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The Effect of lllumination on Visual Acuity of Thai Character§
for Billboard Advertising Design

TANGKIJVIWAT Uravis
TONGSAWANG Akradet

Keywords: Visual Aculty, Thai Characters, Billboard
Advertising Design

1. Introduction
The usage of billboards is one of effective

strategies in advertisements. According to a new
market research report published by Marketsand-
Markets, the global market of billboard advertising is
expected to reach 12.5 billion dollar in 2016 at es-
timated CAGR of 5.7% from 2011 to 2016. Consi-
dering the fact that advertisements on billboards are
largely visible, they are very effective in promoting
goods or services. Several factors are said to be
responsible for visual acuity: character types and
size, achromatic and chromatic contrast, visual du-
ration, visual distance and so on."® So far various
studies have been carried out to investigate the
factors that influence visual acuity of Thai charac-
ters on billboards when they are observed under a
difference of illumination levels. This study, hence,
aims to explore the effects of illumination on visual
acuity of Thai text stimuli for billboard advertising
design.

2. Experiments
Three female of 22 yars old took part in this
experiment. All the subjects had normal or corrected
to normal visual acuity. Each subject was screened
for color deficiency using the Ishihara plate test.
Task | was to measure the minimal character
size for visual acuity when observing under different

084/ ™
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Figure 1. xy chromaticity coordinate of test stimuli (solid

dot) and a substrate (opened dot) used in Task Il

Ra]émangala University of Technology Thanyaburi, Thailand
Rajamangala University of Technology Thanyaburi, Thailand |

illumination levels. A set of adjustable dayllght}ype
fluorescent lamp with relative color temperatu‘go at
6500K was used for setting up a room illumination,
The Illumination level set to 20, 80, 200, 800, and
1500 Ix to cover the range of whole day illumination.
Achromatic Thai characters used as test stlmt:n‘ va-
ried in different sizes of character height (4.2, 4.0,
3.8, 3.5, 3.0, 2.8, 2.6, 2.5, 2.3, 2.1, 1.9,1.8,and 1.6
mm). Within each stimulus, 10 random characters of
same size in the same line were presented Ir'?j 5 il-
jumination levels for subjects to read out and rdport.
Each subject repeated 5 times of all emdhent
sessions. i
Task || was devoted for investigating the W
of illumination on visual acuity in colored text. The
colored texts included nine hues and one afi:hro-
matic varied in three different lightness Ieviil as
shown in figure 1. Within each stimulus, 10 ra dom
characters of 4 mm in size were also presen in5
ilumination levels, as same as the illumination used
in task |, for subjects to read out and report. lEach
subject repeated 5 times of all experiment sessions.
Al stimuli in both tasks were printed. on white
vinyl substrate by screen printing process anmb-
jects were asked for observation at 1566 cm, of a

|

viewing distance at subject's eye level. |

3, Results and Discussions i

The number of characters correctly re_&d by
subjects is accumulated as percentage of re _‘ able
characters. Figure 2(a) shows the mean resur with
increasing character height. The results show that
higher font size results in a higher percentﬁge of
readable character. Our results agree with privlous
studies for PDA? and visual display terminal.”

To investigate a possible variation of correct
response score among different illumination levels.
the 75% seeing curves of each subject were ac-
quired and the threshold character size curve was
analyzed, Figure 2(b) shows a result of the thre-
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shold character size in different illumination levels
expressed on a logarithmic scale. As shown by the
results, visual acuity was improved with increased
illumination level. The lower size of character re-
quired a high illumination level for perfect visual
acuity.

100 PP —— ™) 10
z l. -~
" E,
80
W i
60
ol .
1.5 25 a5 4.5 { 4% 8 A
Character height (mm) lilumination level (Ix)

(a) (b)
Figure 2, (a) mean of readable character in different siz-

es, (b) the 75% threshold character size curve of illumi-
nation in different sizes of character

Next, an effect of illumination on visual acuity in
different colored character was explored. Figure 3
shows the mean of readable character plotted
against the hue angles of colored character. The
results revealed that the percentage of readable
character was dropped on hue angle nearly 90°,
This tendency occurred in all illumination levels.
This implied that yellow character might be ineffec-
tive for white background.

Figure 4 shows that the higher the contrast ra-
tio, the higher the percentage of readable character.
This result indicates that contrast affects the visual
acuity,

4, Conclusion

This study was undertaken to obtain the visual
acuity in the different illumination levels in simulated
billboard. It was found that visual acuity is improved
with illumination. The effective character size for
billboard design that is observed with 9 m, of view-
ing distance should be higher than 45 mm for dim
illumination condition and 17 mm for bright illumina-
tion condition. In addition, the low lightness contrast
between character and background might be kept
away from design. The future study will include
more subjects and more illumination conditions to
investigate the effect of actual lighting up using in
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Figure 3. The results of visual acuity of colored oﬁ,lrao-
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billboard advertising on visual acuity.
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