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Abstract:

Geographic Information Systems (GIS) are obtaining a significant role in handling strategic
applications in which data are organized as records of multiple layers in a database. Furthermore, GIS
provide multi-functions like data collection, analysis, and presentation. Geographic information systems
have assured their competence in diverse fields of study via handling various problems for numerous
applications. However, handling a large volume of data in the GIS remains an important issue. The biggest
obstacle is designing a spatial decision-making framework focused on GIS that manages a broad range of
specific data to achieve the right performance. It is very useful to support decision-makers by providing GIS-
based decision support systems that significantly reduce the cost involved when moving between two
locations. Therefore, in this paper, an advanced decision support system is built for identifying the best route
between two locations according to various criteria such as distance, travel time, the safety of the road, and
other features. The proposed model includes several stages; Google Maps downloading, preprocessing,
integrating with the database, and identifying the best route by utilizing advanced algorithms of artificial
intelligence. Furthermore, the Open Street Maps (OSM) database is utilized in this model and implemented
using the Quantum Geographic Information Systems (QGIS) platform. One of the main merits of this model
is to be faster by removing the influence of non-processed data like null values and unlinked roads on offline
google maps levels. The outcomes of this proposed model display the best route which connects the source
with the destination, and a table including the entire information for this route.

Keywords: Best Route, Geographic Information Systems (GIS), Multi-Function Support System.

Introduction:

The information systems represent organized  earth, it is effortless for interpreting and
combinations of people, software, hardware, data  understanding. Therefore, numerous organizations
resources,  communications  networks, and over the world intend to display information using
procedures and policies that transform, disseminate, GIS?.
store, retrieve information in any organization. The The GIS traditions are depending on the
information systems can be classified into operation maps, and until now it is prevalent for introducing
support systems and management support systems. GIS by representing maps contents in the databases
There is another type of information systems called of the computer. GIS displays the objects of the real
multi-function support systems which can be either ~ world on maps and user-friendly spatial tools to
operation support systems or management support achieve a complex task. Generally, it is utilized for
systems and even some have various functionalities. displaying, manipulating, and analyzing spatial data
The geographic information systems (GIS) (map) that include a reference to each place®.
represents an example of multi-function Support The technology of GIS gives the ability of a
Systems *. network system and spatial data to represent real

GIS is utilized for displaying information  data for producing various types of maps. The
over the surface of Earth. This information could be ability of the chosen model is for solving the issue
concerned with a specific area, geography, or of identifying the best route between the locations®.
demography. Because it is visualized throughout the In this paper, a model for a decision support system
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that provides an algorithm of artificial intelligence
has been proposed to allow users to determine the
optimal route. In this proposed model, the offline
google maps data are improved via revising the data
on each level on the map and finding a connection
between the data of those levels. One of the main
merits of this model is to be faster by removing the
influence of non-processed data like null values and
unlinked roads on offline google maps levels. The
paper construction is as follows; the related works
are reviewed in the next section, then, some
materials are listed, after that, the proposed model is
explained in detail with the experimental results.
Finally, the main conclusions and future works are
drawn in the last section.

Related Works

Recently, the maps of Google Earth are
utilized via various scientific institutions in which
the researchers are interested in finding out how the
design of the scholastic library implemented using
Google Maps. In accordance with the last studies,
there are over 90 % of researchers utilize the Maps
of Google Earth for addressing academics,
advertising, manufacturing, etc. °.

Krichen S et al. °, presented an integration of
the GIS with the tabu optimization algorithm for
constituting effective tools to find the optimal or
near-optimal solution for the problem of vehicle
routing in Tunisia with the requirements of distance
and loading. This proposed model provides
encouraging results which represent an incentive to
address large issues, as in handling 100 customers
inside a larger geographic area.

Abousaeidi M et al. ’, suggested a GIS model
for determining the fastest route to deliver fresh
vegetables in Malaysia. In this model, a software of
ArcGIS with the extension of network analyst was
utilized for solving the complex networks problem.
The last outcome for this model is a map of the
fastest routes with the optimal times of delivery
depending on effective variables like residential
area and population.

