 650 + 410 nm or 500 + 410 nm)
adapting field. FEach increment threshold curve was measured
in the following way : 15 min dark adaptation, 5 min practi-
c¢e on the dark field, 2-2.5 min of threshold mcasurements on
each of eight successively more intense fields. The data of
both observers obey Stilests field displacement law and exhi-
bit no systematic deviations from field additivity. The
sresults cannot reject the hypothesis that the first log unit
of adaptation observed under 4r_-~isolation conditions is de-
termined exclusively by the guantum catch rate of the long-
wavelength-sensitive cones." - Ingeborg Schmidt.




Blue-sensitive cones do not contribute to luminance,
by A. EISNER and D.I.A. MacLEOD (Dcpartment of Psychology,
C-009, University of California, San Diego, La Jella, Calie
fornia 92093, USA), J. opt. Soc. Amer. 70, 121-123, 1980,

In order to distinguish changes in bluc-—conc contribu-
tion to luminance from changes in the red- and grecn-cone
contribution a pair of tritancpic confusion wavelengths
were employed as standard and test, 439 and 492 nm for a
normal trichromat and 439 and 510 nm for a deuteranomalous,
for measuring flicker photometry. The observer fixatoed
centrally the 1.5° circular field in a circular violek back -
greund of 420 nm and of 7° diameter and about 0.1 td to
30 td luminance. He adjusted radiance of tho test to elimi-
nate or minimize flicker. Peak luminance of the 4£39 nm
standard was 10 td, frequencies were 2 Hz, 10 Hz. If the
blue cones woroe contributing in an additive fashion te lumie
nance then the radiances of - he midspectral test required to
produce a null in flicker would decrease with increasing
background luminance and with increasing freguency since the
439 nm standard would loose the extra effcctiveness derived
from its greater blue~cone contribution. The actual radian-—~
ces rogquired were independent of both background luminance
and froquency, indicating a lack of any measurable bluce conc
contribution to luminance. The resul ts show boyond reasonae
ble doubt that the blue cones make no significant contribu-~
ticn o luminance as defined by flicker photometry. -
Ingeborg Schmidt.

Sprntial adaptation of shortuwavelength_pathwnys in
hum ns, by C.P. STROMEYER III, R.H. KRONAUER and J.C.

MADSEN {Divisicn of Applied Sciences, Harvard University,
Combridge, Mass. 02138, USA), Science 207, No 4430, 555.557,
1280.

Stiles's two-color methods to separntely stimulate
diffcront spectral classes of cones was uscd, The obscerver
fixatud in Maxwellian view monocularly an intense uniform
ficld, 4° in diameter, of 560 nm (band-width 13 nm), 200,000
trelands.  Red (632,8 nm) or violet (441,6 nm) sinusoidal
gratings were superimposed over the entiro ndapting ficld.
The red ond vielet pattorn selectively stimulated the long
wavelength™g and short -wavelenght T3 mechandsms » The grating
wore gunerated as interforonce patterns dircetly on the re-
tin~ with laser beams in polarization interfercemcters. For
fFurther details see the original paper. Tho results show
th-t an adaptive pattern that scelectively stimul: tes the:
sh-rt wavelength (blue) cones strongly elevatus the thres-
h~1d only for a grating test pattern that =2lsc sclectively
stimulates the same cones. - The experimonts demoenstrato
that spatial and color-selective channels can bo revealed
with the technique of spatial adaptation. - Ingeborg Schmidt.,
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_ Blue-sensitive cones of the cat produce a rodlike
clectroretinogram, by E. ZRENNER and P. GOURLAS (Max Planck
Inst. for Physio. and Clin. Res., Bad Nauhcim, BRD, and
Columbia Univ. Coll. Physicians and Surgeons, 636 W 168th
St., New York, N.Y. 10032, USA), Invest. Ophthal. 18,
1076-1081, 1979.

