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Abstract

Currently, the world is moving towards using web technologies to
show the common GIS functions. Mainly tourists and voyeurs need
guidance to reach specific places or find nearest services. Many systems
provide such functions. Giza Tour Guide is a web-based system working
on Agouza and Dokki map to guide tourists to reach specific destinations
through the shortest path and to search for nearest services around
specific place such as hotels, banks and clubs. The system also provides
the tourists and the voyeurs with some pictures and description for the
touristic places in both Agouza and Dokki. A new algorithm was
developed to find the shortest path between two places. The system and
the algorithm were evaluated in terms of both response time and
accuracy.

System Functional Requirements
Our system performs the following functions

1- Searching for a place: user can first choose if he wants to search
for a street or a building, then enters the place's name and press
search and the system displays it on the map with different color.

2- Searching for the nearest service: user determines the place
where he wants to find the nearest services around it.

3- Showing shortest path: first, the user has to determine the source
and destination on the map and choose shortest path function in
order to be displayed on the map

4- Displaying the place's information: the system can display to the
user photos about the place he specifies.

5- Choosing a specific layer: user can choose from the available
layers that the system offer in both zones "Agouza" and "Dokki"

6- Showing history list: the system allows the user to see his history
searches with their dates too.

7- Adding favorite list: user can add his favorite places to his
profile's favorite list.



8- Showing favorite list: the system can display the user's favorite
list if he has a profile on the system.

9- Signing up into the system: user can sign up into the system to be
able to use some functions like add favorite and show history
functions

10- Sign in: the system allows the user to sign into the system and
create a profile in which he can add favorites and see his history

Main Functions Snapshots

1- Search for A Place Function
a -Select "search for street"

b - Write the street name in Arabic or English "here ¢l g™
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2- Show Nearest Touristic Function

a- Check on " Show Nearest Touristic " and then click on map
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c- The photos will be shown

IAhmed Shawki Museum is a museum is located on the HNile Corniche, Giza rt of Cairo, Egypt. The museum is named after and dedicated to the poet and dramatist Ahmed
Shawki (1869-1932)



3- Choose Layer Function

a- Check on any layer, for example “Street”
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4- Search For Nearest Service Function

a- You check on “find nearest service” and click on the specified place on the map
b- Select one service from the combo box, for example “Banks”
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c- Make zoom, then the nearest bank will appear in different color on the map besides
the path from the specified place
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5- Show Shortest Path Function

a- Make zoom, check on “Find path ” then “Set Source”
b- Click on the specified source on the map
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c- Check on “Set destination” then click on the specified destination on the map
d- Then the path is drawn
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6- Add & Show Favorite Function
a- Check "Add a Favorite"

b- Click on the "=l i) paill ol
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c -Click on "Show Favorites", then favorites list will appear
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7- Show History

a- Check on "Find path"
b- b- Check on "Set Source" and click on the start point on the map, then Check on
"Set Destination" and then click on destination point the map.
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IT Contribution

Shortest path Algorithm Pseudo Code

Input (X,Y) coordinate of Start point and (X,Y) coordinate of End point
Output Path between 2 points

Begin

Function getStartNodes(double st_X, double st_Y, double goal X, double
goal_Y)

InsertintoPathTBL( int UID), End.

Function Get StartNodes (double st_X, double st_Y, double goal X,
double goal_Y)

Intput (X,Y) coordinate of Start point and (X,Y) coordinate of End point
Output (Set start Node ,Set goal Node ,Set Vector StarNodes)
Begin

goal = getGoal(goal X, goal Y), start = getStartPoint(st_X, st_Y) and
DB connection and select related node to Start point in resultset

While (resultset.next ){Fill Vector Start Nodes }
Path.add(getMinium(Start Nodes ))

getPath(Path ,0) End

Function GetPath (Vector <Node>path, int level )

Input: Vector <Node>path, int level

Output: Set Path with final path

Begin: DB connection and select related nodes to last element in path
Fill vector <Node> carrydata

If(carrydata.isempty ){

{If (Tempnode,isEmpty) { if(start.is empty){" there is no path "}



Else { Node start=getminium(StartNodes), Path=getparent(vector
<Node>path,start )//which connect min node to its parent node in path

Getpath (path,0) }}

Else {if (start.is empty){Node
temp=getminium(Tempnode),Path=getparent(vector <Node>path, temp
,parent node in path}

Else {Node temp=getminium(Tempnode)
Node start=getminium(StartNodes)
If(temp.getdistance < start.getdistance)

