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ABSTRACT

Mobile Internet era makes the position of tradiibinternet appliance replaced by mobile intern&hd with the
increase of users’ requirements for real-time amigtlligence to tourism services, tourism industshered in a new
challenge. This paper counts the mainstream mapfdication client related intelligence tourism gidtifies their
problems, analyses the main cause of the currert scoverage and poor functions of intelligence rismn
application client and proposes the applicationooftology theory in the research of intelligencerimm mobile
application client. Also, many advantages of orgglin solving these practical problems are sumneatiat has
significant value for the development of intelligetiourism in mobile internet.

Key words: Terms-Ontology; mobile internet; intelligence t@umi; mobile application; client

INTRODUCTION

Since 1978, the rapid development of the touristdustry around makes it become the pillar industoynpetitive
industry or leading industry in promoting econom@velopment [1]The Smarter Planetised by IBM makes the
concept of smart city to set off a boom in the saafl world. And as the extremely important contenthe Smart
City, the intelligent tourism rises along with But with the mobile Internet era, Traditional Intet travel service
can’t meet users' requirement about real-time, rdityeand convenience in current. Ontology is agduphical
concept, which examines the philosophical questioout the nature of existence. But in recent desagi@ology
has been widely used in the computer industry daykegd more and more important role in the aspeatfofmation
system, natural language processing and KnowledgeebSystems.

In the computer theories, ontology is one kind gtme intellectual theory. It also an importaoot for Knowledge
reusing, sharing and modeling and could help coerpub solve many problems of knowledge expression.

In this paper, many handheld clients about intelligtourism were analyzed in the application magd some
problems in it were found, and then the advantadg@stology in solving related problems were prazhg-inally,
conclusions and outlook on the future of applyimjotogy into the handheld client about intelligémtirism were
made.

1. LITERATURE REVIEW

1.1 THE BACKGROUND

As the sustained development of global economyystréal restructuring continues to accelerate. Thattertiary
industry led the national economic has become bhagleconomic trend and the speeded-up on the dawvelat of
tertiary industry is more compelling. As part afti@ry industry in China, the tourism industry llgewn to become
one of the most dynamic and promising emergingstriks.

2012 China Tourism Development Repsitbws that in 2011, China's tourist arrivals uR®4 billion people, an
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increase of 12%, and domestic tourism revenue &iBidn yuan(RMB), an increase of 21%. This makekina
become the financial market with highest poteraia largest number in the world. Mainland Chinaiesd a total
of 135 million international tourists. Internatidmabound tourists in size from twelfth place inQBjumped to third
in the world, becoming the third largest tourisstilgation country after France and United Statésné€se outbound
scale has reached 70.25 million passengers in 20it&rnational tourism outbound tourism consumption
expenditure totaling $ 72.6 billion, ranking thirdthe world. In the first three quarters of 20ft# domestic tourist
arrivals 2.25 billion passengers, an increase of%3and the domestic tourism revenue 1.7 trillioary(RMB), an
increase of 18.6%. The tourism revenue totaled BRIi8Bn yuan(RMB) over the country. Whereas thartog rate
and tourism spending per capita at this stage awerl than the international average. Consequeh#éytdurism
industry will have greater long-term developmenaa®w consumption pattern. The prosperity of Chidamestic
tourism industry has laid a stable groundwork faina’s tourism industry being a growth point in @&s economy.
As well as, the sustaining and stable growth ofn@kieconomy can provide a large amount of cafotatourism
infrastructure construction in favor of the devet@nt of China’s domestic tourism. With the continsiorapid and
stable development of China’s economy, income sidemnt rising steadily, leisure time of residerdr@asing step
by step, popular and diversifying demand for taarigroducts provide a favorable opportunity to tleeedlopment
of China’s domestic tourism industry. The sustagnand healthy development of China’s economy wélgfx on
driving the development of China’s domestic tourisaustry [2].

The rapid development of Android and iOS operatiygtem makes intelligent systems worldwide poptylari
Smart-phones' retail prices getting lower and lowhe operation is more simplistic. The Internetotation
following has been making mobile Internet become pinotagonist of the Internet age. 2012 is the fiesar to
popularize mobile Internet in China. Diffusion ratemobile subscriber is about 3 times desktoprh@e[3]. How
to spurt and exert force in the starting phaséefobile Internet has become a hot topic of ITugta.

