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trast and size vary for three brightness levels. The curves represent the borderling

As the brightness level is increased, either the size or the contrast, or both, ma¥
be decreased. Similarly, when considerable time is available for seeing, object
can be small in size or low in contrast. However, in the case of many typica
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Figure 2. The relationships among size, contrast, and brightness. The invisible region &h

: the brightness level is increased. ‘ .

visual tasks, size, contrast, and time are generally fixed. Therefore, it is APPAL
that the most universally controllable factor is brightness.2® Increased brig

is-obtained-by-higher-footcandle.levels .
A familiar method of presenting data on the effectiveness of illii
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| Considerable research has provided us with comprehensive data on the relags
tionships among these four fundamental factors.®-? Figure 2 illustrates how cofif

" between visibility and invisibility. Small objects must have high contrasts in ord¢bs
to be seen and, conversely, low-contrast objects must be relatively large in ;s;iz'x
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gaf visual acuity, or the ability to distinguish fine details. Some typi
n59f visual & ! ; . ypical results
; , wn in Figure 3 for black objects viewed against white and gray back-

FOR A BLACK TEST-OBJECT (DRF=3%) ON A

WHITE BACKGROUND (DRF=80%)/GRAY BACKGROUND (ORF= 8%)
BRIGHTNESS-CONTRAST=98% | BRIGHTNESS-CONTRAST » 63%
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toften neglected, factor in visual acuity. For a given footcan e
llegs yzh_eu 1I;he contrast is low (DRF = diffuse reflection jtl"ctm-)
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«Luckiesh, Visual acuity and visual tasks, Illum. Eng., 39, 415 (1

d illumination intensities, J. Franklin Ingt., 192, 757 (1921).

e

giit The _rela.t‘ive visual acuity obtained with a black-on-white test object
i 0% ootcandles is asgigned the value of 100 per cent. However, it must be

ered that the xr{ajority of industrial tasks are not black on whi;.e but range
t:gray-on-white to dark gray-on-black. Thus, the right side (;f Figure 3

Figlre 3. The contrast between an object and its imxi:edia?e backiround is sn important,
vel, visual acuity is con-

) 3(?1‘1191'}}?_ signiﬁcant. V'Vit_}{ 10 footcandles, if the ¢8iitFHst is decreased from
er cént, visual acuity i reduced about 34 per S88E7Th othier words, for a
Kf@ teandle-level a larger ‘obje ‘iétﬁ'i‘x"éﬁ"’fdr‘iowe? Contrasts. Kve ) with
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ined:when gpeed of reading is the criterion. In Figure 4
e _ Bed-whHEFoR mgzblafék*:oﬁ-wme:@ﬁf"l"r‘)“i‘siéha»ﬁ}img‘kz—.ron-————w—
(curve a) printed material.'? The reflectances of the papers were 80 and 23
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