The authors use selective chromatic adaptation to
isolate the blue-sensitive cone BERG of the cat. It does

U not resemble’ the middle-wavelength sensitive cone ERG but

rather that of the rod ERG, suggesting anatomical and
physiclegical similarities between bluc-scnsitive cones
and reds.. This might account for the vulnerability of
these twe receptor types in dilseascs of the external re-
tinal layers, - James E. Bailey. "

shift of the Stiles-Crawford function peak with wave-
iength, by C. BOURDY (Laboratoire de Physique Appliquée,
VUSLum National dt'Histeire Naturelle, 43, rue Cuvicr,
F75005, Paris, France) J. of Optics (Parls) S/4, 205-215,
1978,

The author studied the relation betwecn the Stiles-
Crawford-effect I and wavelength. He usced Stiles' classi-
cal optical setting which allows to introduce two controle
led maxwellian view light paths and to make their entrance
point in the pupil vary. Thus variaticns of the difforen-
tial luminance threshold between two ficlds could be measu-
raed.  The pupil of the observer was dilated. The location
cf the maximum efficiency point, regarded as the effoctive
center of the pupil, shows variation with wavclength, as

tested on seven obscrvers for three wavelengths (470 nm,

536 nm and 653 nm). With regard to the pupils geometric.

center {C) the peak shift varies among subjects. The blue
padk is almost always nasal and the rod ponk cither nasal
cr temperal with respect to C. The optical and dynamic
factors of this variation are analyzed and the variation
is interpreted with regard to horopter and stereocscopy,
The correlation between the location of the red and blue
peaks and horopters secms to confirm the part plaved in
the pupil by the Stiles—Crawford functison punk as a center
of perspective cressed by the main visual line of sight. -
Ingebaerg Schmidt.

Bezold-Briicke phenomenon of the cxtrafov. Al retina,
by U. STABELL and B. STABELL {(Institutc of Fsychology,
University of Yslo, Norway), J. opt. Soc. .mer. 69/12,
1648-1652, 1979,

Up to now the Bezold Briicke phenomenon hag not been
neasured on the extrafoveal retina., The authors measured
the luminance-—dependent hue shift on a normal trichromat
during the cone-plateau period and after 30 min dark adap-
taticn employing a number of retinal illumin~ticns within
- the medium intensity range and at different cxcentricitics

1.
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of retinal locations. The Wright colorimeter was arranged
with one reflecting prism i1iuminating the 1°x1° test field
observed extrafoveally and another prism illuminating the
1°x1° comparison field observed foveally. Test and compa-—
rison field were presented in succession using 0.5 s
flashes. An artificial pupil of 2 mm in diameter was

fixed immediately in front of the eye. The results indi-
cate that both the rod and the cone nechanisms contribute

to the juminance-~dependent hue shift of the extrafoveakl
retina. - Ingeborg Schmidt.

visual contrast sensitivity functions obtained with
colored and mchromatic gratings, by M.A. NELSON and R.L.
HALBERG (Systems Research Laboratories, InCe. 2800 Indian
Ripple Road, Dayton, Oohio, 45440, USA), Human Factors 21/2,
225-2.8, 1979,

Two subjects measured threshold contrasts for red,
green and achrematic sinusoidal gratings. Rcd and green
gratings were obtained by inserting Wratten Kodak filters
No. 24 and No. 61. The space-average illuminance for all
stimuli was 1000 trolands. Nine spatial frequency ranges
were uscd, from 0.25 to 15 cycles/deg. The horizontal and
vertical angular subtense of the gratimgs was 10° on a dark
surround. All stimuli were presented in Maxwellian views.
Contrast thresholds were determined by the method of ad-
justement. Contrast was changed by the addition of 1light
from another channel and simultaneous reduction of 1ight
in the grating channel. A 1000 *troland white blank field
was inscrted immediately after each threshold setting.

No significant differences in contrast threshelds were
found among the three gratings types. 1t was concluded
that under conditions of normal viewing no significant
diffcerences should be expected in the agquisition of spatial
information from monochromatic or achromatic displays of
equal resolution. - Ingeborg Schmidt.

Color vision testing, by Th. GROSVENOR (I1linois Col-
lege of Optometry, 3541 8. Michigan Ave., Chicago Ill.
60616, USA), The Journal of Optometry (New Zealand), June
1978, pp. 4-8. i

The paper represents a review on inheritcd color vi-
sion anomalies, color vision tests, color vision counseling
and acguired color vision anomalics. — Ingeborg Schmidt.

