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(a) source code 

English 
Japanese

Earthquake Information (Focus and Intensity) 

Announced at 00:04 on Sept. 9, 2004. by the Department of 

Earthquake and Volcano, Japan Meteorological Agency. 

Earthquake is recorded at 23:58 on Sept. 8, 2004. 

The focus is Tokaido-oki (at latitude 33.2 °N and 

longitude 137.2°E). The estimated depth is about 10 km. 

Magnitude is estimated to be 6.2. 

Areas with seismic intensity greater than 3 were recorded: 

Int. 3: East-Aichi, West-Aichi-pref., Central-Mie-pref., 

...

(b) Multilingual Information 

Fig. 1  An example of disaster information. (a) Part of a telegraphic

message announced immediately after an earthquake by the Japan

Meteorological Agency (JMA). (b) Sentences we generated from the

source code according to the protocol previously published by JMA.

Once multilingual templates are prepared, disaster information text in

English, Japanese, Chinese and other languages can be generated

immediately and simultaneously from the telegram code.   
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Fig. 2  The top page and the system page of Multilingual Disaster

Information system (MLDI). Template sentences in the category

selected from 40 categories in 7 groups are displayed in the lower

part of the system page. Japanese, English, Korean, Chinese and

Portuguese templates are shown. Once a user fills in blanks in the

Japanese template in the edit mode and pushes the translation

button, translated sentences will be displayed in 5 languages.   
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Portuguese Chinese Korean English Japanese 

Fig. 3  Examples of output of MLDI.  Japanese, English, Korean,

Chinese and Portuguese sentences are shown. Blanks in the

template are filled with the name of a location in Japanese and

roman letters inside the parentheses in this figure.  
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Fig. 4  Delivery of multilingual disaster information using graphic text 

for mobile phones. Multilingual phrases generated by MLDI can be

sent to mobile phones as graphic text attached in an e-mail.  
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Fig. 5  Examples of graphic text used in visibility assessment

experiment. Short sentences are presented in the JPEG format. The

width of these images are the same as the resolutions of each

mobile phone used in the experiments. (a) English, (b) Korean and

(c) Japanese are shown. Large (L): maximum 16 characters/line in

English, 8 characters/line in Japanese, Chinese and Korean.

Medium (M): 20 and 10 characters/line in English and other

languages, respectively. Small (S): 24, 12 (same as above). Very

Small (VS): 20 characters/line in Japanese.  
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   * : p<0.05, 

 ** : p<0.01, 

*** : p<0.001 

(c) Visual Distance 
Fig. 6   Comparisons of visibility of graphic text with font. Japanese

phrases of small (S) or very small (VS) characters were displayed by

both built-in font and graphic characters on the mobile phones of

Type A (in Table 1), and (a) subjective evaluation, (b) reading speed

and (c) visual distance were recorded. 
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(b) Korean 
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(d) Chinese (d) Japanese 

Fig. 7  Results of subjective evaluations. Visibility of (a) English, (b)

Korean, (c) Chinese and (d) Japanese graphic text of large (L),

medium (M) and small (S) characters was evaluated on a five-step

scale, using two types of mobile phones, respectively.  
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Table 1  Types of mobile phones used in the experiments. 

 
Type:     Maker  Product   Size of LCD   LCD specification   Resolution
 
Type A:   SHARP SH53      2.4 inch     260 K color CGS    240×320 dot
Type B:   SHARP SH07         2 inch     260 K color TFT     120×117 dot
Type C:   SANYO SA51      2.1 inch     260 K color TFT     132×176 dot
Type D:   SANYO SA03         2 inch     256 colors STN      120×160 dot
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