Francini M et al. §, suggested a methodology
that works on addressing the problems that are
related to the seismic event which lead to
obstructions on the roads. On the basis of the GIS
platform, this methodology can provide the
possibility of accessing the affected areas by
planning the best routes in the case of limited
conditions and in the case of addressing suitable
priorities to diverse buildings on the basis of road
use and cost considerations. The obtained outcomes
from the experiment have paved the way for future
expansions in solving other emergency management
problems.
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Wenzheng L et al. °, presented an improved
Dijkstra's algorithm to find the shortest route from
an arbitrarily chosen location to the destination to
be used for different domains such as finding the
optimal roads, controlling robotics, etc. This
algorithm works on analyzing a property on a 2D
eight neighbour grid map, and in this property,
every location only requires to be computed once
for getting the shortest distance to the destination;
therefore, the improved algorithm can provide less
time than the original algorithm.

Most of these related works concentrate on
the problem of the shortest path in which the travel
time or the distance from a source to a destination
are considered to select the optimal route. But, these
considerations are not sufficient in real-life traffic.
Additionally, these related works have ignored the
concept of finding the balance between speed and
ease of implementation. So, in this proposed model,
we intend to identify the shortest, realistic, and
feasible route that takes turn restrictions constraint
into consideration, and to assist the user to choose
the top path from a variety of options depending on
any feature the user selects such as length, travel
time, the safety of the road, and other features.
Furthermore, the proposed model includes a user-
friendly interface that allows users to interact and
communicate the other applications with ease

Materials andMethods:
Quantum Geographic Information Systems
(QGIS)

QGIS represents the most famous user
friendly open-source GIS. It is a multipurpose, free
GIS system that can be used for spatial information
creation, modification, view, and visualization. The
QGIS Program delivers servers, software for
embedded web mapping, and personalized
modeling to satisfy mobile device specifications.
QGIS is running on the majority of Linux and Unix
systems, Windows and Mac OS X have been
released under the General Public License (GPL).
The QGIS core is produced with both the Qt toolkit
and C++. Nonetheless, QGIS provides an
application programming interface  (API)
framework, whose features are used for extending
Python. The versatile cachepot Python interface is
effective at using the GIS capability and includes a
number of programming tools and languages to
extend the cachepot. This trend has been obvious
since QGIS 0.9 launched the QGIS Python API in
2007 when new developers started adding
functionality using Python plug-ins that give
powerful QGIS support *°.

In Python, the system framework has been
refined. This gives a combination of these
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guantitative technologies to QGIS, the processing
has been produced with the following main features
in mind to facilitate their use and make them more
efficient ';

1-Efficiency: It allows for effective
convergence of computational capabilities when
linking to other software's initial plugins, like
GRASS GIS, SAGA, and ORFEO Toolbox.

2-Modularity: The system provides additional
classes  with  the  often-needed  modular
implementation routines to facilitate algorithm
delivery and to maintain stable behavior.

3-Flexibility: The introduced methodology
can also be used again for any Graphical Software
included in the application, like the visual modeling
device or the batch processing interface. The
developer of the algorithm is not further developed,
because this simplicity is a feature of all processing
unit build-up algorithms.

4-The generation of automatic GUI: The
developers should focus on the algorithm itself
instead of the GUI functions. Processing shall
produce GUIs based upon the algorithm definition.

These features have enabled the platform of
QGIS to be suitable for the objective of the
proposed system here. However, the problems
related to QGIS are the high overhead of
configuration to its initial setup and the
complication in providing operational stability that
represents a concerning matter with all open-source
platforms. In this paper, a developed QGIS has been
presented in which python, C++, and SQL are used
as programming languages.

Spatial Decision Support System

Spatial Decision Support System usually uses
a range of time and space data such as land use
information, transportation, information about water
resources, population, agricultural development,
climate, and job opportunities. The draft can be
designed to evaluate different geographic strategic
decisions through the use of two or more historic
levels. In fact, the assessments can be made. Space
architects may use these methods to measure the
effects of various circumstances and also provide
insight for intelligent decisions. A user-friendly
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interface requires simple changes to allow the
process to be modified to accommodate future
adjustments. Managers use computer-based support
mechanisms to collect useful information, policy-
making concepts, simulation, and in support of
decision-making by using business intelligence
technologies. The DBMSs are engineered for maps
and space query support. The Spatial Decision
Support System database needs three data kinds to
be integrated; maps, spatial queries, and analytical
modeling. Firstly, local spatial primitives such as
coordinates and chains; Secondly, topological
Obijects with a characteristic, such as points, nodes,
lines, and their relationships; Thirdly, topological
characteristics such as population, and vegetation.
The database must allow the user to build and
exploit complex spatial relationships on a variety of
scales, degrees of resolution, and aggregation levels
between all three types of data. Database
management systems that have been identified in
many GIS use the conceptual data model. Alternate
data designs have proven effective in decision
support system implementations. The expanded
network model is an improved version of the
network model and can be used to represent
transport network connections and nodes transport
networks that are a common framework for
implementing spatial decision support systems
given the importance of site selection technologies
and the availability of analytical methods *.