Vector model for normal and dichromatic color visicn,
by S.L, GUTH, R.M. MASSOF nd T. BENZSCHAWEL (Department
of Psychology, Indiana University, Bloomington, Indiana
47406, USA), J. opt. SOC. AMCr. 70, 197-212, 1920

The vector model described carlier (S.L. Guth and
H.R. Lodga, J. opt. Soc. Amer. 63, 450-462, 1973) repre-
sented a linear fransformation of the color mixkure prima-—
ries but did not specify the receptor inputs to subse-
quent systems. A slightly revised version of the model
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which does have three cone receptors for its initial stage
allows accounts of phenomena that involve rceceptor effects
as well as dichromatic color vision. The madel enables
prediction of a wide range of data for both normal and all
forms of dichromatic vision. Predictions for dichromatic
vision include achromatic peints and confusion loci, spec-
tral sensitivity, heterochromatic additivity and wavelength
discriminaticn. The precblem of the color viclet, which is
missing in the model, remains a puzzlce. -~ Inceborg Schmidt.

Variation of deuterancpic blind fundamentols and the
visunl cone pigment erythrolabe, by i. KROGER-P;ULUS and
H, SCHEIBNER.(Physiologisches Institut IT, Universitit
DUisselderf, Diisselderf, BRD), Ophthalmic Rus. 12, 177-183,
1980, T

The blind fundamentals and alychnes of nine deuterang-
plc obsc¢rvers have been determined. With their help, the
spectral tristimulus function b(A), g(A), ¥(A), bascd on
the CIE 1931 Standard Colorimetric Observer were reduced
to the spectral distimulus functions k(A), w{(A) and the
spectral luminosity function T(A). The interperscnal
scatter of the deuterancpic fundamentals wns tested by
mcans of the Kruskal and Wallis H tests; the rcsult was
in accordance with Alpern's cluster hypothesis for visual
cone pigments, in particular erythrolabe. - The Authors.

Uses of modified X-Chrom for relief of light dazzle-
ment and color blindness of a rod moncchromat, by H.Zl.
ZELTZER (57 Grant Str., Waltham, MA 02154, US.), J. amer.
opt. iissoc. 50/7, 813-816, 1979,

Hfter 13Eting the signs and symptoms of rod monochro-
masy and briefly mentioning contributions to the study of
this abnormality the author describes o 16 year old female
with obvicusly inherited rod monochromasy. Elcctroretinogra-
phy monifested normal rod response to blue nnd red light
stimulaticn with respesct to amplitude and implicit time.

No cone response was detcctable in red light stimulation,
also noct to white light at 30 cycles p.sec. Dark adapta-
tion tusting demenstrated a normal final rodd threshold.
Color vision was tested with the Panel D-15, THMC and Ishi-
hara tust. In order to eliminate dazzlement, which was the
chief complaint, the patient was fitted Linccularly with
rec¢ centact lenses, modified Xechrom lenses, to be worn
outdears.  Indoors the contact lens was removed on the
nondeminant right eye to improve coldr discrimination.
This caused red objects to appear darker than blue for

the right eye and brighter than bluce for the left eye.

The patient benefits from alternate occlusim £ one eye
and also from retinal rivalry with both cyes apen. -
Ingeberg Schmidt,




- professicns, by Janel VOKE. Publishcd by Keeler In

“_p0551ble explanation as te why the newly sighted
(perscn whose vision was restored after many vears of
blindness) commonly perform well on pseudo-— 1sochrom:T1c

colour vision tests, by I.E. GORDON and D, FIELD (I. E. G.
prushntly Dept. of Psychology, Univ., of Exeter, Devan, UK),
‘Perception 7/1, 119-122, 1978. fig., 7 refs,. From "Sensory

World",

Colour visi - n testing in specific indusiries and

stru-

ments Ltd. (hcademic House, 24/28 Oval Roasd, London

- NWL 9ND}, 1980, 45p. (big format), 17 tables, 22 fig.

1

This menograph is the result of the throeo year shudy

on the industrial consequences of defective coleur vision

mode by the author at the City University and suppoerted by

tthe Mcdical Research Council.

