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A Study on Legible Layout for Simultaneous Multilingual Display of Digital Signage

Takashi Kurushima*!, Yoshiki Sakamoto*!, Kimi Ueda*!, Hirotake Ishii*!, Hiroshi Shimoda*?,
Rika Mochizuki*? and Masahiro Watanabe*?

Abstract — Recently, although digital signages have been widely used for information
presentation in plural languages, it takes longer time to provide information if one of
the languages appears one after another. Simultaneous multilingual display is expected
to reduce the time for presentation, however there is no knowledge about what affects
the legibility of simultaneous multilingual display and whether user’s native language is
related to the legibility. In order to investigate the effect of layout on legibility depend-
ing on the native language, the authors prepared display contents with various layout
factors and conducted the evaluation experiment on legibility with Thurstone’s pairwise
comparison in Japan and Taiwan. Since the number of combinations in layout factors
increases exponentially, the number of contents was reduced using an orthogonal table.
As the result, significant differences were found in some layout factors and it was sug-
gested that horizontal arrangement of images and sentences, left alignment in sentences,
middle margin from screen edge and medium-sized images made contents more legible.

In addition, this tendency was shown both in Japan and in Taiwan.
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Table 1 Lig (215) Orthogonal Table.
Column

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1/0 0 OO O O OOUO O 0 0 0 0 0
210 000 O OO 1 1 1 1 1 1 1 1
3/0001 11100 0 O 1 1 1 1
410 0 01 1 1 1 1 1 1 1 0 0 0 0
5/0 11 0011001 1 0 0 1 1
6/0 1 1 001111 0 0 1 1 0 0
710 1 1 1 1 0 0 0 0 1 1 1 1 0 0
g8&/0 1111001 1 0 O 0O O0 1 1
9/{1 0 1 0101 01 0 1 0 1 0 1
10/1 0 1. 010 1 1 0 1 0 1 0 1 0
1111 0 1.1 0 1 0 O 1 O 1 1 0 1 0
121 0 1.1 01 0 1 0 1 0 0 1 0 1
13/1. 1.0 0 1.1 0 0 1 1 0 0 1 1 0
411 1 0 0 1.1 0 1 0 O 1 1 0 0 1
51 1.0 1 0 0 1 0 1 1 0 1 0 0 1
61 1.0 1 0 0 1 1 0 O 1 0 1 1 0
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Fig.1 Example of Vertical Arrangement.
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B If an earthquake occurs...

If an earthquake occurs, let's protect your head with
a desk or bag until the shake stops without going out.
Let’s evacuate through a safe route once the shake
ends.
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Fig.2 Example of Horizontal Arrangement.
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Table 2 The Layouts of Experimental Contents.

Factor
EE AA BHEToy 790X SERORA XFRX
1] #H 0% 20% 0% S
2| HE 25% 30% 50% rh o
3| K 25% 50% 0% b
4 | B 0% 40% 50% Vi
51 B 0% 30% 150% g
6 | K 25% 20% 100% e
7T Mt 2.5% 40% 150% /e
8 | Mt 0% 50% 100% I
9 | Mt 75% 30% 150% Vi
10 | it 5% 20% 100% s
11| # 5% 40% 150% g
12| ¥ 7.5% 50% 100% e
13| # 7.5% 20% 0% I
14| # 5% 30% 50% I
15| # 5% 50% 0% rf g
16 | #t 7.5% 40% 50% e
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Table 3 Procedure of Experiment.
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