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Abstract. Multilingual communication tools are needed to support intercultural 
collaboration. I describe a tool that supports multilingual communication and 
propose a model of the tool in which usability subjects are extracted using 
empirically evaluated rules.  

1   Introduction 

The opportunity for intercultural communication is increasing as the Internet becomes 
more popular. Language barriers are one of the biggest problems remaining for 
intercultural communication using the Internet. Users of the Internet are an 
increasingly diverse population, and the percentage of people using the most common 
language, English, has fallen to about 35% [1]. Many people are actively working to 
increase opportunities for intercultural collaboration. In multilingual groups in which 
members’ native languages differ, communication takes place in one language, 
requiring some members to communicate in a non-native language. Since members 
who must communicate in their non-native language frequently find communication 
difficult [2, 3], such collaboration tends to be ineffective [4, 5]. For these groups, 
machine translation is a promising tool because it would enable all members to read 
and write in their native language. Our project, the Language Grid Project [6], has 
been developing multilingual communication tools such as chat services and 
blackboards. The number of such communities and projects is expected to increase, 
and the number of multilingual communication tools that use machine translation is 
growing. However, the quality and usability of multilingual communication using 
machine translation is still quite problematic. This paper focuses on evaluating 
usability of tools that support multilingual communication. 

2   Multilingual Communication Tools in the Language Grid 
Project 

2.1   The Language Grid [6] 

Previously, we proposed the Language Grid, which treats existing language services 
as atomic components and enables users to create new language services by 
combining appropriate components. The word grid is defined as a system for 
coordinating distributed resources with each other and uses an open standard protocol 
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to create high quality services. The language grid has two main components: the 
horizontal and the vertical language grids. The horizontal language grid combines 
existing language services using Web service and workflow technologies, benefiting a 
wide range of users by providing standard language services for about 10 Asian 
languages and 20 other languages from around the world. The vertical language 
grid, on the other hand, layers community language services, such as medical parallel 
texts and pictogram dictionaries, to support intercultural activities.  

We have two goals for the Language Grid: one is for everyone to be able to create 
community-oriented services and register them with the Language Grid and the other 
is for everyone to be able to use language services on the Language Grid easily.  

2.2   Multilingual Communication Tools 

The Language Grid project is developing several translation tools for multilingual 
collaboration support using the language services registered on the Language Grid. 
Users input texts in native languages to these tools, and the tools output texts in other 
languages as desired by users. Together, these tools can carry out multilingual 
translation by coordinating the workflows of several language services. In 
multilingual translation, users use back translation to check whether the translation of 
the input text is correct or not. The Language Grid also provides a tool to create 
community-oriented dictionaries. Users can add unknown words to the dictionary to 
make translation more accurate. 

2.2.1   Multilingual Chat Tool – Langrid Chat [7] 
Langrid Chat is a tool that uses multilingual translation developed on the Language 
Grid. When a user inputs a sentence in his or her native language, back translation 
texts are returned in the target languages set by the user as the user chats. The user 
can then decide whether the translation is reasonable. 

2.2.2   Multilingual Sharing Blackboard –Langrid Blackboard 
Langrid Blackboard is a multilingual blackboard tool that enables users to 
communicate using various types of graphics, such as labels, arrows, and pictures. It 
provides the user with two windows: a sharing window and an input window. In the 
sharing window, the user can use comment, image, and grouping labels. The user can 
also create labels to freely input his or her ideas in the input window. Such labels are 
shared among the participants and displayed in the same position on each 
participant’s display. This tool enables users to converse in their native languages. 

2.2.3   Repair Support for Multilingual Back Translation 
The chat and blackboard tools provide a multilingual back translation function that 
can be used to check translation results in multiple languages. They also enable users 
to fix each translation individually. For example, a Korean back translation might be 
good while an English or Chinese one is not. It would be surprising if all the initial 
back translations from one input sentence were good given the homogeneity problem 
described above. As the number of target languages continues to increase, this will 
become even more of a problem. 



 Usability of Multilingual Communication Tools 93 

3   Usability Evaluation Process 

Groupware has been evaluated by researchers in the computer-supported cooperative 
work (CSCW) and groupware communities [8]. However, evaluation is still 
considered a difficult problem, and many researchers feel that the only way to get a 
true picture of a groupware system is to study it in an actual context with real users. 
Other studies have focused on the usability of multiple languages instant messaging 
[9]. This study focuses on translation quality by evaluating dialog with pre-defined 
subjects, casual dialog, and text translation. 

We want to build a model usability evaluation process for multilingual 
communication tools. First, the elements of a multilingual communication tool are (1) 
groupware, and (2) a machine translation system. Therefore, we have to conduct two 
usability tests. Our preliminary study focuses on the evaluation of the system’s 
communication usability. The second study focuses on translation quality using 
community words, that is, domain specific words. Multilingual communication tasks 
involve language translation processes. Both general usability and subject usability by 
way of a language translation process are described here. 

We propose a usability evaluation process for multilingual communication tools, 
which is shown in Figure 1. The left side of the figure shows the general usability 
evaluation process. After the development team completed the prototype, we 
evaluated its usability. There are two approaches to evaluating usability. One is 
heuristics testing, which is an analytic technique, and the other is usability testing, 
which involves experiments. The result is feedback to the development process. The 
goal is multilingual communication. Therefore, in addition to a general usability 
evaluation, multilingual evaluation is also required. The evaluation items specific to 
multilingual communication are shown on the right side of Figure 1.  
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Fig. 1. Usability evaluation process for multilingual communication tools 
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3.1   Multilingual Communication Usability Evaluation Process 

First, the user identifies a language pair. Then, the language service of Language Grid 
is checked to see whether it supports the language pair. If the pair is supported, 
translation accuracy is evaluated. An example of a translation accuracy evaluation of 
Japanese-German is shown below.  

