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Abstract 
We have developed an Internet translation 
service, which we began to provide in 1997 
for English to Japanese translation and in 
1998 for Japanese to English. In this service, 
users send a translation request from a web 
page and receive by e-mail the result of the 
translation outputted by Toshiba’s machine 
translation system. As in other similar serv- 
ices, users can specify English-Japanese word 
pairs(dictionary data) when making a transla- 
tion request. What distinguishes our service 
from others is that our service system con- 
structs users’ own dictionaries on the server 
and helps them with this work by extracting 
words which the system expects to improve 
the system's translation quality if included in 
the dictionaries. With this function, users can 
efficiently add new word pairs so as to up- 
grade their own dictionaries when requesting 
re-translation. The dictionary data thus ob- 
tained from users can be utilized to improve 
the system dictionary on the server also. 

1     Introduction 
Through the spread of the Internet, currently a wide 

variety of services, most typically, homepage infor- 
mation retrieval, is available on the Web. Here, peo- 
ple can easily access foreign sites just like domestic 
sites and thus have many more opportunities to en- 
counter foreign languages, predominantly English. As 
such, the need of machine translation which helps us- 
ers understand Web sites written in other languages is 
rapidly increasing. 

In Japan, numerous software products which 
translate English documents on the Internet directly 
into Japanese have been developed and are being sold 
on the market. This translation software is now used 
by a great many users on their personal computers. At 
the same time, several Internet translation services, in 
which users send their documents to the translation 
server through the Internet and obtain the translation 
result from the server, are also available. Our transla- 
tion service named “MT Avenue,” which we will de- 
scribe in this paper, is one example of such machine 
translation services. 

In the meantime, in terms of translation quality, 
the current machine translation systems are still in 
their development stage; therefore, expansion of dic- 
tionary  knowledge,  including  that  of newly coined 

words, is indispensable to achieve higher accuracy. 
We have devised a method to collect and accumulate 
dictionary knowledge, which forms the core knowl- 
edge of the whole translation system, and began an 
Internet translation service for English to Japanese and 
Japanese to English translations. 

One of the innovative features of this service is 
that it stores user dictionaries on the server, which are 
a compilation of translation pairs obtained by users 
when they send a translation request to the server. 
Furthermore, the system reduces users' task by ex- 
tracting candidate words from users' text and present- 
ing them along with the translation result. By refer- 
ring to this word list, uses can add new translation 
pairs and request re-translation. 

This paper is organized as follows: Chapter 2 re- 
views the merits of translation service in general. 
Chapters 3 to 5 explain two important functions of our 
service system "MT Avenue", namely terms extraction 
and automatic field classification; Chapter 6 presents 
the result of our analysis on some 5,800 English-to- 
Japanese translation pairs we have collected from us- 
ers. 

2     Merits of translation service 

2.1 Translation software package vs. 
translation service 

In Japan, over twenty different translation software 
packages are being sold for English to Japanese and/or 
Japanese to English translation. Despite their popular- 
ity on the market, these packages have the following 
two shortcomings. First, not all the users have the 
ability to use a machine translation system with ease. 
As a rule, users need to install machine translation 
software on their PCs before use. The operation need- 
ed for installment may be simple for intermediate and 
advanced users, but difficult for beginners. 

Second, there are a number of requirements for en- 
suring high-quality translation. To begin with, the 
machine translation system each user has installed is 
not automatically upgraded. Users wishing to upgrade 
their system need to install a newly upgraded version 
on their PCs on their own for every release. Users 
also need to maintain their user dictionaries and store 
dictionary data on their PCs on an individual basis. 
Furthermore, the PCs for installing the system should 
have sufficiently high performance because translation 
involves complex processing. 
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In contrast, Internet translation service, which is 
based on a client-server type system, is free from all 
these problems. To begin with, it enables users to ea- 
sily access a translation server through the Internet 
using a web browser and send their translation request 
to the server from a web browser, to obtain the trans- 
lation result outputted by the server, via e-mail and 
other media. (Fig. 1) 

that here we assume users of Internet translation servi- 
ces have some knowledge of English and Japanese so 
that they know, if not perfectly, how the original text 
should be translated.) Therefore, if each user’s knowl- 
edge about terminology is passed on to the server, then 
it should be fairly easy for the server to automatically 
accumulate linguistic data covering broad fields. 