1.2 CURRENT STATUSOF INTELLIGENCE TOURISM DEVELOPMENT
Along with people living standard enhancement anoing support from our country for the tourist gadourism
has become many people's first choice for leisndetherefore tourism is also favored by the majoestors.

Qunar, Ctrip and other Chinese online travel sites’ success&hina make the Internet-based tourism increaging|
mature. Whereas according to the latest reseamVided by China Tourism Academy, with the touringrket
matures, travelers’ have increasingly expanded thalf-awareness and their consumption attitudeschanging
gradually [4]. The observation d&@esearch on the demand trend of Chinese leisureltreustomerfrom China
Tourism Academy shows that Foreign Independent iSbFIT) Visit has entered an important stage lie t
development of explosive with significantly impravelegree of market popularity. Tourism authorig¢s/arious
levels, tour enterprises and tourism destinatitiesiare generally starting to focus on the FITkatand provide
more tourism products and services. Compared watthittonal mode of tourist groups, new dining stgén meet
consumer demand for personalized greater.

However, although most traditional online tourirgnsce providers have already realized the inelétakend of
mobile Internet in the future and the developmdnmmhobile Internet has been a great few years, sauin the field
of mobile Internet has not marched into flood e maturity in the mobile internet area as qui@dyit did in the
traditional internet, but has been tepid beingiedrout without a representative of the succesy.sto

1.3 RELATED RESEARCH
Application ontology is a hot issue in the currémiormation field. Many scholars have done a gréeal of
researches based on ontology in various aspects.

In the Journal of Software and Journal of Computerany related researches are delivered such agnif@am
knowledge representation [5], knowledge extracf@l the knowledge matching and retrieval [7] withtology
technology and so on. Besides, in the Journal obwdedge Management, information processing based on
ontology in the construction process of the knowkednanagement system is explored [8]. Moreovemdiuicing
ontology into the knowledge management system, Liangcai [9] realized the enterprise knowledge agament
through the semantic expansion, reasoning ancevatrifinally. All these researches show the impartale of
ontology in the realization of knowledge sharirgyse and matching.

2. ONTOLOGY AND INTELLIGENCE TOURISM

Tourism embraces dining, lodging, amusement, tgurppurchasing and traveling, six comprehensive strihl
elements. Normally, a lot of service facilities atwdirism resources will provide service for an uidiial travel
whereas tourism is a complex process influenced rastticted by human and environmental factorsoAtee
tourist information generally has a rich connotatiof space and time, so communications betweererdiit
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individuals becomes extremely important. These camigations include the sharing, interoperabilitg,. ¢lowever,
ontology just can provide a clear consensus foctt,emunication between different individuals [10].

2.1 THE CONCEPT OF INTELLIGENCE TOURISM

In 2008, Obama and U.S. business leader shielchdrtble after being elected U.S. presid&atmuel Palmisano
the CEO of IBM, proposed th®marter Planetoncept. The target of this concept is to makewbdd toward a
more intelligent direction. It involves the goveramts, enterprises, individuals, organizations, netand social
interaction. And the interaction will effectivelynprove performance, efficiency and productivity.eféfore, the
kernel of the “Smarter Planet” is aiming to imprabe clarity, efficiency, flexibility and the respse speed in the
interaction, transforming the interactions amonrg state, enterprises and individuals with the onngrgeneration
information technology and being characterized loyarthorough perception, more comprehensive intraiplity,
more in-depth intelligence.

Intelligence tourism is developed on the basisutfimg-edge technologies such as cloud computinglarernet of
things. It can sense tourism resources, informatlmout economy, activities and tourists and reléaese in time on
portable terminals that connect with internet obiteinternet, enabling the tourists to get theinfation, and to
arrange or adjust their working and traveling sctted Intelligence tourism provides superior serviggh its

intelligence and convenient use of all kinds ofrimm information.

2.2 THE CONCEPT OF ONTOLOGY

The earliest ontology definition in artificial inigence (Al for short) is Neches and the otherisey consider that
ontology defines the basic terminologies and thelationship of glossary which formed the thematieas and that
it defines rules combining these terminologies whitbse relationships to define the vocabulary esiten

Afterwards as more and more people conduct reseamnclontology, many researchers have also given many
different definitions. The most famous in them iglely recognized theory proposed by Gruber thablogl is a
specifically conceptual specification and it is dise describe the essence of thingsrstimproved it further to be
the formal specification of shared conceptual mod@ibk unified view of the concept of ontology agégent comes
from the in-depth exploration of the two previousncepts fromStuder namely the theory that ontology is the
formal specification of shared conceptual modeltodyy in science has no uniform concept and sjpecif
application, but from the view of connotation, di#nt researchers have a uniform understandingtofagy.