In this paper, the major intent of the spatial
decision support system is to specify the best route
based on features determined by a user, this means
that the user is capable of selecting which features
the system will use to compute the shortest path
using an advanced algorithm of artificial
intelligence
The Proposed Model of GIS-based Multi-
Function Support System:

The proposed model includes several stages;
Google Maps downloading, preprocessing,
integrating with the database, and identifying the
best route. The general block diagram of the
proposed model is shown in Fig. 1.
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Figure 1. General block diagram of the proposed model.

Google Maps Downloading

The first stage in this proposed model is
downloading the Open Street Maps (OSM) database
via utilizing QGIS. In this stage, firstly the data are
downloaded as OSM file format, then the OSM file
is converted to a file of a spatial database. After

that, the database file is separated into two levels
which are lines, and polygons.

Fig. 2 shows the map of Baghdad which
represents the study area, and how the two levels
appear on this map in QGIS. In this figure, the lines
represent the roads, and the polygons represent the
buildings.

3
Figure 2. The levels for the city of Baghdad.
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When working directly on online Google
Maps data, then it is not possible to make any
modification to the search algorithms or to apply
any new algorithms; therefore, the data must be
downloaded from Google Maps. The offline google
maps data will be incomplete and contain lots of
null values and unlinked roads; therefore,
preprocessing must be done so that the proposed
model can accomplish the required task in the
shortest possible time.

Data Preprocessing

The preprocessing stage represents the
manipulation of the network data downloaded from
google open street maps which is an important step
in the later stages of the proposed model. The
process of analyzing data that has not been carefully
screened for such problems can produce misleading
results. Furthermore, the existence of irrelevant and
redundant information or noisy and unreliable data
can make the stage of identifying the best route
more difficult. Thus, the network data preprocessing
is an essential stage to make the model works in an
efficient way. This stage includes several steps;
Network provision, specifying the center of
polygons, connecters addition, and specifying the
transport network.

The open street map lines-level represents the
input to the step of network provision in which each
line is labeled with start and endpoints via
computing the total length of each line (even it is a
curvy road). Unique identifiers and directions to
each road or line are given to these points. A lines-
level with newly added features and a nodes-level
represent the output of this step. This step works on
decreasing the time required for finding the path

between the two lines-level with n and m nodes as
features. Fig. 3 shows a sample of the output of the
network provision stage on the map. In this figure,
the information of the lines-level is taken as input
and the beginning and ending points are added for
each line for decreasing the points needed for
representing the lines.

1545

(460

Figure 3. A sample of output for the network
provision stage.

1406

There are two processes within QGIS tool
packages that are utilized to make polygons-level
recognizable by the lines-level. The first process is
an algorithm specifying the center of polygons in
which the centers of all polygons are computed and
assigned as points. The outcomes of this process are
shown in Fig. 4. In this figure, the centers of
polygons are calculated and referred to as points
that hold all the polygons' features, afterwards,
these points can be connected with lines-level by
utilizing the second process for making the places
on the map are recognizable via roads.
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In the second process, a new line or lines will
be assigned for connecting the center point of each
polygon with the closest line or lines. The polygons
(buildings) may have multiple entrances or access
points; therefore, more connections can be added to
the center point of the polygon to connect these
entrances with the closest line or lines. The input to
this process is the lines-level, nodes-level, and
center points-level, and the output is lines-level with
newly added links, and new nodes-level. Fig. 5
shows the outcomes of the second process.

Figure 5. Samples of output for the process of

adding connectors, (a) when there is one
entrance to each polygon, and (b) when there are
multiple entrances.

The last step in the preprocessing stage is the
process of specifying the transport network in
which the users are able to set the fundamental
required features like (cost, n-node, m-node, link-
id), and ignore the other unrequited attributes, in
addition, initialize new features to each road like
(speed, capacity, direction) for improving final
results. The output of this step is the SQLite
database which includes the whole records of links
and nodes-level.
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Database Integration

This stage includes two steps for integrating
the results of the previous stage with the last
interface which interacts with the users.

