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In order to share agricultural information through the Internet, the multilingual collabora-

tion system of agricultural production was developed for farmers of many countries. The basic 

terminology translation dictionary was developed by using several open source programs and 

free software to translate the basic terminology of Inultilingual collaboration system. The basic 

terminology translation dictionary was composed of about 4200terms in Japanese, Korean and 

English including 2700 horticulture terms, 1300 agricultural machinery ones, and 150 file names. 

It was possible for anyone to add other terms on the Internet by the registration and editing 

subsystem. The basic terminology translation dictionary could be also used to translate the 

retrieval term for multilingual search engine system to get a lot of agricultural information for 

Web site in other languages. 

INTRODUCTION 
With the rapid progress of the Internet, the scene of communications by means of 

information technology has expanded in various fields. The joint operation at distance in 

a same field became possible by using the Internet technology (Choi et al., 2002; Lin et 

aL, 2003). In the agricultural field, the advanced Internet technologies were applied to 

the system for monitoring plants and animals, sharing the agricultural information and 

carrying out joint work of agricultural production in real time (Cunha et al., 2001; Lopes 

et aL, 2001; Laurenson et al., 2002). However, the collaboration systems have a serious 

problem of language, because the system was developed by a particular language or 

English, generally. Especially, the farmers of many countries have a difficulty of lan-

guage, when they exchange the mutual opinions and comments on the Internet. It is nec-

essary to use the multilingual collaboration system that the farmers can practice the coop-

eration in their native languages for agricultural production. 

The language translation system is one of the most important problems in the 
development of the multilingual collaboration system for farmers of several countries. To 

solve the problem, many machine translation systems have been developed in many coun-

tries, especially USA, Japan, Korea and Europe (Park and Oh, 1999; Herath et al., 1996; 

Tou, 2000; Manka and Mili, 1995). Nakamura and Takigishi (2001) developed multilingual 
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mailing list system that the e-mail of the farmers in Japan and Korea was translated into 

the Japanese and Korean languages. The agricultural production collaboration system for 

farmers was proposed to solve the language problems, and it was attempted as a multilin-

gual collaboration system (Nakaji and Lee, 2002). Lee and Nakaji (2003) studied the mul-

tilingual collaboration system of agricultural production for farmers by using IP camera. 

Farmers in Japan and Korea were able to exchange the opinions and comments by each 

native language for the condition of crops in the greenhouse with IP camera images. 

In the current study, the basic terminology translation dictionary was developed to 

translate a lot of terms used in multilingual collaboration and retrieval on Web and 

in-Site. 

MATERIALS AND METHODS 

The concepts of multilingual collaboration system for farmers 
The multilingual collaboration system of agricultural production can be utilized on the 

Internet by using a broadband communication line. It is important to design the 
user-friendly screen of the display including IP camera images which present clearly the 

object such as crops condition in the greenhouse, dairy cattle in the cattle barn, 

agricultural facilities for production, farm work and so on. 
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Fig. 1. The conceptual scheme of the multilingual collaboration system for farmers 

(Nakaji and Lee, 2002). 
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Figure I shows the conceptual scheme of the multilingual collaboration system for 

farmers. The farmers using Japanese, Korean and English languages can collaborate for 

the agricultural production wlthout a language barrier through the Internet by using the 

multilingual collaboration system. They can observe the agricultural facilities in real time 

at a distance, share the agricultural iniormation for agriculture production and exchange 

the mutual opinions or comments about crops condition in the greenhouse. They can 

confirm basic and accurnulated data, monitor and control conditions of the object on the 

multilingual collaboration screen. They can also join work in their own native languages 

by using the language translation system. In this study, the type of Client-Server was 

adopted for the multilingual collaboration system of agricultural production. 

