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Abstract: As information is the life-blood of the travel industry, effective use of technology is fundamental to
the tourism sector as we have approached the 2lst century. The internet has provided a new economic
environment in which to conduct business. E-commerce is a growing sector and many tourism businesses are
mvolved in developing their mternet services including traditional travel agents, tour operators, national tourist
offices, airlines, hotels and other accommodation providers and car hire firms. But in South Asian region, mostly
the rural areas are devoid of these modern facilities. Some of these promising tourist spots can appear to be
evenmore attractive to the tourists if we can ensure e-tourism facilities in those areas. This study demonstrates
a framework to support the e-tourism facilities in the rural and remote area through wireless ad hoc network. In
this approach, every villages as well as rural areas will be connected to the mobile access point. Tourists with
wireless nodes like mobiles, PDAs, laptops will be actually the part of the ad hoc network when they will visit
those areas and get access to the e-tourism facilities.
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INTRODUCTION

Tourism as the world’s largest business is a complex
system of integrated parts. Technology not only
facilitates this integration, but also attracts people to
travel. Tourism is undeniably a powerful tool for
development and developing fraternity. Researchers are
now working to invent newer technologies that can be
mtegrated with tourism so that people become more
attracted to tourism especially in the tourism in the rural
area where modem facilities are not available.

Recently mobile computing has enjoved a
tremendous improvement and enhancement. One of the
Most Important of These Fields Concerns Mobile Ad Hoe
Networks (MANETS), where the participating nodes do
not rely on any existing networl infrastructure. A mobile
ad hoc network 1s a collection of wireless nodes that can
be rapidly deployed as a multi-hop packet radio networlk
without the aid of any existing network infrastructure or
centralized admimstration (Corson and Ephremides, 1589).
Wireless Ad hoc network is an ideal solution in the
situation where networking applications are badly needed
even in absence of Internet connection. This emerging
technology could effectively be used for providing
e-tourism facilities to the tourist in the rural tourist spots.

This study presents a detailed framework for
providing e-tourism facilities in the remote and rural
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tourist spots by using the existing handheld devices
{(mobile, PDA’s, Laptops) carried by the tourists. This will
also be helpful for connecting the hard-to-reach rural
areas and the government more efficiently. The proposed
framework ensures providing effective tourism facilities
where establishing fixed infrastructure is quite expensive.
Tt can also provide frequently accessed services such as
weather forecasts, avalanche conditions, snow reports
etc. to the tourists. This study also addresses the
practical or operational challenges that could hinder the
implementation of such a framework in the rural areas of
the developing countries.

RELATED WORKS

Researchers are now working to invent newer
technologies that can be integrated with tourism so that
people become more attracted to tourism. They foresee a
lot of activities in the tourist sector and believe mobile
phones and PDA's (Personal Digital Assistants) will be
key tools to reach tourists and trying to develop some
concrete application. Some important technologies have
already been developed to make the tour-period more
comfortable and relaxing.

The RTT is a Remote Tourist Tracking software tool
that allows tracking, monitoring and exploring different
harsh regions (http://Awww.aui.ma/etech/english/geogsm.
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htm). The groups of towists” veldcles will be eqipped
with aG P recedver and a G330 modem that will allow the
tracking systemn in the remote application server to track
the towrists and their velicles RTT can be used for
contacting the towist for guidance purposes or to alert
him of aty danger or in case he is taking a wrong
itirer ary, this should be achi eved by SLIS.

Wlap View PDA is an ML Web ServicesBased Map
Viewing System for PDAs (Wtpeffenew aud mafetech
engdishigeogsm btm). This can also provide towrists with
severd firictionaliti es like mutomatically loading maps and
matipd ating them, regardless of user’s location, viewing
the user’s locati oy, searching for a facility or alandmark
obtairing real-time information abowt a facility o a
landmark.

The objective of the Geo-G3R todl is to provide
proximity inform dtion services to G0 users using 3ME
messages and withmat aty specific localization device
Chttp:fferarer, aui m aletechlenglishifimapviewPD A hir).
Typica queries thatthe Geo-G3M canhandle are: whatis
the nearest Café, what is the phone manbers of the hotels
that are in proximity, what is the address of the nearest
medical center, how far is the Police Station In order to
get specific proximity information G330 users send an
SIS to the operator nardng the GeoGSM system.
Inform ation about the 3MS andthe customer' s locationis
caphared and displayed on a map-based graplica
irterface to the operator. The customer then describes the
goods or services he islooking for.

