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. L Facility search for clinical information, place fodalth care, doctor schedule,

Mobile apP"‘?a“O” . etc. is not available in the information system,psmple cannot figure out

Geographic information system e schedule and the doctor availability quicklyevBlopment of mobile-

health care based information system will provide location ars#ful information, such

A* algorithm as the position of the clinic and the alternativad route in Jambi map and
positioning and route alternatives by using A * althm. Geographic
information system (GIS) has emerged over the gasade as widely used
as software systems for inputting, storing, mardpaoy, and outputting the
geographical referenced. A * algorithm is a seaatdorithm graph / tree
which will seek the path from the starting pointhe destination point that
has been determined. A * algorithm uses heurigtigr@ach h (x) which
gives the rank of each point x by estimating thst vy that can be passed
from that point. With this application, people dake advantage to manage
their time, and in the future , this applicatioa expected to help the search
and to provide of more detailed information abdwt place of health care in
Jambi.
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1. INTRODUCTION

There are nearly 700 million cell phones sold egedr compared to PCs’sold, which are fewer than
200 million PCs, and the gap is getting widenimgréasingly, phones are the way people wantedrnnexi
with each other and with everything else. Phones ging to replace PCs as the main gateway to the
Internet, and they are going to be there soon.cEfieohones run on different software, has less argnand
slightly different in operation.

Under the constraints of pay-per-byte wireless pete; the mobile Web is a stripped-down,
mimeographed version of the real thing. To avoid, tAndroid had the solution. Android is a freegop
source mobile platform that any coder could write dnd any handset maker could install. It wouldabe
global, open operating system for the wirelessruténdroid is a software stack for mobile devitiest
includes operating system, middleware and key aatiins [5], [6]. Android is an Open Platform fookile
development.

The system is develop to enable people searchinghéo shortest route from/to the hospitals or
Public Health Centers in Jambi, and this system wgile some accesses ,such as clinic service,
facilities, and doctors’ schedule in each hospithis system will be very valuable for the pubkspecially
for the visitors who come from out of town. Thigdrmative system development based on mobile system
will share more about the location, the positiond dhe alternative ways in the map of Jambi, ared th
alternative route by using A* algorithm.
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1.1. Geographic Information System

Geographic Information Systems (GIS) or commonlgwn as the Geographic Information System
(GIS) is an information management tool that issely related to mapping and analyzing system for
everything to the various events that occur onheddefinition of GIS is always evolving, growing dn
varying. It is seen from many definitions that Gi&s been circulating. In addition, GIS is also wdgtof
science and technology that relatively new, whichsed by various disciplines, and it developsiig8].

GIS is a research and an application area thatasgithe internet to facilitate the access, praoongss
and distribution of geographic data and spatialyais knowledge. The Internet is affecting GIS tlmee
major areas: GIS data access, spatial informatigsechination and GIS modeling/processing. It has
increasingly been recognized that the future dmrmeknts in GIS will be centered on the Internet.GIS
Most GIS vendors have developed their own Inte@i& Software, including ESRI's ArcIMS and ArcGIS
Server, Intergraph’s Geomedia Web[2], [4] :

1. APIs give web developers an access to the magifunalities.
2. Traditional GIS here refers to comprehensivekigs systems that generally acquired through
licensing agreements.

Map, Autodesk’s MapGuide, MaplInfo’s MapXtreme @B SmallWorld Internet GIS Application
Server are some Internet GIS providers that pragmienvays to allow the users to access, displaycpraty
spatial data over the web but it can be expensivharging.

1.2. A* algorithm

It is based on a greedy best-first search algorithfalgorithm uses a heuristic function to evaluate
from the starting location to the destination lamat The heuristic function is divided into two fitions: the
path-cost function and the heuristic estimate foncf4]. The path-cost function is the cost fromarshg
location to the current location and the heurigdtimate function is the estimation cost from coirtecation
to destination location.

A* is probably one of the most well known Atrtifi¢intelligence Algorithms. Its objective is to find
the shortest path in a graph from a node x-staat tmde x-goal. It combines the features of uniferoost
search and pure heuristic search to efficiently mote the optimal solutions. As the best-first hgtii
search, it employs a function f that guides thea@n of the next node that will be expanded. dfder in
which nodes are expanded is determined by the egalation function f(n) = g(n) + h(n), where Yp(is
the cost of the best path currently known fraine start node to node, and h(n) is a heurestionated
cost to reach from this current node to the goaendhe estimation of the cost is determined bygisie
problem specific information about the environmémit the A* algorithm owned. The behavior of A*
depends on the large part of the heuristic h(n) gliéddes the search. If h(n) is admissible, tigt if it
never overestimates h*(n), and if nodes are exghndeorder of f(n), then the first goal nodelested for
expansion is guaranteed to be optimal.

A heuristic is said to be consistent if h(g)c(n,n’) + h(n’) for all n and n’ where c(n,n’) ike cost
of an edge from node n to node n. If h(n) is cdesis and nodes are expanded in order of f)gtcost
of a node is guaranteed to be optimal when thden selected for expansion. A node never reckpd
more than once. If h(n) is not consistent, it isgible for A* to find a better path to a node aftez node is
expanded.

To prove that A*algorithm is optimal when using ddsible heuristic, let us assume sG as a
suboptimal goal node and g(sG) as the exact costamhing from the root node to the current subruogdt
goal node sG. Also consider h(sG) as zero becfusevery goal node the estimated cost is ydveaero
and let C* is the cost of the optimal path from thet node to the real goal node then.

f(sG) = g(sG) + h(sG) = g(sG) > C* 0]

The cost of the optimal path from root noue the suboptimal goal node sG is larger than th
cost of the optimal path from root node tee theal node[14,20]. Thus the suboptimal goal res@ewill
never be taken in as a goal. Also assume thate ne as a node on the optimal path and ifisigu
function h(n) is admissible, then we know:

f(n) = g(n) + h(n)x C* (ii)

A* Algorithm will never select sG as a goal ndukcause if f-cost is greater than the aufst

the real goal node rather A* algorithm, it will set node n [4].