{Path=getparent(vector <Node>path,tempnode )//which connect min
node to its parent node in path}

Else {Path=getparent(vector <Node>path,start )//which connect min node
to its parent node in path}}}

If(level ==0){Select related nodes of path.lastelement ()
,For(i=0;i<carrydata.size();i++)

{Tempnode.add(carrydata.elementat(i))}
Node temp=getminium (Tempnode), path.add(temp),Getpath (path,1)}

Else if (level ==1) {Select related nodes of path.lastelement ()
,For(i=0;i<carrydata.size();i++)

{Templnode.add (carrydata.elementat(i))}

Node temp=getminium (Templnode)

Node mintempnode ;

If (Tempnode,isEmpty) { if(start.is empty){path.add(Templnode)}
Else {mintempnode=getminium(StartNodes}}

Else { if(start.is empty){mintempnode=getminium(Tempnode)}
Else {mintempnode=getminium(Tempnode)

Node start=getminium(StartNodes)



If (tminempnode.getdistance <
start.getdistance){Mintempnode=mintempnode}

Else {Mintempnode=start}If(mintempnode.getdistance <
temp.getdistance )

{Path=getparent(vector <Node>path,mintempnode )//which connect min
node to its parent node in path

Deletednode .add(mintempnode.id);}

Else {Path=getparent(vector <Node>path,temp)//which connect min node
to its parent node in path, Deletednode .add(mintempnode.id);}

Getpath (path,0)}End

Testing Accuracy of the Shortest Path Algorithms

We have created new algorithm for showing the shortest path algorithm
and we evaluated the system in terms of both accuracy and response time
based on some criteria:

e Accuracy
It has been calculated based on the following equation:

Number of Correct Paths
Total Number of Trials

Accuracy =

We applied the previous equation on 30 test cases and reached an
accuracy of 76.67% including paths with one extra segment.

e Average Response Time
It has been calculated based on the following equation:

Y Response time
Total Number of Trials

Average Response Time =

We applied the previous equation on 30 test cases and reached an
average response time of 2.7 seconds



Tools
In mapping tools

We searched for mapping tool that can work with shapfiles, therefore we
found two mapping tools have this property which are mapserver and
geoserver. So we made small comparison to help us in selecting one of
them.

Mapserver versus Geoserver
Similarities

e Both data sets are shape file format.
e Spatial indexes on both data sets.

e Map server and Geo server layers point at the data.
e Minimal styling.

Differences

Points of comparison | Geo server Map server
Technology J2EE CGl
Extensibility Good for java PHP Mapscript,good
developers for PHP developers
Querying CQL and OGC filters | Embedded SQL
statements

In Geo databases

We tried to select database that can work with the any mapping tool, so
we had found that the most famous geodatabases are postgreSQL and
MySQL databases.




PostgreSQL versus MySQL

Similarities
e Both carry spatial data

e Both are open source

Differences

Points of comparison | PostgreSQL MySQL

OGC Spatial Support | -Yes -Limited spatial
- PostGIS is great in functions
spatial functions and fairly
efficient indexing

Access tables from -Yes -Sort of

other databases on -db.table, but not easily - via Dblink, but

Same server

dCrossS Servers.

much less elegant
than MySQL way

Open Source products
available for it

-Few but ramping up and
in PHP more than SQL
Server

-Many

The Used Tools

After making comparisons between the tools, we have decided to use

e Netbeans 6.9.1 (Java Desktop — Java ME)

e PostgreSQL Database

e Map Server

e Quantum GIS
e HTML

e Java Script




Future work

e Improve the response time of the shortest path algorithm

The response time of the Shortest Path Algorithm Can be improved,
through storing the paths between landmarks in the available data.
Therefore, the process of calculating or forming the path will be
easier as the algorithm will just find the path between 2 point and the
Nearest landmarks while the rest will be retrieved directly from the
database.

e Dynamic Systems

Enable the system to work on any map or any GIS data, by allowing
the user to select a map. This can be applied if the application
depending on shape files which is a standard GIS file format.

e Improve the accuracy of the shortest path algorithm

The accuracy can be improved using cleaned and dissolved data with
directed streets, which will affect getting the right path with no extra
segments.

e Sound description

Add sound description to the resulted shortest paths and to the
displayed images of Museums.

e Use 3D images and videos

Add 3D images and videos to be displayed as about the displayed
museums.

¢ Allowing the user to upload images and information about any
place.