The concept of ontology has four implications:

1) The concept model: Refers to the abstract mofite relevant concept in the phenomenon as destin the
objective world;The concepts in it are defined irf€s<D, W, R>, whereD is an areayV is the set of states of affairs
in this area, an® is a collection of conceptual relations in domgiaced, W>.

2) The definition: Refers to clearly defining typefsused concept and constraints of the usagerafeq.
3) The formalization: Refers to that this ontolaiould be machine-readable or machine-traceable;
4) The sharing: Refers to that the knowledge deedrin ontology is not individual but collectivernmunal.

2.30ONTOLOGY CLASSIFICATION AND REPRESENTATION

Ontology can be classified into Domain Ontologyn€mdc Ontology, Application Ontology and Represéotal
Ontology [11]. Domain Ontology contains the knowgedover some professional fields (such as eleatsoni
machinery, medicine, etc.); Generic Ontology, asniame implies, covering most areas, is called @ology
[12]; Application Ontology covers all the knowledged methods needed in the modeling of certain afea
expertise. Representational Ontology is not limiied certain professional field and it provides #ntity used to
describe things, such as Framework Ontology, deirthe concept about framework and groove [13]kTas
Ontology and Method Ontology are essentially depibe view in domain knowledge from the point odwiof
problem solving and inference. They can help twesal lot of interaction problems, namely domainwkisalge is
not represented in the form unconnected with itegua/ay. Task Ontology and Method Ontology expljcdenote
the interactions between domain knowledge and protdolving methods by “assumption”, acting as “ailred
among systematic layers. Thus, those key problentbat knowledge base system is reused in compdraesed
development could be solved.

Ontology is the structural representation for cggeand relations in knowledge base. And it is egawic and
practical collection of information that confornusthe reality.
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Ontology representation makes people to considebl@ms from different angles. If it is possible tthvee can
connect and unify information from different fiely reusability, it will effectively promote the mlof knowledge
base in the application domain.

24THE CHARACTERISTICSOF ONTOLOGY

Ontology is a new conception, demonstrating itsesiop characteristics in the field of Philosophyatiial
Language Processing, Knowledge Representation agdigition, Process Management and other fieldiffarent
ways. This is an important guarantee to obtainesyatic and sustainabldomain concepts. Ontology has the
following advantages:

1) The Common vocabularies in describing the tavgmid; 2) Providing appropriate date structure describing
and exchanging information; 3) Representing undggland abstract knowledge in human society; 4rpreting
and converting metadata to ensure semantic intebpe among metadata; 5) Helping to make the retede
hypothesis and underlying precondition solving gineblems and a more conceptualized reaction ofnagtue
target object; 6) It is helpful to describe phenaog theories, target object and others for progjdhe support of
systematic knowledge; 7) Providing modules withirtheeded concepts and relations for the model.

3.ONTOLOGY-BASED INTELLIGENCE TOURISM MOBILE CLIENT

3.1 STATUSANALYSIS

Real-time, portable nature and positioning is Bigkfeatures that mobile internet distinguishesrfrtyaditional
internet. On the one hand, users need to get m@leméormation rapidly at any time and make constiomp
decisions quickly, on the other hand, as portattielligent terminal becomes increasingly populaaig the change
of user's habit and operation mode influence tigiral industry chain greatly.

Tourism is the earliest area which concreted witiernet in the traditional industry in China, wreseraditional
online tourism tends to saturation in the increglgicompetitive word. The wave of mobile Internusk on this
momentum [14] which is just meet people’s highandads for more efficient and convenient servicéoaming.

Assortment of application software in the applicatimarket fully demonstrates the explosive devekepmof
mobile Internet. Tourism and transportation sofevaccupies a substantial part in it. The authoryars 17
mainstream mobile tourism applications in domeatid 21 mainstream mobile tourism applications abadb in
detail. The rules to select these mobile tourispliegtions are followed as follows.

1) Only those mobile tourism applications which yde more than one service element in six servieements
were selected.

2) Only the most representative one in the mobileism applications from the same enterprise welected.

