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Almost evervone ls familiar with contrast effects, They may be observed
in brightnesses, lmes, siszes, shaves, motions, ete., If an artist is
painting a pleture and the greenest green paint he has is not green enough
he does not worry. I simply places a little bright red somewhere near,
and in its presence his green now ls green enough. Brightnesses may be
made more or less bright; test objeets may be rendered more or less visiw
ble, simply by arranging the proper relations for eontrast.

Amost all theories of contrast go baek originally to Hering: They hold
essentially to the view that contrast effects are physiesl and physiolog-
ieal, and reduce to simultaneous light induction, 4 bright pateh induces
black in its whole surroundings, the magnitude of the effect deoreasing
in an unknown way with distance. Since blaek ibself is said to be a
contrast~effect and hence no loeal stimulation process produces it, a
dark pateh does not induce brightness in its surrounds, as the converse
to the first case, excert perhaps under certain very soeglal conditions,

-Aside from the difficulty of explaining how this lstter phase of the pro~

¢cess works, the Hering prineiple is based on theory that contrast is sum-
mative and sbsolutes The effect varies with areas, intensities, separa-
tions, ete. Accordingly, slsc, it is presumed that the number of retinal
elements firing, partieularly rods in the case of brightness contrast, is
the prineipsl determinant of the magnitude of the contrast effect, '

The conventional method of designsting and messuring conbrast, enployed

by engineers, physiclsts, physiologists, ete., may be illustrated as follows:
A test object on its baekground is sald to have "65% eontrast.® This means
that if the brightness of the test objeet (b) is subtmacted from the bright-
ness of the ground (B), and this difference divided by the brightness of

the ground (B), the qm&timt will be the degree of contrast (G), if proper
stepas are taken to convert it into wamﬁ,

=tz

This formula ezn be writbens

where the ground has a greater hrightnws than the test pateh.  The dif-
ference in brightness which is the numerator of the fraction is always a
positive number. Contrast thus depends simply upon the one thing—-the
rabion of the brightnesses of figure and its ground, if the Hering theory
or one of its derivatives is correct.

But the late Professor Troland used a little different way of denobing con-
trast, For him, ¢ = k (b=B) where C is again the contrast effect, b and B
are the figure snd ground brightnesses and K is a constant, which under
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aseptain most Lavorable condiblions may equal 1. kEils e pamw of all
such sonditions as area, shape, distance of the conbrasting surfaces, aete.,
whieh Troland knew eould snd did affeet the amount of the eontrash, Thus it
geems thet the first step was taken away from the over-simplicity of the
Hering concept. Hore recently we have had to move stlll farther wasy from
this position, beosuss we must expand our view of gontrast to eover demon-
strable instances not cared for in previous theories, snd we must recognisze
that the full theoretisal signifieance of contrast probless were not redl-
ized todsy by those whose training and point of viaw has been confined to
narpow linea,

It is our object te %p;u}.y you some contrast demonstrations which may inbers
est you and set you to work upon the problems Let us besin with a simple
ezge of brightness eonteast. Secure a supply of black, white and medium
gray papers., (ut 8 sdquares of black, gray and white. In the center of each
plase 2 1 inch scuare of the same gray, Place the three large squares in a
hordszonbal row on a table in a good light. You will note that the small
gray pateh on the black locks distinetly brighter, and on the white dis~
tinetly derker. Uow gover them =11 with & sheet of white &i&m& saper and
note the change, If you own or have access to a sultable photomeber, meas-
upe the reflectancss of the papers and compate the per sent gonbrast using
the formula given above. :

Bow, take a Haxwell disk rotator and place on it white and blask disks,
idjust the proporticns of blask and white untll you sesure the slosest pos-
sible mateh of the small gray sSquares, viewed both with snd withoub the

: white tissue, Now match a sample of the gray,independent of any ground.

! From these debs you gan easlly compute the incrsased or decreased bLpright-
ness induced by eontrast. How do the msbehing results agree with the Hering
method of denoting the cortrast? How do you asecount for the difference?

liow exanine garefully the middle square~-the gray on gray. Look at it with
" and without the tissue cover. Look at it ab 16 inches, st 3 fest, 9 feet,
20 feets Desoribe garefully what you see and tary to render s theorectial
fexplonetlion® of the conbrast effestewhere, of emam, {b=B} = 0 in the

Hering formilsbion,

Contrast effects ean be tremendous ss sveryone knows who has Lmkmi inbo
the eye~plece of u Uadbeth llluminometer, Here you see a doughimt _
ring of 1light, which gan be varied in brightness %o mateh the imer apob

or best pateh o be messured. If this spot iz a mid-grey it con be made

te appesr s white or as black, slthough remaining perfectly sonstant in
brightness, merely by ehanging the brightness of the external ring of 1light.

Upposing any hue or brighthess lnductince is always the phenomenal faet of
hue and brightness eonstaney. OUOften the unexpeeted combrast effect elther
£ails bo materiallze or it occurs in the wrong direetlon, due to the opera~
tion of this factor of eonstaney, which is a tendengy for things to maintain
thelr "pesl” hues or brightnesses even under reletively exbreme conditions
favoring large contrast distortions,

ippurbensnee 19 a further factor in congrast. Its meaning ean be demonsira-
and made alww repesbing an experiment made some years sgo by 4. Benary.

