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ABSTRACT

AS the living standards being elevated and the concept of demanding for better living qualities
being planted in most of the people, leisure and entertainment have been considered more important in
daily lives. Among the leisure activities, the independent travel is embraced the most. However, traveling
abroad does not synchronize in the same growth trend as travelling domestically in Taiwan. It is believed
that language capabilities hinder most travelers from travelling abroad. Although travelers may resolve
the difficulties with recourse to tools, such as electronic translators and electronic dictionary, the tools
that are popular and adopted by most people provide, in fact, very limited help to backpackers.

This research aims at building the ontology of the knowledge base of a language assistant system
by applying terminology theory. This research first analyzes the contexts that most backpackers may
encounter. The terminology theory is then adopted to categorize the contexts. Furthermore, this research
constructs the ontology tree for the contexts. The conversations that may occur in all contexts are
generated and placed in the ontology tree according to the rules of the ontology tree structure. A
language assistant system in Chinese-English is developed to demonstrate how the backpackers would
benefit from the system and how they are able to locate the proper dialogue from the knowledge database
for a certain circumstance or a specific context.
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INTRODUCTION

AS the living standards being elevated and the concept of demanding for better living qualities
being planted in most of the people, leisure and entertainment have been considered more important in
daily lives. According to the 2009 investigation report of the traveling status of Taiwan, about 93.4%
people traveled at least once on the island, and the number was about 88% in 2006 [Taiwan marketing
research, 2009]. Among them, about 89% people planned the trip on their own. In the report, it also
indicated that only 17.5% people traveled abroad at least once and Mainland China, Japan and Hong
Kong were the most visited countries. Compare to traveling domestically, the ratio it quite low. The
reasons may include the economic factors, time factors, and other personal reasons. The amount of time
and costs that travelers spend on the collection of travel information may deter travelers from trying again
[Chiou et. al, 2001]. In fact, previous researches did not give a specific and overall conclusions or
suggestions of the reasons why people seldom adopt independent travels.

In Taiwan, previous researches regarding independent travels focused on information behaviors [Su,
2001, Lee, 2003], information collections [Li, 2004], the willingness of being an independent travelers
[Hsu, 2008, Li, 2005], the characteristics of backpackers [Tseng, 1999]. The findings of Yang’s [2004]



research did indicate that language capabilities were one of the major considerations that people were
willing to go abroad on their own. The lack of confidence on language capabilities may explain why the
ratio of traveling abroad was lower than traveling domestically in Taiwan.

Travelers would, therefore, ask for any tools in hand to resolve language difficulties. In fact, there
are all kinds of products on the market or on the internet that provide instant translations in multiple
languages. However, shortcomings are often found in such tools. For example, the system may function
solely as a dictionary, or the grammar of the translation may be right but the meaning is totally difficult to
understand, or the translation does not fit the context, etc. Moreover, most of the systems provide only the
translations for the sentences that users enter, the users may not understand the response of the other side
afterwards and the conversations would not go on either. In other words, current language tools that we
find on the market or on the internet provide insufficient help to the backpacker on their journeys.

This research aims to develop a language assistant system for backpackers. The system will not be
considered as a translation tool. Rather, a knowledge base which collects all possible dialogues that
backpackers often encounter. The knowledge base is built based on ontology and terminology theory.
This research first analyzes the contexts that most backpackers may encounter. The terminology theory is
then adopted to categorize the contexts. Furthermore, this research constructs the ontology tree for the
contexts. The conversations that may occur in all contexts are generated and placed in the ontology tree
according to the rules of the ontology tree structure. A language assistant system in Chinese-English is
developed to demonstrate how the backpackers would benefit from the system and how they are able to
locate the proper dialogue from the knowledge database for a certain circumstance or a specific context.

This paper is organized as follows. In the literatures survey, this paper first compares current
language assistant systems that most people familiar on the internet. Then the terminology and ontology
theories are introduced. The third section describes the methodologies of this research. Section four
demonstrates the system developed by this research and section five gives the conclusion.

LITERATURE SURVEY

This section first reviews language assistant systems that are currently adopted by most travelers.
The terminology and ontology theories are then introduced to explain why and how the theories are
applied to this research.

Language Tools for Backpackers

Figure 1 shows an example of using WordNet. WordNet is a large lexical database of English. In
addition to take WordNet as an ordinary dictionary, users are able to navigate with the browser and search
for meaningfully related words and concepts. Figure 2 is the example of using the Bilingual Ontological
Wordnet (BOW) developed by the Academia Sinica of Taiwan. BOW was developed based on ontology
theory and also owns a large database of Chinese-English. The system provides similar functions as of
WordNet.

For backpackers who do not speak fluent English or knows just little English, they have to first
figure a proper word to look at in the tool and then try to compose a complete sentence by themselves so
that the travelers can express themselves clearly. The kinds of systems are therefore considered not
suitable for backpackers to resolve their language difficulties.