1. Create test data in Japanese and German.  
2. Japanese test data is translated using Japanese -> English -> German. Similarly, 

German test data is translated using German -> English -> Japanese.  
3. Native speakers evaluate the German and Japanese, which were obtained from 

machine translation, from the viewpoints of accuracy and fluency in comparison 
with the original test data.  

When accuracy is judged by a language service that can understand semantic 
content, translation tuning using a community dictionary is evaluated. The optimal 
technique of a community word being replaced differs with kinds of machine 
translation. Therefore, it is necessary to identify the optimal cooperation technique 
and to provide it as a support language service. On the other hand, when accuracy is 
judged by a language service that cannot understand semantic contents in evaluation 
of language service, another interpretive language service is looked for. Again, the 
same semantic evaluation of a language pair is carried out. When there is no language 
service that can adequately evaluate the language pair, it is deemed to be unsupported. 
A support language is identified during the above-mentioned process. Moreover, 
while reporting the result to a development team. 

The test data suitable for a community is created, and machine translation is carried 
out for a language pair. For example, machine translation may involve three hops 
(Korean-English-German). Furthermore, when the back translation of the 
communication tool is taken into account, six hops are involved. It turns out that 
translation accuracy deteriorates as the number of hops increases.  

To deal with the synchronous and asynchronous characteristics of collaboration 
tools, the evaluation must be done in an Internet environment. Therefore, we prepared 
broadband and narrowband environments and clarified the relation between 
transmission speed and user satisfaction. 

3.2   Usability Evaluation Issues 

In this process, there are three usability evaluation issues. 

3.2.1   Creation of a Multilingual Test Set 
To evaluate the accuracy of multilingual translation, we need multilingual test sets. 
Test sets of a parallel corpus based on newspaper articles or similar material are 
currently available, but there are few language pairs. There is also a license problem. 
Researchers in the natural language processing area created several test sets to 
evaluate machine translations. However, they can only be used in a confined group. 
Moreover, communication on tools such as chatting tools is mainly done in a 
colloquial style. Furthermore, when we check cooperative machine translation 
systems with a community dictionary, we need a test set that includes domain words. 
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3.2.2   Evaluation of the Accuracy of a Translation System 
Currently, machine translation is used as a language translation process. For some 
language pairs, two or more machine translation engines are sometimes used in a 
cooperative way. Our evaluation of the machine translation system must take this 
cooperation into account. 

A subjective evaluation was conducted using the NIST (the National Institute of 
Standards and Technology) protocol1. Judges decide whether each translation of a 
sentence is adequate. Adequacy refers to the degree to which information present in 
the original is also communicated in the translation. Thus, for adequacy judgments, 
the reference translation serves as a proxy for the original source language text. 
Adequacy is judged on the following five-point scale: 

 
 How much of the meaning expressed in the gold-standard 

translation is also expressed in the target translation? 
5 All 
4 Most 
3 Much 
2 Little 
1 None 

3.2.3   Evaluation of Optimal Tuning of a Community Dictionary 
Recently, demand for higher quality machine translation systems has been increasing 
for a variety of reasons. Though carefully compiled community dictionaries are 
needed to do high quality translations, small machine translation dictionaries do not 
include vocabulary from various domains. The solution is community dictionaries that 
cover particular domains and that cooperate with existing machine translation 
systems. A system of evaluating the level of cooperation between the machine 
translation engine and the community dictionary is therefore necessary. 

4   Lessons Learned 

We tried to evaluate the communication tools developed by Language Grid Project in 
accordance with the proposing usability evaluation model. Two problems were 
revealed. 

4.1   The Usability Evaluator’s Problem 

To evaluate the possibility of using a particular language, we must create test data that 
include community-oriented words and then evaluate the data’s accuracy. For 
example, to determine whether the language pair of Japanese and Korean is 
supported, we need bilingual Japanese and Korean speakers. The evaluation is a two-
step process that focuses on accuracy and specialized community words. In the first 
step of the evaluation, ‘accuracy’, it is not necessary to be a community expert. 
                                                           
1 http://www.ldc.upenn.edu/Projects/TIDES/Translation/TransAssess02.pdf 
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However, in the second step it is important that the evaluator be able to understand 
the community words. Therefore, a community expert must do the evaluation. 

We would like to focus attention on the difference in the evaluation of community-
oriented words, rather than general words, when the evaluator is or is not a 
community expert. 

4.2   Selection of General and Community Dictionaries 

A community word often has two meanings: a community-oriented meaning and a 
general meaning. If we prioritize the community dictionary over the general 
dictionary, the system will select the community meaning. However, the user might 
actually want the general meaning. We found that a function is needed that can allow 
either the general meaning or the community-oriented meaning to be selected easily. 

5   Conclusion 

We proposed a process for evaluating the usability of multilingual communication 
tools. 

To support intercultural collaboration, we need multilingual communication tools 
that can be tested for usability. By adding translation accuracy testing to general 
usability testing, we successfully specify a translation path that causes translation 
errors. In the process of usability testing, we also evaluate community dictionaries to 
improve translation results.  

In this paper, we described a tool that supports multilingual communication and 
proposed a model of the tool in which usability subjects are extracted using 
empirically evaluated rules. 
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