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Abstract. These days, many developing countries, especially island na-
tions such as Indonesia would try to increase productivity in tourism
by trying to improve facilities and services to the tourists and travelers.
With so many beauty and diversity in Indonesia, we should see this po-
tential and create a cont.ainer that can help the people in the world to
see the natural beauty found in this country. If this can be realized it
will cause a positive impact for both parties, especially governments in
the tourist attraction region. However, it is still cannot be realized until
t.oday due to the absence of a facility-based of information visualization
that can assist travelers in obtaining information about tourist attrac-
tions in Indonesia. This paper tries to display a web-based concept of
t.ourism services that can help the tourists in getting the information,
location and also the shortest path to reach a tourist destination.
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1 Introduction

By looking at the many t.ourist attractions in Indonesia based on the diversity
of cultures, it obvious will attract many tourists both from domestic and abroad
to take vacation and travel in Indonesia. Indone.sian tourism department is al-
ways trying to increase the number of tourists, especially from abroad. But the
problem often faced by Indonesia is when t.he t.ourist.s come, they are having
a hard time finding a tourist. attraction if it does not. have guidelines such as
tourist maps or other information sources. In 2009, the number of international
tourists arriving in Indonesia climbed 3.6Many solutions have been sought by
local governments such as the creation and improvement. of the guide book t.hat
comes with the latest. maps. An increasing number of vehicles and imprecise con-
trols of traffic in Jakarta have become major issues t.hat, create congestion. The
traffic congestion causes loss in productivity, consumes a lot of gasoline, dimin-
ishes air quality, creates a variety of safety hazards, often discourages t.ourism,
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and reduces business information [1]. All of these problems are required to be
solved so that the traffic congestion can be reduced There are several different
types of solution that have been taken to reduce traffic congestion in Jakarta,
such as employs traffic policemen in important traffic points, attempt to lay
more pavements to avoid congestion, etc. But with the advent of technology
and increment of traffic flow, several approaches with less involvement of human
have been taken. Contemporary approaches emphasize better information and
control to use the existing infrastructure more efficiently [2]. In contemporary
approaches, image processing, computer vision or robot vision, etc are highly
recommended. In these types of solutions, involvement of computers provide
many promising approaches because information feed through mobile applica-
tions or web networks can simply provided. Because of this, we are proposing
an innovative method in detecting traffic congestion using mobile application. In
Indonesia, we can get the online information of traffic flow on certain location
through some websites. One of the websites is http://lewatmana.com. In this
website, the information of traffic flow will be obtained through cameras that
are placed in important traffic points. This information will be updated every
two hours. Therefore, the people who are connected to the internet network can
use this application and choose an appropriate road to avoid congestion. In this
paper, we want to describe mobile-based interaction as a new generation of traffic
jam detection system that has tremendous potential to improve decision support
system. This application will support real-time maps that can be viewed or ac-
cessed and provide the information of the current situation on specific roads in
Jakarta. It also presents a better management decision making to the user or the
traveler. So, the user not only can avoid traffic congestion but also can choose
the appropriate road with a mobile phone. This new and improved application
is necessary to develop an innovative traffic jam detection system. This paper is
structured as follows. The second section presents the path (graph theory) and
the algorithm, Dijkstra's shortest. path algorithm, that we used to establish the
mobile application. The third section discusses the modeling of mobile-based
interaction for detecting traffic congestion. The fourth section shows the final
comments and conclusions.

2 Related Works

Nowadays, E-Tourism in the other countries is no longer a new topic. There has
been much research and papers discussed about E-Tourism and shortest path
algorithm. In this section. we will give a few related paper that has a similarity
problem.

Chow proposed a GIS application framework to utilize the Maps Application
Programming Interfaces (API) in visualizing and presenting geographic infor-
mation [3]. This paper produced a web prototype that. proved to be effective in
providing the users with a dynamic interface for data exploration. With the open-
ness of the f\1aps API source code and flexibility in adopting open-specification
data standards will indicate some of the potential of the Maps APIs in developing
new Internet GIS applications.
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Dijkstra's algorithm for finding the shortest route tourist attractions in Bali
using GIS web form, introduce with the script PHP and MySQL as a database
manager [4].This paper also used the format SVG (Scalable Vector Graphics) to
create the map, The advantage of using SVG file format is the quality of images
or maps that been generated which will not be diminished or destroyed when
the image is enlarged or reduced (scalable).