Because the whole data are temporarily saved
on random access memory, the database is required
for saving the final results of all previous stages.
The output of the previous stage (SQLite format)
which includes links and nodes-level should be
exported and integrated with the database of
PostgreSQL. To accomplish these processes;
Firstly, reading the file of SQLite with a spatiality
database engine in QGIS; Secondly, exporting the
levels to the exterior position on disk (as shapefile
format); Thirdly, utilizing shapefile exporter for
saving data in the database of PostgreSQL. Finally,
utilizing the pgAdmin DMS to the processes of
editing and modification.

Best Route Identification

The process of identifying the best route
represents the final stage in the proposed model
which works on connecting to the database of
PostgreSQL, analyzing data, and displays it. The
utilization of artificial intelligence algorithms
assists users to provide optimal results. The utilized
algorithm of artificial intelligence represents an
advancement of Dijkstra’s algorithm and uses extra
information on turn restrictions.

The links-level can be represented as a
directed graph of (V, E) pairs, where, V indicates a
set of nodes (road intersections), "V= {1, ..., n}",
and E indicates a set of edges (road segments), "E=
{es, ..., em}". Every edge e« = (i, j) € E, node "I"
and node "j" € V. Furthermore, each ex€ E holds
positive features f(ex) = f(i, j), such as the distance,
travel time, the safety of the road, and other features
between i and j nodes. Generally, the turn
restrictions should be considered in the road
networks. The existence of no U-turn no-left, and
no-right signs work on constraining the car
movement at the intersection. In formal, R
represents all the turns in the road network, and A
represents the allowed turns which is a subset of R.
The walk W is said to be feasible, when W follows
turn restrictions at the intersections, in other words,
W becomes feasible when the edges created via
sequential nodes in W belong to A.

The utilized algorithm of artificial
intelligence works on maintaining information
about distances and labels of visited roads, rather
than nodes as in the Dijkstra’s algorithm. When the
algorithm is started, interim labels are given to
those roads deriving from the beginning node. At
each iteration, the algorithm selects the temporary
labeled road with less traveling time from the
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beginning node. A permanent label is given to this
road and the traveling time to the reachable roads is
updated. If there are no more roads of temporary
labels or a road accident to the last node is accessed,
then the algorithm is stopped.

For a given edge (road) ex€ E, let t(ey) be the
shortest traveling time from the beginning node is €
V to the road ey, involving distance f(eyx), and let
p(ex) be the previous road to road ey in the shortest
route. Suppose X is the sets of permanently labeled
roads and Y is the set of temporarily labeled roads.
The proposed algorithm for identifying the best
route is explained in Algorithm 1.

Algorithm 1: Pseudo-code for identifying the best route

Input: A directed graph of (V, E) pairs, A, beginning
node i, €V, ending node i, eV

Output: The best route W* from i, to i,

1. X<QY«E

2:Forall e, € E do

3:t(ey) « +o

4:p(ey) « null

5: End For

6: Forall e, = (ip,j) € E do
7:t(ex) < f(ex)

8: End For

9: While |X| < |E| do

10: e « argmin,, € Y(t(ex))

11: X « X U{ep},Y « Y \{ez}

12: If t(ep) = oo then

13: No route between i;, and i,

14: Stop

15: Else

16: If e, = (i,i,),i € V then

17: Construct W* backtracking from p(ez)
18: Stop

19: End If

20: End If

21: For all e, such that (e, e;) € Aand e, €Y do
22: If t(ey) > tlep) + f(ey) then

23: t(ey) « tlez) + f(ex)

24:p(ey) < e

25: End If

26: End For

27: End While
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Fig. 6 shows a sample of output for the
process of identifying the best route, in other words,
identifying the best line connecting between the
source and the destination based on Algorithm 1.

s i i ) PN == /4 > S S o
Figure 6. A sample of output for the process of
identifying the best route.

The Experimental Results:

The proposed system is implemented using
the QGIS platform and (python, C++, SQL) as a
programming language, through the environment,
windows (10) operating system, Lenovo ThinkPad
computer (processor: Intel core7, CPU: 2.7 GHz
and RAM: 16GB).