It is a work of paramount interest as it "is largely
‘hasced on colorimetric and. performance ficld studies and

(it covers not only the (british) official.coleur visicn
‘requirements and (excepted traffic) the jobs for which
. colour visilon defectiveness is already a well-known handi-

M

cap, but also all professions in which colour plays o more
cr less important role, as ceramics industry, metallurgy/
mining/heavy metal industries, jeweller/gemclogist/diamond
grader, medical/chemical laboratery analysis, medical/

nursing -and allied. professions, paper making and printing

cindustry, paint and printing ink manufacturce, dycing and

~textile manufacture and sales, enginecring, cosmetics/
Cbdauticlan/manicurist/hairdresser/cosmetics dircctor for

' . . - S
stonge, film, TV/cesmetics saleswoman, agriculture and

VT . : ;
Jorticulture, fine arts, food and drink industry, -tindierr/

furniture/tanning and allled trades, building materials
industry. It is really the first time that we get exact
(and ectual) data for many of these professions. Amoeng
the wmany other secticns of this monograph, this on "colour
cading and the colour defective" is particulnrly interesting.
If any, the only drawbacks are that the recommended colouar
vision roeguirements are set up only in terms of the resualts
at the City University Toest, and that the non cnglish
roture 1is morely ignored. In-every wny, this bvnklrL
"must® in the library of every cclour visi.n Spocinlics
Guy Verricst.

r

Informaticn transfer characteristics of moving 1ignt
signals, by J. BERKHOUT (Department of Psychology, Univer-
sity of Scuth Dakota, Vermillicpn, South Dak.ots 57069,U3:.),
Human Factors 21/4, 4 i5.455, 1979,

nghL different cenfigurativcns and color combinations
of rotating beam emergency voehicloe lights woere evaluataed
terms of information convergoed about rate ond dlrection o
trovel when viewed at night. The lights wore vioewed moving
towarda or away from the staticonary obscrvor ot rotes of
zero, five and ten m/s at overall ranges 2f 300 toe 450 m.

o
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P A total of 78 male subjects, ages 19 to 26 participated

I in these studies, all with substantial night driving

i experience. There was a tendency for the lichts which

E : gave the best results in judging direction of travel to

: aive the pocrest results in judging specd. All-red lights
conveyed more information than combinations of red and
hiuve lenses in thoe same light, Twin Lights were superior
te single boacons., When actually at rest, blue lights
Cwere seen as moving towgrds the observer more often than
reds while the reds were more often seen o5 receding.
This was most severe for a side-to-side altoernate red
flash pattern. The cues relevant to conspicuity appza-
red to be provided by changes in light intensity with
distance rathor than changes in angular displacement. -
Ingoeboerg Schmidt.

Some effects of chromostercopsis on stercoscoplc per-
fermonec; implications for microscopes, by R.B. MATTAS,
J.Co TOWNSEND and H.W, LEIBOWITZ (2021 Mock Orange Court,
Aeston, Virginia, 22091, USA), Human Factorsg 20/4, 40l-

é 1978,

f '~ The subjects were 16 male students with ot least

t 20/20 visual acuity and no colour deficicncy as determi-
nad by the Dvorine pseudo-isochromatic plates. They waere
alsde testoed for achromatic and chromatic stereoscopic acgui-
ty by the critical limen stereo test (Kraft ot al. 1972).
Chromostereopsis was measuraed as a function of interpu-
pillary distance by adjusting two vertical chromatic sti-
i muli in a modified Howard-Dolman apparatus. The stimuldi

§ C o oo wére twe vertical slits, one red (produced by a kratten
I S filker Ne. 47), of 1.88 x 30.1 min of arc viewed from

2 ' 2.9 m distance. The photopic luminances werce equated at
236.5 cdum™¢, The subjects were instructed to change the
positicn of the slits until they appared equidistant, by
chescrving through a 4 mm artificial pupil. Further, the
chrematic stereoperception was tested @ 1) utilizing the
stonard interpupillary distance, 2) at the interpupillary
ance ab which rod and blue appeared eguidistant.
roonscoplic performance was found to boe superior for achro-
ic as compoaroed to chromatic stimulus matorials when obe
surving through small puplllary aperturcs. - hen dntoerpu-
pillory settings were predetermincd to elinminnte chromoe-
stoerceepsls, chroumatic stercopoerformance improved. A
thoewretical analysis of the results based on the discre-
pancy between optical and visual axis angd centratien of
the pupil is presented.  Sugagestions are made for impro-
vidd portormonce in microscone viewing of chromatic mate-
ri-ls. - Ingcborg Schmidt.