A method to speed up shortest path computations using graph proposed
by Wagner and Wilhalm [5]. This paper describes three geometric speeds up
techniques for Dijkstra's algorithm. There are goal-directed searches, geometric
shortest path containers, and reach based routing. All the three graph-drawing
methods that proposed in this paper produce equally good layouts concerning
the geometric speed-up techniques. Generating a new force directed and spectral
layouts relies non-trivially on parameters that are sometimes hard to optimize.

3 Methodology

Basically, the term Geographic Information System (GIS) is a combination of
three main elements: system, information, and geography. Geographic Infol'lna-
tion System is a computer system that is used to input (capturing), storing,
checking, integrating, manipulating, analyzing, and displaying data related to
positions on the surface of the earth. Geography Information System can inte-
grate information between the graphics data (spatial) with text data (attributes)
that are connected on earth [6].

The main gor.!of the utilization of Geographic Information System is to facil-
itate in getting information that has been processed and stored as attributes of a
location or object.. The data that processed in Geographic Information System is
basically composed of spatial data and attribute data in digital form, so analysis
can be used is spatial analysis and attribute analysis. Spatial data is data r('lated
to the spatial location of the general shape of the map. While attribute data is a
data table that serves to explain the existence of various objects a..<;spatial data.

3.1 Collecting and Conversion Data

Collect Data. The first thing we must do is collect the data that needed to
make this tourist applications. This application need a tourist map of tourist
attractions to be located. Map of the tourist area is taken from a map owned
by Google (Google l\Iaps). After that, we need the data from police department
about traffic jams or other information related to the traffic, the data from
department of transportation about public transportation routes and the latest
data needed is from department of tourism [71. The illustration of the data
collecting can be seen in Fig.I.

Convert Maps into Graph. we created an undirect weighted graph based
on google maps (see in Fig 2.(A)). The graph uses to find the shortest route
for tOlll'ists to arrive at their destination plan'. We use Dijkstra's algorithm to

search t

applicat'
shortest

the gra~'
the Dij~
The vall

transpo~

tourist ~

Fig. 2,
map

T~
high'
prillq
were,



- -

Information Visualization for Tourist and Travelling in Indonesia 133

Fig. 1. Collecting Data

search the shortest path from the graph. To create a good graph for this tourist
application, a method of drawing graphs that can accelerate the search for the
shortest route is required. A high-dimensional embedding method to describe
the graph and using a goal-directed search to accelerate the computation of
the Dijkstra's algorithm is used[8]. Edge is a path in the graph representation.
The value of each edge is determined from the distance, traffic conditions, and
transportation used by tourists. While the vertex is a representation of each
tourist places and crossroads that described in Fig.2.(B).
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Fig. 2. (A) The map from google.maps.com , (8) The graph from result of conversion
map

The key idea of high-dimensional embedding is to draw the graph in a very
high dimensional space (usually d = 50) and then project thE"graph to 2D llsing
principal component analysis. As our graphs are weighted. the shortest paths
were calculated using these edge weights.
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3.2 Find the Shortest Path 3.3

After obtaining the graph from the two methods, Dijkstra's algorithm to get. the
shortest path from the place which the tourist are in to tourist destination place
is be used [9]. Dijkstra's algorithm is called the single-source shortest path.
Dijkstra's algorithm is one variant of a popular form of algorithms in solving
problems that related to the problem of finding a shortest path (a path that has
minimum length) from vertex a to vertex z on a weighted graph, where weights
are positive numbers.

This algorithm uses a tree diagram to determine the shortest path route.
Using a greedy strategy, at each step is taken from the side of the minimum
weight that connects a node that has been selected with an other node that has
not been selected. The path from initial node to a new node must be the shortest
path between all the tracks into nodes that have not been selected.

Dijkstra's algorithm using a time of 0 (V * 10gV + E) where V and E is the
number of vertices and edges. The complexity of Dijkstra algorithm is
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So to find all pairs shortest vertex, the total asymptotic computation time is

(1)

in other words Dijkstra's algorithm is more beneficial in terms of running time.
This is a pseudocode of the Dijkstra's algorithm [9].

!="fucf.:._Lro;: Dip.ldl t'l ~',td ,f~'~rt,,'.t!'S t n IV;::-ru:,}. 1 1"'; ~.?1~_ .01-,_':,
t.':1)li n )~ adJacency l15t.S
E(j{~( \ U WI .,;.(It;"" - (:'::5 t : 'J')(, t. . "n'.; ~

-Jaf $D15tll,n) :-~ F.3th "':":<$ts t,"c,m S,~ur..:...> ''''~I.t(:,.: l' {Z(}1$t.j1) ;1111 ''i' .~'~U;:,( t

i!l~ i€'ngl.i"~ r.h~ S!1;;r'tf'5t. l'aUt t. J:

8<:I;ln
1n1 t 1a1 ~2...