BACEGROUND OF WIRELESS NETWORK

&d hoe netwotks are the key to the evolution of
wireless nebraks (Rabbi and Arefin 2006). Ad hoc
fietwotks are typically composed of equal nodes that
comuticate owver wireless links without any central
cotutrol. Although military tactical commurdcation is still
cotsidered the prithary applicaticn for ad hoe netwotlos,
cotn et cial interest it this type of netwotks contirnes to
grow. Applications such as rescus missions in times of
fiabwal disasters, law enforcement operations, cominercial
atl ecucational use and sensor networls are just a few
posaible commercial examples

Figure | illustrates an example ad hoe network. The
patticipating nodes act both as end hosts and routers
forwrarding traffie from the source to the destinati on host.
& well-designed architectire for mobile ad hoe nebar orks
inrvolves al networking layer s, ranging from the physicd
tothe application layer.

Advantages wireless ad hoc networks: Some of the
significant benefits of ad hoe netwotks,

Fig. 1: & mobile ad hoc network

Ease of deployment: Ad hoc networks are easily
depl oyrable as they do not need any fix ed infrastruchare of
certral administration.

Speed of deployment: Adhoc nebar oekes are deployrable on
the fly. They are autonomous and infrastroctire less or
semi-infrastructire.

Cost of deployment: There is no incremental cost for
depl oyrmeent;, how ever, costs may tise depending upon the
nodes associated with the netwrotk.

Anywhere, anytime: Wireless ad hoc netarotks could be
deployed anywhere, argtime especially in the hostile or

geograplically harsh  areas where fized network
depl oymert is difficult.
PROFPOSED ARCHITECTURE

Considering the betefits and features of wireless ad
hoe neterorks, we propose an efficient and cost effective
fratework for providing e-tourism services to the rara
ateas especially in the developing countries. In tmost of
the developing courtries, the govertuments are ouite
utable to provide necessaty services to the people of the
tural atd especialyin remote areas. Onthe other hand, az
most of the naral areas are either hardtoreach or
techtinlogicallylagging and thus tourists cannot get most
of the benefits of modern toism technologies. Figue 2
describes the basic architechare of the proposed model.

The central part of the proposed architecture is the
CDC (Central Data Center). The CDC contains necessary
e-technology faciliies which will prowide stuetred
inform sticty snd assist the potential towrists in finding
suitable irform ation converd erdly and effi clently, CDC i3
cotmiected with DPCa (D ata Processing Center) through
witeless media. The function of the CDC 12to deliver the
requested data to DPC.

DPCs (Data Processing Centet) ae capable of
witelezs communicati ons. DPC s are normally located in
uthan areas. DPCs receiwe the requests from MAPs
(Mokile Access Poinf) and forward the redquest to the
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Fig 3: GEM-MANET Dual IMode Terminal

CDZ. The incoming data from CDC is temporarily stored
atid processed in DPC s Onee the processed data is ready,
itistranasmitted to the MAPs Each DPC alzo contains the
local database contairing the necessary information
related to that patioda location eg attractive towwist
spots, actua prices and availability of differert services
like holiday packages, travel, lodging and ldsure services,
weather forecasting

Moreover, each DPC works as an integrated doa
mode terminal as it is connected with the CDC through
traditional wireless network (GSLL CDMA etd) on the
other hatd, it is corected with the MAP through Adhoc
network. Asg aresult, each DPC performs integydion of
GE0M and ad hoc metwork. Figwe 3 illustrates the
archite ctures of the GEM-MANET dual mode terminal

Internet Working Uit (DIRIWIT) is a nonstandard,
spedally designed unit, responsible for providing access

toa GEMAAGEM netar ark. It perform 5 all the necessary
uset termina protocal adaptations to the GELAA-GEL
protocol platform. DIMIWI alzo indudes all physical
layer functionalities such as chatmel coding moddation
and demodildion and the radio frequency patts. All of
the supported terminals share the same access scheme
atd protocal stacks.