Sclective functions @ Color Vision. (5 bibliography
with 181 abstracts}) editor B.hi. Harrison, Foebruary 1979,
Natirnnal Technical Information Scrvice, Springficid,
Virginia, 22161, USA.
© v The bibliography covers the period from 1964 to Jan.
1979 and superscdes previous editions (s. Daltoniana No. 30
p. 12). - Ingeborg Schmidt. '
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tolor vision, An historical introduction, by G.S.
o BAN, John wWiley and Sons, New York, Uiss, 1978,
The study of coleour vision is an interdisciplinary one

and asany famous scientists and philososhers have contribu-
ted to it. It is therefore disappointing that Professor

‘eoéserman should have chosen for this revizw only those
writindgs which supvert an idiosyncratic asirozch to the
suibject. As an historical introduction ths t.xt is dis-
aspointingly meagre. The book also fails as en intended
inviroduction to the subject for non-sp=cialists because it
denies several basic principles, includin trichromacy.
The chepter on colorimetry is full of misconceptions, in-
corroct definitions and misuse of terminolo. v, ..1lthough
bricghtness enhancement and early microspactroshotometric
research are given detailed treatment imoaocrt:nt recent
work and the contributions made by densitoociry and se-
lrctive “leaching are ignored. The choracteoristics of
deroctive colour vision are incorrectly st and the
sex linlked inheritance of protan and deutan del cts is
deenied.  Great length is devoted to onynenit and zone
theoriaes of colour vision but how these ars linked
anding co-
lour visicen processes is not clearly descriled, -
Jennifer Birch.

Jemes Clerk-Maxwell - 100 years later, ny C.DOMB,
Nature 282, 235-239 (Nov. 15, 1979)}.

“riting on his major contributions to sclence, respec-—
ting cclor vision

To understand the theory of colour visicn it is impor-
tant to differentiate between the optical (or true) spec-
trum of a heam of light and the chromatic soectrum as seen
Dy the eye. Beams of light with different aptical spectra
can have the same chromatic spectrum. Is:rc ilewton had
shown that the optical spectrum of white light is very com-
nlox, but Thomas Young at the beoinning of the nineteenth
century proposed that any chromatic spectrine cen always be
anzlysed into three components corespending te three recep-
ters in the eye.

haxwell's work on colour vision startsd when he was an
criaduate at Edinburgh  and continued Sor wany years
artaerverds. He chose red, green and blue &3 :mimary colours,
and devised a colour top by means of which tintcd papers of

differont colours could be mixed in varyiin: intensities and
the results determined. In this way he initicoie "guanti-

cative colorimetry™, analysing every hue intc its appropria-

[ W
ta components. Maxwell made the importont o scrvation that
Young's hypothesis works only if negative s :cll as posi-

tive contributions are allowed. He also sty ested that co-
lour Dlindness corresponds to the :hsance of a rede-sensitive
receptor, and devised a palr of snectaclss to enable a co-
lour &lind person to differentiate bLetwain » ¢ and qreen,
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He invented a colour box in which beams of light of
ffernsnt colours could be mixed in vari:zhle proportions to
match any given hue. With this apparatus he was a@ble to
achizve great accuracy in his experiments to chart the co-
lour r.osponse of different individusls, and to demonstrate
that the colour discrimination of normal peoesle is very
cocd, - From "Sensory .iorld".

Judd's contributions to color meirics ond evaluation
of color differences, by D.L. MacibDad (The inucitute of
Cnchu; University of Rochester, Rochestor, ;feu York
14627, USA), Color Research and Applicaticn /4, 177-193,
17S.