The database of PostgreSQL is utilized for
validating the proposed model performance. This
database includes more than (30000) records to the
points-level, (50000) records to the lines-level, and
(3000) records to the polygons-level. Table 1 and
Table 2 demonstrate samples of the fundamental
features table to the lines-level and polygons-level
for the city of Baghdad, respectively.
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Table 1. A sample of the fundamental features table to the lines-level.

Identifier Highway One-way Name Length
4074614 trunk yes Dora Expressway 0.28115112
4074615 trunk yes Dora Expressway 0.292798944
4074616 trunk yes Dora Expressway 6.208504461
4074617 trunk yes Dora Expressway 0.834451708
4074619 trunk yes Baghdad Airport Road 5.98900085
4074623 trunk yes Baghdad Airport Road 6.12733355
4074729 tertiary yes Al-Hadi Street 0.413827197
4212467 tertiary yes Palestine Street 4.677598343
4212468 tertiary yes Palestine Street 4.664823306
4212469 tertiary yes Palestine Street 1.854460107
4212470 tertiary yes Palestine Street 1.770604588
4213744 trunk yes Al Jadriyah Bridge 0.67836173
4213746 primary yes Al Jami'ah Street 2.505094439
4213747 primary yes Al Jami'ah Street 2.491342097
4213749 trunk yes Two Stories Bridge 0.288171367
4213750 trunk yes Two Stories Bridge 0.269349383
4214032 primary yes Outer Karada 4.803751569
4234778 primary yes The Four Streets 2.364685696
4234779 primary yes The Four Streets 2.326234857
4234871 secondary yes Police Tunnel 0.163748838
4234872 secondary yes Police Tunnel 0.163164394
512115266 tertiary No Bab Al-Mourad Street 0.515835174
Table 2. A sample of the fundamental features table to the polygons-level.
Identifier Name Amenity Perimeter
4493601 Aaky daals University 6.498952202
71534769 Auxigl) 44S | yidls Restaurant 0.387594498
71735129 ol Jall ALuBY) Aigll 25K College 0.23749399
82659217 Al Aiall Hospital 4.265126802
82662616 Sloall il sl Gulaall Public Building 1.272513032
82665090 L () (o4500a Hospital 0.818307654
82691349 Llall &2Vl daSadll Courthouse 0.602743061
82691943 Croedll daals University 1.992777191
82692901 & gayall (Al Hospital 1.321610007
82698640 Al Sl A Hospital 1.138527936
83069915 4y paiiual daals University 1.443058621
83190276 SN HAlal de ) Place Of Worship 0.646686207
83206082 3y praiival Aaalal) dunigl 4 University 1.232832136
83424743 @bl lall 408 alasy dadls University 4.710678803
83672623 EEENPL [EEPIEN | University 2.049605825
85916481 Al e 30/ alary /L o1 53K agaa University 2.789158367
85931489 dananll Alaall Lddiue Hospital 0.852364958
85931827 Glall sl dnals University 0.969295752
85932364 48 all o slall el ol 48 - ok daals University 1.346965289
366717471 Soeadl amis pala Place Of Worship 0.199525707
366717656 gl s Place Of Worship 0.117790457
366722185 G gud) Blad asla Place Of Worship 0.175593965

The steps of the preprocessing stage provide
results works on enhancing the levels to obtain
optimal processing and minimal computation time.
The network provision step takes the information of
the lines-level as input and adds beginning and

ending points for each line. This step works on
decreasing the points needed for representing the
lines. Table 3 demonstrates the obtained results of
this step.
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Table 3. A sample of the obtained results of the network provision step.

Identifier Highway Travel Time Cost n_node m_node
4074614 trunk 0.28115112 0.004685852 21806 22245
4074615 trunk 0.292798944 0.004879982 20687 21107
4074616 trunk 6.208504461 0.103475074 22651 18506
4074617 trunk 0.834451708 0.013907528 23152 19428
4074619 trunk 5.98900085 0.099816681 3177 3691
4074623 trunk 6.12733355 0.102122226 3382 3402
4074729 tertiary 0.413827197 0.00689712 3235 3318
4212467 tertiary 4677598343 0.077959972 35579 35579
4212468 tertiary 4.664823306 0.077747055 35946 35614
4212469 tertiary 1.854460107 0.030907668 34617 35209
4212470 tertiary 1.770604588 0.029510076 34549 34549
4213744 trunk 0.67836173 0.011306029 33339 34549
4213746 primary 2.505094439 0.041751574 34605 33381
4213747 primary 2.491342097 0.041522368 33242 31207
4213749 trunk 0.288171367 0.004802856 31187 33223
4213750 trunk 0.269349383 0.004489156 32564 32258
4214032 primary 4.803751569 0.080062526 29191 29280
4234778 primary 2.364685696 0.039411428 29598 29635
4234779 primary 2.326234857 0.038770581 29528 30456
4234871 secondary 0.163748838 0.002729147 29528 29603
4234872 secondary 0.163164394 0.002719407 29558 31585
512115266 tertiary 0.515835174 0.008597253 36739 36312