Previous research indicated that the accurate rates of most of the translation systems were about
57% [Lu et. al, 2002]. Google translation is one of the most welcome online systems in Taiwan. Figure 3
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shows that when enter “I need a taxi to the station” in Chinese, the system returns “For me, please call a
car to the station”, which is obviously not correct. Moreover, a system that will ask a person to enter a
appropriate sentence in order to get correct translation while he or she is already nervous about speaking
in foreign language does not provide much help. On the contrary, a system may resolve not only the
language difficulties and at the same time elevate the motivation of learning a new language if the system
functions not as a translation system but a collection of terms for different events. The events are
categorized according to the contexts so that backpackers can choose proper statement.

Terminology Theory

Wister (1898-1977) is the pioneer of terminological theory. He devoted his life to promote theory
of terminology to eliminate ambiguity for better communication, to help users benefiting from
standardization, and to establish terminology as a discipline [Cabre, 2003]. Although the terminological
theory is still in its infancy, its importance has never been neglected.
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Figure 3: A sample page of Google Translation

Terminology has constantly been mistaken as terms in the past. Bessé et al. [1997] defined terms as
“a lexical unit consisting of one or more than one word which represent a concept inside a domain” and
terminology as “the vocabulary of a domain or a subject field, i.e. a set of terms in a domain or a subject
field”. Clearly, terminology is by no means equivalent to terms or words. In fact, in average, about 80
percent of the terminologies in scientific domains are made up of complex terms [Kageura, 2008].
Nevertheless, terminologies are connected to each other through shared terms [Kageura, 2008].



Myking [2001] proposed that to integrate terminology with linguistics is quite important especially
the bound between onomasiology and conceptology. In the literatures, most researchers seem to share the
same opinions. As pointed out in Kageura’s [1995] study, he noted that almost all terminology studies
started with concepts and took an onomasiological approach. The findings suggest that besides domain,
the concept delivered within terminology should be taken into consideration while building the
terminology database.
Terminological unit is another issue that has been discussed in terminological theory. From the
above definitions, we notice that terminology is related to knowledge, language and communication.
Therefore, a terminological unit actually covers a cognitive component, a linguistic component and a
socio-communicative component [Cabre, 2003]. However, this definition does not make terminology
distinguished from language unit, Cabre [2003] then specified terminological unit in more detail with
respect to the three perspectives:
® They are context oriented; occupy a precise place in a conceptual structure and the meaning is
determined by their place in this structure.

® They can have lexical and syntactic structure and belong to one of the broad semantic categories which
are characterized by entities, events, properties or relations.

® They are acquired through a learning process and hence are handled by specialists in their field.

Finally, terminology is considered a set of needs, a set of practices to resolve these needs, and a
unified field of knowledge [Cabre, 2003].

Ontology

Traditionally, “ontology” is about philosophical study of the nature of being or existence
[Wikipeida]. It was then borrowed to Al to illustrate the relationships of the set of concepts and terms.
Guarino [1995] defined ontology as an explicit specification of a conceptualization. It allows us to
describe resources formally.

Ontology can be classified into terminological ontology, information ontology and knowledge
ontology. In recent years, ontology has been widely adopted in the areas such education [Abel et. al,
2004], e-learning [Sampson et. al, 2002], knowledge management [Maedche et. al, 2003, Davies et. al,
2003] or even managerial fields [Storey, 1992].

Ontology can be expressed in the form of taxonomic tree; however, the kernel is much complicate.
The representational primitives of ontology often include the information about the meaning and
constraints on the logically consistent application [Grubr, 2008]. Swartout et. al [1997] and Handler
[2001]considered ontology as a hierarchical structure of glossaries. It is useful in the description of terms
of a specific domain including the words, the semantics, simple logics of the terms, and the most
important, the relationships among terms. Therefore, building a learning or knowledge system with
ontology will enhance sharing and reuse knowledge; the advance and the improvement of the knowledge
of a certain domain will be verified as well.

In the review of terminological theory, literatures indicated that terminologies are connected to each
other through shared terms. Therefore, an ontology-based terminological database would be more
appropriate in the development of a terminology system.



METHODOLOGIES

In the first phase, this research reviewed secondary data including literatures, online resources,
travel related books etc. to collect all possible contexts that backpackers may encounter during their
journeys. In addition, the interviews to travelers who have had years of experiences on independent
travels were conducted by this research. The experts were introduced by travel agencies, travel related
magazines or were recommended by many internet users due to the outstanding travel blogs of the experts.
The experts were invited to review as well as to modify the contexts this research summarized and to
provide all possible “terminologies” (i.e. all possible conversations under each context).

This research then categorized the data collected according to terminology theory. The terminology
theory suggests that each terminology contains five components:
® Class: refers to the first layer of the category.
® Domain: refers to the specific knowledge of a class.
® Context: refers to all the activities in the domain.
® Concept: refers to the idea that the terminology wants to express.
® Description: refers to the explanation of the terminology including the knowledge, the language and

communication.
In the literatures survey, this research notices that most language assistant systems classify the
words or the terms in four different ways:
® Dictionary style. The terms are organized alphabetically. The meanings of the terms are explained and
some examples are given.