The contributions of D.B., Judd to culoriusatry extended
over #ive decades. He participated in effo-ts to improve
the if.amsell System. Judd and his coworkor: 2stablished the
IsSCC /s color names system and compiled L.ctlonary of
color nomes. Judd had stimulated and prowctsd the CIE sy-
stem in particular. He directed his ationi ‘

vion to color-
mixture data and functions and their connaocticon with the
luminasity function. Some of his papers concern evaluation
of color differences and uniform chromaticiity scale diagrams.
In collcboration with Yonemura (J. Res., nnte Jur. Stand. Sec,

A, 74, £3-39, 1970 and Farbe 20, 142~ 150, 1971) he suggested
a Tormula for chromaticity dlff@rcnces that anobhled to pre-
dict the wavelength discrimination curves for normal obser-
vers, protanopes nd tritancopes. - Ingoeborg Suhwaeidt,

Neo~impressionism @ the most
of c¢olor in art, by F., BIRCEN (184 Rod;ofb
Connrcticut 06901), Color Research and
206~207, 1979,

Only at the end of the 1%th century artists began
willingly to let the scientists dn the field of physiological
optics guide their thoughts, aims and efrorts. The scienti-
fic revelrstions of such men as Maxwell and Heloholtz were
introduced in France by 0O.N. Rood, chairman of physics at
Colurnia College, New York. They plaved an important role
in coloir expression of the French neo-imprassionists
{nointillists). That in viewing small dots from a distance
vision vas limited chiefly to red and grcen ith other co-

5 anoearing gray. B. exwplains as bednd Jue o tritano-
pia ol the fovea. This was not know te thoe rtists, al-
Chowih some art crities had noted the grovios, result from
a clstance. - Ingeborg Schmidt.

- o all schoolsg
i Stamford,
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. ABSTR-CTS FROII THE
SUWCEFEAN CONFER HCD ON VISUAL PRERCEDTION

(Coctoeleor 15-164 1979, Noordwijkerhout, The Netherlands)

(Theie will not be proceedings of this conforence)

Chron. tic brightness for lights of constant luminance,
DY Suiee SUNIS, V.C. 3 TITH, Jd. POKOKNY & e e CLoioR, (The
Univesrsity of Chicago, Chicago, Ill. 60637, Us .).
> determined bkrightness for constant luiinence chroma-

bLic s©isvli verying in colorimetric purity in a ¢° bipartite
field. Cbservers adjusted the radiance of a white hemigield.
Por aondnent wavelengichs 680, 610, 590, 560, 53C, 500, 470,
4.0, 410 nm, colorimetric purities were set ot 0,0, 0.0%,
O, G2, C.3, 0.4, 0.6, 0.8, 0.9, 1.0 with illuminance

(I1FF) censtant at 20 td. During each session  tinuli were
praosenced in two 45 trial blocks of fixed doainent wave lenqgth
ths first block contained low-purity (0.,0-0.4), the second
high purity (0.4-1,0) stimuli; within each block stimulus
order owms randomes  Betwecn matches the testiicld vas exten
guishzd and observers viewed an 8° white fiold of equivalent
recinal illuminance for 12 sec. Pilot dato indiceted that
hlockoed trials and white adaptation minimized significant
loni-l.sving chromatic adaptation effects. Brightness ine
creasad as colorimetric purity increased hut differed for

dif ereont wavelenagths. Brightness additivity fallures of
“oth whee enhancerent and cancellation tynes ucre evident.

The vovlatlions may be ropresented as a surface of constant

Lu ivoaeo, but varying chrow tic brightness.

Chreostic response 1 oan optimal stimulus size and cone

tr ok, by T.S. PTROSCI G, (Dept. of Anatomy, University of
Briuvicl,  nelend).

Toe ¢hrounatic response is assumed to 53¢ on indicator of
the ral-tive degree of stimulation of the ¢hrooactic "channel®

tire schromatic "channel™, s scch, 1t is thea correlate
Of ponceltusl terms such as saturation. FPsvchoohysical tech-
nisuls s ore used to give chromatic response o5 o function of
() the rel tive luminance of the centrally-—fisatced stimulus
to an cchromntic surround/adaptation fileld, asd {b) the sti-
aulus sastensc, in the range 10'=10¢°. In (), it vas found
cnat clivesckic response is maximised at orx ooor & hrightness
wateh vith the surround. In (b)), the findin s -cre more
unexsated @odin surrounds of higher lusinance, 1° fields
evele coxloum chromatic resnonse, higher thin 2° fields.
The dnclication is that achromatic response iy e higher
for 2° than for 1° stimulil, as well as domin: tince for small
stirmuli. This may be a clue to understandine the discrepanw—
cy vatunoen physiological and psychophysical findings on the
rece dtlve field sizes of chromatic and achrowetic units,
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Gain mechanisms in chromatic adaptation: “he link with
hzterochromatic increment thresholds, by J.  wLAAVENH, (Instia-
tute fo: Perception TNO Soasterberyg, The Netherlonds).