{Cre<'tl~.1 .'irtIHl St'~ Fr'.::n l~r Ie) ';;~!;r", ~.!,.,.,-;,:- <;.['11<;1.[11 1'.; _31f':'.:.;vJ~' ~.,l'~... ";'-'l'""J}

(n:.3I;..:: ~pt... =--rl::.r tv QLI.;:.J~ "',~... Frontl,:"

<;D15tllj ~). ;/'tH.;: :I >.;t:nc~ li. tl)::,; $-.:cur(\.' is Z-.'t- i

f(;rat "=r~j..:~~ ~ 1!< '-.i - tl} -1,: (IY) .::1g-:5 h-),,-.: t/.:~n ~'rt--~-~;I :r-::!:.I
!>i)1st wJ <0">

.,.qj t r

~11l r-kl'i Fr'H"ltl~r ~dll'l -;~rli("~s -,</ In ,! '_rg3:1~2.;;,1 i'"i ;11-:_:11t1~$ sl)~-::;tlwj
ef1(JIn 1 !.1l:ill.:e

!).,.l~;eHln:t-l~jnI f=(.-,ntler} v IS ~~)\"- new (l~-'_,.,.~I '_:"01'_,:1'_ is ~~l"-2-,1'_h- (."rl-2-(t

*<:rat 1 ::1 tho; n-:1gh;:c.f$ ... A-_i] I.') ,1,:

l! SV1st[W):>St/1S,:!..-' .;.Edg'.;:(';;~-t(~. ~i: O)",n

;:DISli...,\_ sO ~,ll,/I +E(le.~r :'_,_\'; ..'

-)rl'.Ht.:: ~: \n "1.,:-.. Fr::;ntl-=I" (;..,:ltI1 n.;',\ I-n,:-n~.-~' s0istl,-,)

~njt~.:1
:.;ntl1 ~)'=... Fr::'nt1~t is -,:m(;t'.

I
~rl(JD I .I K.'_" r ~~

Fig. 3. Pseudocode of Dijkstra's Algorithm
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Designing an Interactive Map

Togetan interactive interface to the tourist application, an easier new map for
touristto find places information is created. First, Google maps were used as
thebasisof the interactive map, and then we add the data from the department
oftourism to the maps. Rebuild the maps using open source software such as
QuantumGIS. All the data from the department of tourism were added to the
newmap on Quantum GIS, automatically the data will be saved on Postgre
SQL.SOnow, the interactive digital maps for the tourist application interface
weremade.MapServer will make these new digital map to be used in the web
serverlayer. MapServer also provides API (Application Programming Interface)
calledMapScript, which make the programmer, can modify the map as their
want.Chameleon as a product of Open Source that is built with PHP program-
minglanguage, provides simple access to some features that can only be accessed
in MapScript. The function of the Chameleon is a liaison between fvlapServer
and the web server (see fig x). By using the PHP language and with some help
of php functions on Chameleon, digital map into a web-based tourist applica-
tion can be display easily. The next step is to create a web design for tourist
applications. The application can help the tourist to search and find the short-
est route t.o their destination (tourist places). For example, when the tourist
want to find location of Sea World at Ancol, they only input on search box and
then the application will automatically save the position of tourist as begin-
ning node and the destination place as end node. The application can give the
information about their destination place and route as described in Fig.4 and
Fig.5.

'-... ~t)
1f~

-- -

Fig. 4. Web Interface with information of tourist place
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Fig. 5. Web Interface with route information

4 Conclusion

Based on the methodology, the using of information visualization can make the
tourist easier for searching the tourist attractions in Indonesia. Dijkstra's al-
gorithm is good enough to search the shortest route of a tourist attraction in
Indonesia. It is more beneficial in terms of running time. Dijkstra's algorithm
combined with the result graph from conversion of maps (high-dimensional em-
bedding and Goal-Directed Search) proved can be useful to fino the shortp.st
route for tourists to arrive at their destination place. This GIS application based
on web, it will make the tourist easier to get the alternative route (shortest path)
to arrive at their destination place.

This paper refers only with web-based applications. For the future this ap-
plication will be try to implement in other media, such as mobile applications
and etc. Online Reservation also will be the next target of this application. This
application expects to avoid tourist trouble when they want to buy tickets or
lodging around a tourist attraction. So, the tourists cannot just only search or
find a way to the tourism object, but they also can make a ticket reservations
and lodging for a hotel just by through our application.
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