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Abstract

The purpose of this paper is to investigate the readability of Nearly White background color in display
environment. To perform the experiment, warmup experiment was carried out to for cognitive of whiteness using a
Tablet PC. The experiment environment was by a indoor window seat under a mixture of fluorescent light and
sunlight. The result of previous test was that the most whiteness perception was a color white a medium
wavelength and followed by the short wavelength. The main experiment was to find readability, color combination
and visual strains using 4 nearly whites background colors (Reddish, Greenish, Blueish, Yellowish) and one white
background color, also text color is limited on black. As a result, readability and color combination had the highest
score against a Greenish white background. Visual strain is also the lowest against a Greenish background. On the
contrary, readability and color combination preference has the lowest score against the Reddish background. Visual
strain is also the highest against a Reddish background. We propose the background color, which improves
readability and reduces visual strain in visual display terminals environment through the research results.
Key words: Nearly white, Background Color, Tablet PC, Image Quality, Readability
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Figure 2. Five kinds of background stimulation
experiments - a)RGB value is 247,253,250,
b)RGB value is 250,253,250, c)RGB value is
253,253,250, d)RGB value is 253,253,253,
e)RGB value is 253,250,250

Figure 3. The five experimental background and text used
in the stimulation experiments

Table.1 Experiment information of readability text and device

Contents: readability

Typeface: Times New Roman font
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8 549 5 Aok @ 549 golghg L.

-Display: LCD(I-pad mini)

-Size: 7.9 inch

Device
-Resolution: 1024 * 769

-Maximum brightness: 381 cd/m’
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Table 2. Experiment environment

Time 12~15 o'clock

Distance 50cm (subject distance tablet PC)

Viewing angle 10°

Observer's viewing

0/45
angle
Iumination 500 lux
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Table 3. Experimental questionnaire questions

Reading Evaluation .
Info. item Question form
Color Df) yQu prefer the color
.. combination of the background
combination
color and text?
background

Do you read in this article very

colors Readability well?

Do you have visual strain during

Visual stain .
reading the text?
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Table 4. Result of Friedman test (friedman rank sum test) -
according to the background color, readability and
visual strain appear differently (*p-vlaue < .05)

Friedman
chi-squared df p-value
Readability 11.97 4 02"
Visual strain 1033 4 04"
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Table 5. Experimental result
a) The result of readability
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b) The result of color combination

Mean SD Max. Med. Min.
‘White 4.67 1.23 7 4 3
Green 5.47 0.74 6 6 4
Blue 5.13 1.13 7 5 3
Yellow 4.67 0.98 6 5 3
Red 4.47 1.13 6 4 2

c¢) The result of visual strain

Mean SD Max. Med. Min.
‘White 4.13 1.81 6 4 1
Green 3.27 1.33 6 3 2
Blue 3.40 1.30 7 4 2
Yellow 3.13 1.51 6 3 1
Red 4.80 1.52 7 5 2

Mean SD Max. Med. Min.
White 433 1.45 7 5 2
Green 5.13 0.99 6 6 4
Blue 5.00 1.31 7 5 2
Yellow 4.80 1.37 7 4 2
Red 4.00 1.13 6 4 3
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Figure 4. Subject-specific frequency of background
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Figure 5. Result of correlations of color combination
preference, readability, visual strain
Table 6. Result of spearman's rho correlation
(**P-value < .01, *P-value < .05 (1-tailed))
(*G-Green, B-Blue, Y-Yellow, R-Red, W-White)
. Color e . q
Variables combination Readability | Visual strain
Color 1.0 80" 33
combination
G ey ok *
Readability .80 1.0 -.55
Visual strain -33 -55 1.0
Color 1.0 34 .45
combination
B . ok
Readability 34 1.0 -.65
Visual strain -45 65" 1.0
Color 1.0 63" 150
combination
Y ey kK
Readability .63 1.0 -.19
Visual strain 15 -.19 1.0
Color 1.0 48" 42
combination
w Readability 48 1.0 78"
Visual strain -42 -78" 1.0
Color 1.0 80 -33
combination
Red Readability 80" 1.0 -55
Visual strain -33 .55 1.0
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