The salective galn changes that underly tha efiect of
chroqa:tic adaptation were studied by the method of maintai-
ning 2 constant (yellow} hue of a test stiwvlus prosented
suscrinnesed on red or green backgrounds of varying intensi-
ty. It can be shown that the compensatory hus shift {requie
rad for neintaining yellow) reflects the com™inoed action of

recsntor-snecific gain factors (von Kries coeilicients)

thet increase with intensity according to the wellknown
t.v.1l. function, that is, the function 73 (x) «s tebulated
hy vsmockl and Stiles (1967).

The results can be eccurately descrived 'y assuning
(1) cine spectral sensitivitics as derivad by Vos and ‘/alraven
(1¢71), (2) gain spectral sensitivities conlorw stiles' 77
mechanismns (Stiles, 1253). This analysis was »oscible only by
maxking allowance for the "discounting of the ! dhiground® prine
ciplo.

Contributions of chromatic chaennels to brichtness, by
He=De BLULR & C.R., CAVONIUS {Institut f. arbeitsphysiologie,
Dortaund, 1'RG).,

1. Substantial evidence exists sugoesting that signals
chat oricinate in chrom tic channels of the huuan visual sy~
stem can contribute to perceived brightness.

2. The difference bhetween spectral soensiltivity moeasured
by umecans of flicker photometry and that measurad by direct
brichiness matching was taken as a measure of the chromatic
brightness.

3. Jeasurements of chromatic brightness as a function of
ty show different degrees of es ential non-linearity,
"WMw cn the dominant wavelength.

4, Cur data for chrom-tic br.ghtness ~re very similar to
these o tained by Evans using a "zero grav® cviterion. Both
metheds yield functions in color space, thot oy i inter-~
pretac ns the matches made by different setsof nceurones, which
ara worcifically sensitive to Zero-gray, @cucl luninance, and
cu 1l hrichtness.

puri
lan

L
-,C-

)

pull ceordinates for the opronent color chinnels, by
Beve Wiike oo o BL3IHMIte Jo POLC .Y & V.Co 3 741, (The Uni-
vorsity of Chicago, Chicaqo, Ill. 60637, Usi).

Current opronent process theories peskulste that color
infor-etiun is represented in tuo on onent chaunsls (red-grecn
and yellow-blue). Unique hues occur when one or the other
chanaal is nulled so that its output does not wodlfy color
percents Neutral white occurs when both channels are nul-
led, Tor two obhservers we usoed the method of ¢ . ustment to
datuersine null coordinates in color snace Tor cach of the
opponunt channels. 26 td circular fields of oither 40' or
2° vere presented within a dark surround. The null coordi--
nat~s or unigue hue loci are expressed as chrowaticities in




“Juddts revised chromaticity diagram. The null coordinates
. .for ‘the red-green channel were determinded using a variable
shortswavelength light with onc of several #ixud¢ desaturants
__ffxtLﬂ, 571 m spectral light, or the obsarver's spectral
unicve yellow). The null coordinates for th.: yollow=blue
©channe ]l were established by varying chromaticity along lines
-.. connecting shortewavelength (450 nm or 470 na) and longulf
. wavelencth stinuli (650, 590, 580, 570, 550 znd 530 nm).