From a plege of blagk pagper or blask cardboard prepare a eross like A in
Figure 1, and mount this on & white cardboard background sbout 11 inches by
14 inehes, opr 16 inches by 20 inches, The width of the arms of the eross
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should be shout 3 om. and the length of the protruding srons of the cross
about L em, Prepare two small triangles cut from a neutral gray paper
such that the base of the triangle is :bout 2 em. These trisngles ecan be
practically equilatersl so that they may be placed as indlcated in A of

" Figure 1. That is, small gray triangles of sgual brightness are placed at

21 on the upper vertieal bar of the cross and g5 on the baekground at the
angular junetion of the right and lower arms of the croess The optimal
observabion distance is from 4 to 8 meters, Dote that the upper btriangle
g1, is a part of the figure and lies on or within the crossg; while g,, the
lower triangle iies on bhe white ground, lHote slso that go, actually has
4 1ittle more black and a 1ittle less white in its surrounds bthan gy,

Aceording to a summation theory of contrasts, g, should therefore appesy
brighter than &1, Byt you will note that gy is clearly brighter than g,
The amount of the difference in brightness can be messured by a matehing
method. This consists of plaeing blaek and white disks on the Maxwell

disk rotator and adjusting the proportiens of white snd black until & match
ing gray is scoured for gy, and gy, The difference in brightness cun there-
fore be specified in terms of the difference in the coefficlents of reflso-
tance of the two test patehss, In the above instance the eontrast effect
depends on whether the small gray triangle is seen as belonging to or as a
part of the figure or of the ground, ‘T 1% is seen as park of ground, and
tends to take on the properties of the ground, and similarly for figure.
This is the winciple of sppurtenance, Because of its influence byrightness
differences may be observed which are the exacl reverse of the effeot dow
manded by 2 summation theory of contrast. If we suspect that the effect
is due to some peewiiarity of the shape of the figure we have used this ean
be proven by repesting the observation on parts B and G, of Figs 1+ In
this case restangular patehes of gray are inserted as whown in the flgure,
on the bar of the I and sbove the bar of the H, and the same result will

be nobeds

In figure 2 again, two small gray triangles are placed in sueh positions
that one may see the figure nommally as a gray-on-black as ground and there~
fore as brighter than the gray-on-white. This is under the condition where
upon first looking at the whole pattern, the black portion to the left seems
to be a figure seb in a white ground. By studying the figure earefully it is
possible to see the left and right portions as simultaneous equivalent figures.
Where this is done it does not alter the brightness relation between the two
grays, that is, the gray-in-blaek is still brighter than the gray-in white,
and se we must conclude that the brightness difference depends not upon fig-
ure and ground but upen surface appurtenance. Hxperiments sueh as the fore-
going demonstrate that brightness sontrast is a funetion not only of bright-
ness differences but of other more complex relstions of figure and pround.
One must conelude that all theories which base the contrast effect wholly
upon :: funetion of differsntizl brightness are therefore ineomplete and un~
acecenbable,

Suppose now we consider the case of ecolor contrast because virtually all
contrast effects involve a combination of brightness, color, fomm, ebc.

Where color is involved the contrast effect is always in the direetion of
the grestest cualitative opposition, The contrast effect will be grester
the more saturated the inducing color. Hearness of the contrasting surfaces
will be found to ineresse the contrast effect Just as the elimination of con~
tours will produce the same result, and finally color contrast will be at lts
maximum when brightness contrast is eliminated. The converse would logieally
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follow, that in order to reduce cular contrast effects we should make
‘brightness eontrast s maximum,

A eritieal test of conventional theories of contrast is found in some sime
ple instances of color contrast. Une of the most famous of thece is the
experiment made by Hax %ﬁh@w in 1916,

3 2 3
F10. &
MRS, HEIDER'S EXPERIMERT

The backgrounds marked 1, 2, =nd 3, in this figure are square patohes of
bright biue, In Ho. 1, the ecentral figure is a gray aanalus. In How 24
the gray ring is made equal in tobal area to the annlus in fo. 1. In

Ko. 3, a series of small disks of the sume gray are arranged as o cirele,
In a1l three cases the tdbal area of gray is the same, The theory demsnds
that the sontrast effest should be grestest in Heo, 3, next in Ho, 2, and
leust in Bo. 1. Observers unliormly have reported that the ouposite holds.
The meximal eontrast effect ls found in No, 1y the figure having the alm~
plest and moat perfect organiszstion; and the least contrast is seen ln Ho.
3. Conventional theory sgein demands thet Wo, 3 should be more eolorved,
but observation reports it to be least colored, Apparently the more co-
herent the figure the grester is the inductunce.

This cmemaim seems to be a direct contradieticn of the result observed
in the experiment shomm in Fig. 1 sbove, There, the most cohesive figure
was least aalame}., while in the Helder experiment it is the most colored.
Professor Koffks offers the following sxplenstion for this faet: In the
expariment of Fig. 1, "tm uni formity whioh was enforesd by the greater
echesivenesg hud 0 be o neutysl unifopmity, while in Myrs. Helfer's expariw-
ment no sueh ame&im betwesn unifopmity and neutrality existe.” ‘ny
interpretobion of the difference between the two effects should be based
on the consideration of differenves in strustwral organization, in figure-
ground relations, in the menner in whieh the observer sees Lhe total
figure, ote. The complete statemenk of the laws of brightness wnd eclor
eontrast can the afore not be formulated until complete deseriptions have
tern diseriminations
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