With this background, we have explored how to 
make the data flow between the server and each user 
smooth for higher efficiency and created an option to 
allow users to specify the translations of nouns and 
noun phrases when making a translation request. We 
implemented this function in an Internet translation 
service system named “MT Avenue.” 

3     Collection of dictionary data 
through Toshiba’s Internet trans- 
lation service 

In this section, we will describe the details of data 
collection. 

3.1 General outline of the service 
In this subsection, we will present the general out- 

line of the service, by referring to the Figure 2, which 
shows the configuration of our translation system. 

  

Figure 1: Internet translation service 

Furthermore, users are only required to have a web 
browser for accessing Internet homepages and an e- 
mail tool for getting replies from the server. Basi- 
cally, there are no other requirements. In other words, 
users do not need to install machine translation soft- 
ware on their own PCs. Moreover, they are freed from 
an onerous upgrading operation, since service provid- 
ers are to upgrade the translation system on the server 
every time a newer version is released. This means 
that many users can easily use the up-to-date transla- 
tion software at all times, which is perhaps the greatest 
benefit to users. Third, users' PCs may have relatively 
low performance, since translation processing is done 
on the server. 

2.2 Automatic collection of dictionary 
data 

Besides all these advantages outlined above, our 
translation service features a unique function to auto- 
matically collect dictionary data for the benefit of both 
users and service providers. Dictionary data is the 
most fundamental knowledge to offset the present 
quality of machine translation systems. On the Inter- 
net, new words and technical terms are coined every 
day while a massive amount of information is being 
exchanged. To handle these new terms, our dictionary 
data should be constantly updated. Whereas it is not 
easy for the server alone to collect such new terms, 
users trying to translate a certain text know which 
words should be included in their dictionary along 
with their  equivalents  in the  target language.   (Note 

Figure 2: System Composition of MT Avenue 

First, users access our homepage ([MT Avenue]) on 
the Internet and input the English or Japanese text they 
wish to translate. At the same time, they have an op- 
tion to specify the translations of nouns and noun 
phrases by typing in the translation pairs. They can 
also choose one technical term dictionary for better 
translation. Currently, six dictionaries are available for 
English-to-Japanese(information, Internet, electricity, 
chemistry, machinery, and politics and economy), and 
four for Japanese-to-English (information, chemistry, 
machinery, and politics and economy). 

Figure 3 shows the homepage for English to Japane- 
se translation. Note that on our actual homepage in- 
structions are given only in Japanese at this moment 
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Table 3: Translations by different users 

This kind of data is problematic if the specified 
translations belong to the same field because they can 
be regarded as contradictory knowledge. If we were 
to utilize this type of translation pairs in improving the 
system dictionary, we would have to check them man- 
ually to decide which translation should be given pri- 
ority over others. 

7     Conclusion 
We have started to provide our Internet machine 

translation service for both English to Japanese and 
Japanese to English, in which users can easily send a 
translation request from a web page through a CGI 
protocol. Any people can use our service if their per- 
sonal computer is connected to the Internet and has an 
e-mail tool; otherwise, there is no special software that 
needs to be installed. 

Our system has several advantages over other simi- 
lar systems. First, the translation pairs which users 
specify when making a translation request are accu- 
mulated in the server, so that they can semi- 
automatically construct their user dictionaries on the 
server. At the same time, the system providers can 
collect these accumulated data to use them as transla- 
tion knowledge. Second, the system automatically 
classify the translation pairs obtained from users by 
referring to the choice of technical term dictionaries 
users made when requesting translation. Third, the 
system helps users in compiling dictionary data by its 
extraction function, i.e., by providing a list of words 
which the system recommends to enter in user diction- 
aries. 

With these novel features, we have succeeded in 
automatically collecting as many as 5,860 translation 
pairs for English to Japanese and 1,728 for Japanese 
to English, which can be used to refine and update the 
system dictionary. The analysis of the data shows that 
it contained a great amount of new words in the Inter- 
net and information science fields, which could be 
added to our technical term dictionaries. 
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