® According to the object. The class represents entities and is named with a noun such transportations,
places, equipments and items.

® According to the event. The class represents events and is named with a verb such as booking, tour,
ride, etc.

® According to the subject. The class represents a certain subject and is named with a noun such as
business, entertainment, airport, dining, etc.

This research adopts the concept of event-driven as the basis to categorize the class, the domain as
well as the contexts of the research. The reasons are because that the description of even-driven is easier
and clearer. Furthermore, event-driven is easier for users to understand and the users are able to choose
the right context within a second. The ontology is applied in this research to establish the relationships of
class, domain, context, concept, description and responses.

The ontology tree was built according to the result of the categorization. Protégé was adopted in
this research to accomplish the task. Protégé is a freeware developed by SMI-Stanford Medical
Informatics. The graphical interface of Protégé simplified the establishment, the retrieval, as well as the
maintenance of the ontology and knowledge base. Figure 4 shows the basic ontology of this research. In
figure 4, insl and ins2 are the instances of context, g1 and gl are the instances of concepts in a certain
context. R1 and r2 are the responses for g1. In the real situation, an answer or a response may apply to
more than one question or case. For example, the response “the seats have been sold out” may refer to
booking a theater ticket or buying train tickets. Hence, the relationships between r and q are not father-son
relations. Rather, this research considers them as association relationships.
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Figure 4: The ontology tree of this research

SYSTEM DEMONSTRATION

This research has compiled more than 200 terminologies that backpackers usually encounter during
their journeys. According to the definition of the five components of terminology described in the
previous section, i.e. class, domain, context, concept and description, respectively. The class of this
research is independent travel. The terminologies are categorized into six domains including tourism,
entry and leaving the country, social activities, shopping, accommodation and emergency context,
respectively. The system provide English-Chinese version and can be connected thru any mobile device.
The design of the system focuses on practical utilization since most of the mobile devices are light and
with small screen. Once the users connect to the system, the six contexts will be presented on the first
page in the tree-structure. Figure 5 shows the home page of the system.

User may expand any node of the tree to find relative contexts. Figure 6 gives the example of the
expansion of tourism. There are eight contexts under tourism including the matters regarding map, route,
attractive point, shopping, transportation, special performances, fares and photos, etc. Once the user
chooses a certain context, all possible terminologies are listed on the right of the screen. User reads the
Chinese and picks one that he/she wants to express (as shown in figure 7). The system will demonstrate
the English accordingly. There may be more than one English statement for users to choose. In addition,
the system will mark the key word of the statement so that the users may use only the key word if he
cannot read the complete sentence. Notice that in figure 7, a speaker is given to the left of the statement.
Once the users click on the icon, the system will read back the statement to the user.

Furthermore, figure 8 demonstrates that once the users click on the English statement, such as the
example of “Can I have a city map” in figure 7, the system will show possible responses that the
backpackers may hear from the other side. In the example of “Can I have a city map”, figure 8 shows two
possible answers. Each answer has its Chinese version on the left cell as well.



Figure 5: The home page of the system

Figure 6: The contexts of tourism



Figure7: The terminologies for a context

Figure 8: The example of responses to “Can I have a city map”



CONLUSIONS

This research applies terminology and ontology theory to establish the context-based language
structure for independent travel. An English-Chinese system was developed to demonstrate the effect of
the approach this research adopted. The test of the system proved that backpackers could use the system
online thru their cell phone or PDA whenever they encountered language difficulties. The system gives
proper and correct statements for backpackers to employ. The system also provides the possible answers
the backpackers might hear and give them the opportunities to continue the conversations.
In summary, this research contributes the following:
® This research utilizes the concept of terminology theory in language areas. On one hand, it extends the
usage of terminology theory. On the other hand, it expands the flexibility of the system of the research.

® Unlike other translation systems, this research builds a knowledge base for the system. The knowledge
base collects all the terminologies that most backpackers will exercise during their journeys. The
terminologies are categorized into context and concept accordingly. Moreover, the knowledge base
collects corresponding responses for each terminology. The relationships between terminologies and
the responses and the links among terminologies are established as well.

As for the benefits the system provides, it is believed that the system developed by this research
assures the backpackers:
® An easy way to locate the correct statement to express themselves.
® A knowledge base that collects most of the possible statements that backpackers will need on their

journeys.
® A knowledge base that also collects different feedbacks to each statement in the knowledge base.
® A system that can be connected with any mobile device.

For the purpose of continuous study of this research, the ontology tree established by this research
has reserved the possibility to expand. Further works will establish the relationships among the
terminologies from different angles. For example, backpackers will find proper statement not only from
context to the concept; the system will analyze the simple sentence and bring all statements that may fit
the context. Hopefully, the system that is designed based on the terminology and ontology theory will
amend the shortcomings as well as to fill up the insufficiencies that current systems have been denounced.
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