The development of basic terminology translation dictionary 

The basic terminology translation dictionary was developed to translate exactly fun-

damental terms shown on the screen of the multilingual collaboration systern by using 

several open source and fr~e software programs such as Apache server, PHP script lan-

guage, Mysql database and Microsoft IME standard 2002. Figure 2 shows the structure of 

the basic terminology translation dictionary. The basic terminology translation dictionary 

was composed of basic terminology of cornrnunications, agricultural technical terms, data 

base names and file name~ in Japanese, Korean and English corresponding to the code 

numbers. At the present, the translation dictionary contains about 4200 terms, including 

2682 horticulture terms, 1315agricultural machinery ones, and 150 file names. Many 

other terms can be stored easily in the database through the Internet by using the regis-

tration and editing subsystem developed. 

+ 
+ 

+ 
+ 
Database Name 

File Name 

Registration and Editing Sub-System 

on the Internet 

Fig. 2. Structure of the basic terrninology translation dictionary. 
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The conversion principle of the basic terminology ' 
The basic terminology translation dictionary can be used for farmers to get more agri-, 

cultural infdrmation on the Internet. Figure 3 shows the conversion principle of the basic 

terminology translation dictionary. When one term or phrase of Japanese, Korean' and 

English is inserted and translation button is clicked, the term or phrase is displayed in 

three country languages on the multilingual collaboration system. 

For example, though the Japanese farmer who does not understand Korean wants to 

retrieve Korean Web site, he/she can't get the Korean retrieval term usually. As the 

Japanese term is exactly translated into Korean by using the basic terminology translation 

dictionary as far as the term is registered, he/she can obtain many information of Korean 

Web site by the Korean retrieval term translated. 
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Fig. 3. Conversion principle of the basic terminology translation dictionary. 

RESULTS AND DISCUSSION 

Translatiou of multilingual collaboration system screen 

Figure 4 shows the main screen of multilingual coll~boration system for farmers. 

Farmers dould observe fully the crops condition in the greenhouse by including IP camera 

images in the main screen. 

Two subs~stems were designed to translate terms and sentences on the main screen 

at the high accuracy. Firstly, the basic terms displayed 'on the screen were perfectly 

translated into the corresponding languag~ of each country by, the 'basic terminology 
translation dictiohary and translation engine.' Secondly, the dontehts of data files such as 

cultivation log and observation log were translated into th~ language of 'each country by 

using Web ASP translation services if necessary. Because the accuracy of translation 
depended on the kind of Web ASP trahslation servic~, mor~ than 20 services were investi-

gated. As a result of bench mark tests on text file, MS Excel file and MS Word file record-

ed crop condition respectively, the service of Mobico & Sysmeata Co. (Korea) showed the 

highest accuracy of translation among Japanese, Korean and English of all. By the 

method of translation, farmers could practice the exchange of mutual opinions and the 

joint work in real time for the crop condition in the greenhouse by their own native 
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languages. But it appeared the accuracy of translation by using Web ASP translation ser-

vice lowered gradually, as the translations between Japanese and Korean were repeated 

alternately. 
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Fig. 4. Main screen of the multilingual collaboration system of 

agricultural production for farmers of many countries. 

To use the basic terminology translation dictionary 

The basic terminology translation dictionary was able to add the terms through the 

Internet at any site. Figure 5 shows the screen of registration and translation result for 

basic terminology translation dictionary on the multilingual collaboration system. In the 

figure, the term of 'agriculture' was registered in the basic terminology translation dic-

tionary by editing mode screen, and 'biological control' was translated in three countries 

languages by the basic terminology translation dictionary. It is necessary for the trilingual 

users of Japanese, Korean and English to input the terms in order to translate exactly as 

well as possible. Though we afraid that the accuracy lowers, more than one bilingual user 

are available for registration of new terms in the basic terminology translation dictionary. 

The basic terminology translation dictionary is also used to translate the retrieval terms 

for the multilingual search engine system. 