3) This analysis was conducted by separating domestbile tourism applications from foreign mobtleurism
applications.

The analysis charts and results are as below.
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Fig. 1: Elements cover age of intelligence tourism mobile application in domestic
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In the Fig. 1,Elements Coverage Ratefers to the percentage of tourism applicatidre has certain service
elements against all the mainstream mobile toudpplications in domestic. Elements Reservation Gge Rate
refers to tourism applications that have resermatervice of certain elements against tourism apfins that
provides the same service in domestic. Reservdlements Coverage refers to tourism APP that hservation
service of certain elements against all the magastr mobile tourism applications in domestic.

O Complete Coverage

BFive Elements
m Four Element s
B Three Elements

B Two or B ow Elements
Fig. 2: Theamount of cover age elements analysis of intelligence tourism mobile application in domestic

In the Fig. 2, Complete Coverage refers to thegreage of software that covers all the six touridements. Five
Elements refers to the percentage of softwaredbatrs five of the six tourism elements. Four Eletegefers to
the percentage of software that covers four ofsikg¢ourism elements. Three Elements refers toptreentage of
software that covers three of the six tourism elemeTrwo or Below Elements refers to the percent#gaoftware
that covers two or one of the six tourism elements.
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Fig. 3: Elements cover age of intelligence tourism mobile applications at abroad

In the Fig.3, Elements Coverage Rate refers topdmeentage of tourism applications that has cerseivice
elements against all the mainstream mobile toua@plications at abroad. Elements Reservation CgeeRate
refers to tourism applications that have reserwmatervice of certain elements against tourism apftins that
provides the same service at abroad. Reservatiemdilts Coverage refers to tourism applications et

262



Zhou Fa-Guo et al J. Chem. Pharm. Res,, 2014, 6(5):258-265

reservation service of certain elements againshalmainstream mobile tourism applications at atiro
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Fig.4: The amount of coverage elements analysis of intelligence tourism mobile applications at abroad

In the Fig. 4, Complete Coverage refers to the greege of software at abroad that covers all tRetairism
elements. Five Elements refers to the percentagefofare at abroad that covers five of the sixisyn elements.
Four Elements refers to the percentage of softwhrmbroad that covers four of the six tourism elmeThree
Elements refers to the percentage of software raiaahthat covers three of the six tourism eleméeni® or Below
Elements refers to the percentage of softwareratalthat covers two or one of the six tourism eets.

By analyzing Fig.1 and Fig.3, we can find thathe imobile tourism applications in domestic, Eleradbbverage
Rate of the services about lodging, touring andefiag is lager, whereas Elements Coverage Rasermvices about
dining, amusement and purchasing are just the sevef the former, and the lowest proportion onehis
entertaining service. In the mobile tourism appiares at abroad, Elements Coverage Rate of lodgimbtraveling
is larger and dining medium. Whereas touring, pasaiig and amusement services are low. Elements&@py&Rate
of services about purchasing is the lowest one. Higher the Element Coverage, the higher theirrvasien
elements coverage and elements reservation coveBatfe reservation elements coverage and elemsatvation
coverage of shopping service are zero. The elerasatvation coverage of food service is low too.

From Fig. 2 and Fig. 4, we can conclude that fingi statistics with largest proportion in domestie Complete
Coverage and Two or Below Elements. At abroad, tireyThree Elements and Two or Below. The lowestisn
Complete Coverage. The following is Five Elements.

Contrasting the above two conclusions, we can kaeadthough Complete Coverage in domestic is owt the
proportion of the six elements is very variable dfagain, since there are only lodging, touring &rageling with
large Element Reservation Coverage and Reserviiement, and generally speaking, the service caboo&ed
predominated, the accuracy of this Complete Coweragist be not high. Therefore, firstly, there itldi
comprehensive mobile tourism application with ke six elements, and a considerable part ofceeproviders
offer single service or simple services in theedaments. A range of integrated industry chain witting, lodging,
amusement, touring, purchasing and traveling simprehensive industrial elements has not been formbdse
links between the various elements of the mobilgison applications are almost zero and most semwiogiders
has not considered the relationship between keysvbain the various elements in the semantic leSetondly,
many service providers are not able to combine ghislements dining, lodging, amusement, tourpchasing
and traveling organically. It has not formed thiatien net between the six elements that the nigjafi mobile
applications cannot make the personalized userrexpe come true. Many users need to seek thennafiion
manually and switch between varieties of tourisrpliaptions frequently when they want to find a ahble tourism
product. Thirdly, whether in domestic or at abrot@re is few mobile tourism applications providipgrsonalized
recommendation for various users.
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Across most of famous traditional online tourirggvéce agents lik&Qunar, Ctrip, TongchengMangq Elong and
others, their pocket tourism clients are very mtieh same, and majority of them copy their origitratitional
patterns in the Internet to the mobile Internetwideer, the traditional pattern of Internet markgttannot fully
meet travelers’ demands for real-time and abrugtn&his is the principal reason that mobile appidca for
intelligence tourism has not developed stridingftbyvi