It the next step, Mlokile Access Points (MAPS) play
the major role A MAP is a welicle mounted wireless
access poirt which uses low-cost WA-Fi (Wireless
Fidelity) technology (Pike and Oshorne 2004 These
MAP s move around the torist-spots in the rwal ateas
where infra-strochired network iz not avalable and
exchange information with the tourists When a MAP
cothes tiear to a DPC, a wireless ad hoo network is
autoenatically fortned and all the raw data are ex changed
betweenthen. The 802.11b WA-Fi technology opetates in
the 2.4 GHz ratige offering data speedsupto 11 megabits
per second  (httpfenew mobilecomim stechnology . com!
projects AeeeB02). There are b0 other specifications that
offer up to five titmes the raw data rate, or 54 Libps, One
ig802 11 gwhich operates on the same 2.4 GHz frequency
baid as 202110 The other altertative 302.11a ocoupies
frequencies in the 5 GHz band If offers less range of
coverage than either 802110 and 802 .11z gt of fers up to
12 no overl apping charmel s, compared to three for 8021110
ot 802.11 g so it canhandle moretraffic than it s 2.4 GHz
coutterpat. Based on the need o parti cullar situation, amy
of these specifications is chosen for a particular area for
tranemitting stored data from the kiosksto the MAP 2

These data are then taken and delivered to the DPC s
(Data Processing Center) located at nearby towns by the
MAP s S0, a WA-Fi enabled MAP operates in two ways:

= Forms wireless ad hoe nebar ork when comes close to
the tourists and exchanges data with the rural
touists using Wi-Fi radio transcedvers.

= Again forms wireless ad hoe netwotk when comes
close to the DPC s and delivers raw data to the DPC s
uaitg WA-Fi radio tratisceivers.

*  The poposed system considers that al the towists
vigiting the nra spots are equipped with handheld
terminals (mobile, pda laptop ete)). Whenever ay
tourist comes closer to any MWAFP, an ad hoe neterork
will be created Using this ad hoc netw ok, towrists
caty easily and cheaply access e-touriasm services
such as checking up-to-date travel information like
departires and arrivals,

ADVANTAGES OF THE PROPOSED
ARCHITECTURE

The ad hoc network can provde infrastactre-less
network for inexpensive delivery of information,
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concerning every single enterprise and destination. Thus,
the proposed framework empowers the marketing and
communication functions of remote, peripheral and insular
destinations. It satisfies tourist needs for easy access to
transparent and easy to compare information on a wide
variety of choices of destinations, holiday packages,
travel, lodging and leisure services, the actual prices and
availability of such services. So, this proposed framework
can be used to attract the tourists to visit the remote areas
and to make their tour-period more comfortable and
relaxing.

This architecture 1s not only useful for the e-tourism
facilities but with a slight modification on the proposed
architecture, it can also be useful for different types e-
learning purposes such as teaching which 1s the best
option for providing education m the remote area,
computer supported medical diagnosis or e-medicine and
e-health care etc (Balachandran et al., 2003). For this we
just need to add one kiosk (acts as a sink) in each villages
or rural areas which 13 equipped with computers including
multimedia for storing acquired data.

Some of the rural areas have small cottage industries
which produce traditional handi-crafts which often have
a great demand in the other areas or sometimes in other
countries. With the help of our proposed frameworlk, the
customers can provide their demand through online
without the necessity of therr physical presence mn those
remote areas if the villagers are equipped with the low
cost terminals. At the same time, information about other
goods and products could be supplied to the rural areas.
So, 1t could be a means of expanding ecommerce even in
the rural areas.

OPERATIONAL CHALLANGES

While our proposed framework seems to be
promising for the development of rural areas, there could
arise some operational and technical challenges for
umnplementing such a frameworl.

Primary installation costs might be a bit high for the
developing countries to bear.

Detailed planning is required to decide which areas
should have Data Processing Centers (DPC), which areas
should be chosen for deploying wireless sensors etc.

Computer literate people are required at each village

kiosgk. So, some of the people should be trained for this.
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Some rural areas don’t have good communication
facilities. Roads are often not suitable for the movement
of the MAPs.

In disastrous situations like, storm, heavy rainfall etc.
the wireless technology might not come as useful.

CONCLUSION

The tourism sector cannot stand aside from the
impact of the changes which electronic servicing has on
businesses in general. In responding to this particular
challenge, new e-Tourism services need to be created and
implemented. The proposed architecture can provide
sophisticated e-tourism facilities in the remote areas
though the preliminary installation costs may be little bit
expensive. But, once 1t 18 set up, 1t could run smoothly
and serve for the greater benefits. In the context of the
developing countries and also with the frame of future
computing 1n mind, proposed architecture can
undoubtedly be a solution for developmng e-tourism
services in the remote areas. Proposed approach is not
only pertaining to the recent necessity but also a modern
approach for e-tourism.
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