To collaborate the agricultural production by language translation systern 

Farmers can observe crops condition in the greenhouse in real time on the multilin-

gual collaboration screen by IP camera at any site. However, it is difficult to observe 

always crops of greenhouse on the screen, and a special cultivation work is sometimes 

necessary in crop growih period. In order to share the cultivation activities, it is very 

important to make good use of multi media database of the cultivation work by using 

digital camera and video camera besides the IP camera. In the case of melon cultivation, 

farmers can confirm precisely the cultivation work such as sowing, transplanting, training, 

pollinating, fruit hanging, bagging and agricultural chemicals anytime by multi media 
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database. Figure 6 shows the photographs of the fruit hanging explained in Japanese, 

Korean and English respectively, on the multilingual collaboration system. 
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Fig. 5. The screen of registration and translation result for 

basic terminology translation dictionary on the 
multilingual collaboration system. 

,1i,~ 

OI" 
"~' J~~~~ ,~"'A'," ,F~, ~Jt,,, 

e ~ ~ ~ ;}.. <~?.s.sl" e~'+' ~ '~;}' '1~ ~~;_ i i~. ~ I~.  ~_e~dPef___'._i'l. '~ 

'? 

1';'$ ~"'(P ~; r.*~#'#:~4~ ~ ~.,-t ~ ~~･･･.~r~$ 

~g~2_1,, ',,1 !~_ ~,! ~ 

~l 

~L~:~~: 
~~iL~ ~.,~ ~~~S~~l~~1,*** ~il E:~~, ,~4( En Slt* s ~, 

~ 
~ It,',r+1 "'1b"'ittV 

.~r!'.:1~~~S!~~:~~~l~i~~~ 

" 'i 

!~~~ 

~!1*~~~ t,2･t~,e~;, 
~ 
~i ;*' $'*~$)~~l')~,~~} 

~l~ ~~S t~:;~St,~~l~~s:.ip~:~'~t~~~e~~~~l!~:e~,~~,,tte~!: C!~~!~~a~ta :r'l'~;R~1'j 

_~ ~~~ ~~S!= ~ ~lQ~~ ~'S---. . 
~ ~ 

~ 

~~ ~:~+* 

~,~_t E ~l"~-'O'.91:S 

~~~ :~~! l:D . _,~_' 

~~ ~I~J~-'{ t ' r2')]~+Q~ 

~! f -'~~1~f ~n$Lt ~~*~~~s~,,I 

Fig. 6. Sharing the photograph data of work of fruit hanging on 

the multilingual collaboration system of agricultural 

production for farmers of each country. 
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Figure 7 shows the screen of translation of cultivation log by using the Web ASP 

translation service of Mobico&Sysmeta. The cultivation log and obseryatiorL,log are 
updated on the Internet by farmers, and the files are translated according fo each country 

language by using the Web ASP translation service. Farmers could understand the culti-

vation log without a language barrier. 

Farmers can exchange the mutual opinions in real time by using the text chat of the 

Web ASP translation service as shown in Figure 8. The Korean farmer can write the com-

Fig. 7. The screen of translation of cultivation log by using the 

Web ASP translation service. ~ 

Fig. 8. Example of text chatting screen by using Web ASP 
translation service . 
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ment in Korean language, and the Japanese farmer can use Japanese language. It is nec-

essary to improve the translation accuracy of agricultural technical terms more, though 

the translation chat was able to practice by using the Web ASP translation service of 

Mobico & Sysmeta. 

CONCLUSIONS 
The basic terminology translation dictionary was developed by using several open 

source programs and free software to translate the basic ternvinology on the screen of 

multilingual collaboration system. It was composed of about 4200terms such as 

2700horticulture terms, 1300agricultural machinery terms, and 150file names in 

Japanese, Korean and ･English. By the registration and editing subsystem, other terms 
could be added easily to the dictionary through the Internet. It was obtained that the 

basic terminology translation dictionary was useful for the perfect translation of not only 

the terms on the collaboration screen but also the retrieval terms for multilingual search 

engine system. Farmers could practice the exchange of opimons and the joint works in 

their native languages on the multilingual collaboration system of agricultural production. 
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