1.3. Google M aps

Google Maps is an online map application serviaevigied by Google for free. Map services in
Google Maps can be accessed via the official webgtp://maps.google.com. The site can be seem®n t
geographical information on almost any surfacehaf ¢arth, except the polar regions, north and sfijth
This service is made very interactive, becausenthp can be shifted as the user desires, changeotm
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level, and change the type of map displayed. Gollgips has a lot of facilities that can be usedhassearch
location by entering a keyword. The keyword is mesna place name, city, or street, and otheritiasilto
calculate the route from one place to another[2].

Google Maps made by using a combination of imagpsmdatabase, and interactive objects which
are created with programming languages HTML, Jaygtsend AJAX, as well as several other programming
languages. The images that appear on the map ereshlt of communication with Google's databasa on
web server to display a combination of pieces retgeeimages [3]. The entire image has been integjiato
the database on Google servers, which will be d¢alben need demands. Parts of the image map is a
combination of pieces of type PNG images callesstiheasuring 256 x 256 pixels as shown below.

2. ANALYSIS SYSTEM
The quest to solve the problems, regarding to tidi®Health Centers in Jambi City , the author
tries to make an analysis of the object to be coosd. In this system, the authors use the A*
algorithm. This algorithm is the result of the deysnent of the basic algorithm Best First Search.
Authors apply the A* algorithm to determine the ghset route attractions and hotels in the city arhii.
The A* algorithm flowchart is shown in Figure 1.
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Figurel. A * algorithm
Application

A description to the shortest route search algorithised as follows:

a. Start Node and End Node which are the stattingtion and destination location obtained from a
given user input. Initialized if the program exjstts check whether the Start Node and End Node is
inputted available or not. If not, the user is ast@re-inputting.

Start Node is inserted into the Open list, Etbkst, Final List, and the Current Node initigiiz

Node on the Open list with the lowest F valsewe is known as the Current Node.

Neighbour List is filled with nodes adjustedwihe Currrent Node.

For each node in the neighbor list, do thefithg checks:

1.If the node is already a member of the Closedthien proceed to point F.

2.1f the node is not a member of Closed list an&®fist, then add the node to the open list and
Parent node of the node is filled with Current Ndéleot, therignore.

3.If the node is not a member of Closed list bua imember of the Open list, check whether the G
value of the node is smaller than the value ofribde members of the Open list. If true, then
change the Parent Node of the node to be the meofiibe Open list to Current Node. If not,
then ignore.

f. If the End Node has become one of the membktke Closed list, then the route is basically
found.

®oooT
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Performing backward method for the identificationtloe End Node to Node Started by looking at
the parent node of each node in the Closed lise 3darch results are displayed, and the search
process is completed. If not, then go to point G.

g. If the open list is empty, then the route i$ found and the search process is completed. |fthen
go back to step C.

2.1. How A * Algorithm Works

A * algorithm is a result of the development afjorithm Best First Search. This algorithm
evaluates every point by combining g (n), the vdhrethe point n from the starting point, and h, (thle
estimated value to achieve the objectives of theints. The formula is: F (n) = g (n) + h (n). Thigorithm
uses a heuristic function. Heuristic function iguaction for approximation, which is used to ca#tel the
distance from the current node to the end nod¢.With calculations in Figure 2.

awal c(m) F{nj=g(n) +h(n)

tadalatat

Figure 2. A* Algoritma function

In its application, to represent nodes in the graipd application used two sets, namely the Otrahid the
Close List. Whenever users explore a new nodendite will be compared to other nodes that are én th
Open and Close List, to check whether the nodeblkas traced or not. Open list contains nodes the¢ h
been traced and have been calculated the valueusistic function, but have not been examined. Wttie
Closed list contains the nodes of the Open lidtak been checked. The working steps of the A érilgm
can be seen as follow:

a) Start from the beginning of the start node tk&art node is added to an open list of nodes to be
examined. The list contains some nodes that mgyabsed on the path to search, or may not, sodhe li
contains the nodes that are needed to be examined.

b) See all nodes that can be passed if theyareected to the start node, avoid nodes that aredna
barrier. Add to the open list for each initial nodigtial node is a parental node, the node isulsghen
you want to follow the path.

c) Discard the initial node of the open list, ttedd the start node to the closed list. On thisylist do not

need to check the previous node.

3. IMPLEMENTATIONRESULT

The implementation of the system using Android V213 (Gingerbread). Implementation results of

this study showed the main menu, health informatiod health shortest path of the application. Thuase
bee seen in Figure 3 and Figure 4.

Figure 3. Main Menu Figure 4. Shorthest path from Polda ~ Figure 5. Service Health Care
jambi to Rs Theresia
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Informations for governance, facilities andyshbian practice”s schedule in every hospital the
province of Jambi is in one’s hand nowadays. Culyerthe access to the hospital information in
Theresia Hospital can be easily found in peopldisre devices. The visitors will be able to see the
information services for each clinic, every diseapecialist clinic service contained in Figure 5dan
room rental information in Figure 7. Physician piee schedule can be overviewed at the menu of data
services, see Figure 6.
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Figure 6. Doctor Schedule Figure 7. List of rent rooms

4. CONCLUSION

The application can display routes using GIS ongimomap, and can be implemented on
mobile devices with Android. Information for govamce, service health care, doctor schedule, listwof
rooms, etc in every hospital in the province of Bagan be easily found in people’s phone devices.
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