- Nolther set of data is well flt by a sxnrl“ straight 1ine on

Cthe’ Juuo didgram. ' :

S :Local excitation as a basic Princinle o# color coding,
- by 4, PAUIUS (Physioloqisches Institut II der Universitdt. .
 Disseldorf, Germany). S

' - ‘Lolor opponent curves can be calculmtﬁd Lot trichro-“
~matic” photoreceptor sensitivities by subtrx <t1ng ‘& 1oca1
7ewc1nutton E(C) from individual cone leﬁJla ¢ o

H =k C -.E(C),

fnhaﬁe k is an arbitrary factor, chonLn to Icr .c the zero-
'crosﬁxnv 0f the opﬁonent curvo H to occur at the proper wa-
vl ar the
S corrolutinn with Snitohj&al strucktursg of the ratlhd,'”
dn preticular in the outer rlexiform layer is possible :
CoB{G) may well correlate uith the so-called S—potentials.
- 'Tha concept of local ex¢itation can exploin the hue violet
c.and certain physiological variabilitics obsci#ved in sinqlewu
Cunitoexperiments. ' _
1. B ... - TFurthermore, it is possihlv to denonstroate trichronatic;
i c i znd dichromatic color vision by varying only the retinal-
e mosaic sccording to the missing cones in ciciirouctic visidn,

Pundus_reflectometry and visual nignent kinctics, by
. CS  (Institute for Perception TWO, socsi.orkerg, N
Motherlands). ' _

In the method of fundus reflectometry the relflected
1i.mt fre the ocular fundus provides a aonavite of the one
tludl ﬁQﬂSity of visuval pioments. % coudlicution herewith
is that pert of the reflected light has not bzen in contact
o with the rigment. This straylight causes 2n alinear rela-
ticn Letween the so-called "double density" ¢ the photometric
o nedge ind the fraction of bleached niciwent. In the litera-

”i;turu.dfuut visual plgrent. Plnetlcs this is often not recognlwi
- Cur experiments indivate that cone 1.2t density is
_ “n C.4 and 1.1, and that the processes ‘of pigment blea- -
_””C1"ng ~and reqeneratlrn dev1ate 51gn1;1canfly rrom Rushton -5
'T'"klnﬁtjc equation" ' L : . F
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fask-s ecific increase of reaction time and partial
neglect of bilateral hemifield stimuli in brain-damaged
patients, by F. REISCHIES and C., HEESCHEN {Department of
Physiology, Freie Universitit, 1000 Berlin 33, Germany).

In patients with unilateral lesions in one cerebral
hemisphere, reaction time experiments (Donders-C type)
were performed. The visual stimuli were projected tachistow~
scopically and simultaneously to an area 2.6 degrees left and
right of the fovea centralis. Four possible stimuli were a
plied : a red or a green (blue) circle, a red or a green
(blue) rectangle of 9.3 degreces? area. The left or the
right or both stimuli were positive at random. The wubjects
had to respond with the hand ipsilateral to the side of the
lesion. Wwe carried out three experiments : (1) The positive
stimulus was the colour (red) regardiess of shape and re-
gardless of whether the red stimulus was projected into the
right or left hemifield. (2) The positive stimulus was the
shape (circle) regardless of the colour and regardless of
the side of the projection. (3) The positive stimulus was
& green (blue) rectangle regardless of the side (i.e. colour
and form entered the definition of the positive stimulus).
Broca patients (lef: hemispherice anterior lesions) respon-—
ded significantly slower to stimuli in the right visual he-
mifield when colour and shape had to be discriminated simul-
taneously (green rectangle) as compared to their response,
to colour and shape alone as well as compared with the other
groups (Wernicke aphasics, non-aphasics with right hemisphere
lesions,; normals). In &1l brain-damaged paticnts the proba-—
bility of no-responses increased when colour and shape had to
be recognized and the target was projected to the visual he-
mifield contralateral to the cortical lesion,

Improvement of -“isual functions by reduction of the adap-
tation lcvel - paradoxical behavior of some paticnts with
fundus dystrophics, by W. JAEGER & H., KRASTEL (University
Bye Clinic, Heidelberg, West-Germany).

In some patients with presumed dystrophics of the photo-
receptors; we found a saturation of visual mechanisms atr cone
siderably low adaptation levels. This resulted in a very
distinct improvement of visual acuity by mecens of the use of
tinted glasses. The underlying defoect is discusscd and ana-
lyzed employing psychophysical and electrophysiological tech-
nigues.

(collected by Guy Verriest).