Since tourism is a process of moving, in this pss¢six elements dining, lodging, amusement, tgugurchasing
and traveling are all irreplaceable and their catinas are inextricable. Travelers have made riabsd practical
requirements to pocket application for their hitgmslards with real-time, effectiveness and converge

1) Covering food, lodging, entertainment, travebtoping and transportation six elements in itsrelyti 2)
Achieving direct or indirect pair wise correlatiamong six elements; 3) Achieving relations of betw&eywords
from the six elements in semantic level; 4) Achigvpersonalized recommendation for various users.

3.2THE ADVANTAGE OF ONTOLOGY APPLICATION
To achieve that four demands mentioned in 2.1 ntbdeling method based on ontology shows more adyast
than other traditional methods [15].

Ontology provides semantic route chart for theti@abetween single field and multi-field, whichrees azimuth
and reference tool: Correlating the concept totéen and providing the definition; using the cortcepthe context
of ontology to make it precise; linking the concépterm or icon [16]. By comparison with objectemted mode,
the description to the declaration from ontologhesna is more definitive and clearly. In contrasthwdatabase,
ontology can offer distinct and formal semanticoimfiation and descript the relationship among thecept of a
field, properties of the concept and its concemtunally, thus it can be shared and reused (ththasimportant
features) conveniently. Ontology development isolpgiag a distributed process. Its knowledge exposs& more
natural. It contains more abundant amount of inftrom. Therefore, ontology could describe more demmodule
in more expressive language. By comparison withdgted definition[17] the language defining ontology has more
abundant syntax and semantics than ordinary daatmeshod; The information described by ontologyludes
demi-structured natural language texts rather tfadular information; Ontology is mainly used inamation
sharing and exchange, therefore it is terminolagysharing and consensus; Ontology provides doth&ory, not
structure of data container.

Due to the integrity, clarity and consistency oftalogy, tourism ontology must conclude key conceptsl
relationship between concepts in the field of temricompletely. There is no redundancy and ambidagtyveen
concept and the relationship between conceptseofdtirism ontology is able to support the infereimceemantic
logic.

Therefore, introducing ontology, the mobile tourigpplication system can cover these six tourish a&asily, and
the accordance in semantic level of relations betweywords from various areas can be achievedn\Wéarching
for touring related contents, the quality of theulés also will be greatly improved. In additionhéelps to extract the
common recognition vocabulary to form a recognizmmhcept by introducing ontology to the personalized
recommendation mode of mobile tourism applicatigstesm. Furthermore, these concepts and their saekatian be
externalized formally. It takes into account thiatienship between words sufficiently. Thus, thetsyn will not
merely make keywords matching while offering thetomers information, which improves the informateprality.

CONCLUSION

At present, the mobile applications for intelligertourism are still in their infancy. Tourism indysapplications

based on mobile internet are not mature enough, taadmobile applications which cover dining, lodgin
amusement, touring, purchasing and traveling, tledseelements and interconnects with each othernmasyet

appeared on the market, neither the applicatioh véal-time inquiries and bookings or personalipeghing in

these six element. Intelligence tourism mobile eyapion is developing on the way and there is mé&rdous space
for mobile tourism services. Comprehensive serviegge-traveling, mid-traveling and post-travelingve become
an irresistible trend. Through the establishmenbmiblogy architecture platform, ontology is integd into the

tourism industry. It makes an organic combinatibdining, lodging, amusement, touring, purchasing &aveling,

the six elements that are closely linked to touramd infiltrate it into every aspect of tourismdaproduces an
effective, intelligent and efficient tourism infoation system, transforms the universal “Dishes-ongdé service to

the individualized “personal”, “heartfelt” and “stard type” services. It becomes another revolution.
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