After that, the polygons-level and the lines-
level are connected. As a result, all the polygons
can be accessed by the network-level. The network-
level includes numerous nonessential information
that requires to be eliminated and insert new

information for all roads like capacity, speed, and
cost of roads for forward and backward directions.
Table 4 demonstrates the results of specifying the
transport network.

Table 4. A sample of the obtained results of specifying the transport network.

# | dL'r!k. n_node m_node Direction Capacity Speed _nm, Cost
entifier mn

1 4073873 35744 35434 1 3 60 0.001641
2 4074320 32352 32683 1 3 60 0.006054
3 4074577 42373 41724 1 3 60 0.004363
4 4074626 13848 13152 1 3 60 0.006269
5 4074729 37306 38103 1 3 60 0.003717
6 4074977 55091 55384 1 3 60 0.001876
7 4076915 35829 35772 1 3 60 0.00119
8 4076960 33220 32844 1 3 60 0.001664
9 4078767 35609 35557 1 3 60 0.000258
10 4079773 27854 28133 1 3 60 0.001595
11 4080880 37222 37080 1 3 60 0.00056
12 4083081 24622 23758 1 3 60 0.005357
13 4083597 21624 21788 1 3 60 0.001543
14 4085931 30465 30829 1 3 60 0.002692
15 4089222 58678 59151 1 3 60 0.002848
16 4116032 6541 7116 1 3 60 0.01043
17 4192607 61795 61898 1 3 60 0.000808
18 4208164 60906 61032 1 3 60 0.000668
19 4208957 60464 60640 1 3 60 0.001929
20 4209550 56217 56263 1 3 60 0.000758
21 4210558 57925 58386 1 3 60 0.003377
22 4210698 60039 60301 1 3 60 0.001459

In Table 4, the columns indicate a unique
identifier, beginning (n_node) and end (m_node)
points for the road, the direction (either one

(nmdirected road) or zero (mn directed road), the
capacity, the speed limit, and the length in kilometer
for the roads in the maps.
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The spatial decision support system
represents the final stage in the proposed model that
encompasses an advanced artificial intelligence
algorithm with all the tools for assisting the users to
identify the best route. The users require to select
the field of cost, and the beginning and end points,
then the model displays the best route between these
specified points. Table 5. explains an example of
the best rout starting from node 14919 and ending at
node 13872 with a total cost of 0.108748.

Table 5. A sample of the obtained results of
identifying the best route.

Sequence Beginning Node Next Node Cost
0 36331 0.003066
1 36877 37232 0.001276
2 36319 36856 0.001848
3 36203 36412 0.002385
4 36386 36476 0.000349
5 36476 36627 0.001498
6 36695 36866 0.001483
7 36921 37002 0.000794
8 36364 36960 0.002158
9 36479 36587 0.000932
10 36068 36535 0.001621
11 35873 36002 0.001156
12 34225 35761 0.005992
13 34278 34186 0.001125
14 32528 34298 0.00654
15 32747 32406 0.005978
16 32683 32329 0.026804
17 32104 32367 0.000901
18 31037 31853 0.002697
19 30389 30987 0.002016
20 29725 30330 0.002475
21 29018 29686 0.002727
22 28470 28924 0.002114
23 28008 28431 0.002525
24 27633 27873 0.001247
25 27278 27416 0.000685
26 25190 27220 0.010903
27 25154 23969 0.00946
28 24035 24254 0.001345
29 24393 24271 0.000755
30 24460 _ 0.003893
Conclusion:
In this paper, an effective continuous

combination of geographic processing tools from a
diversity of sources into the Quantum GIS has been
delivered. This original construction  was
premeditated to incapacitated problems with prior
applications of geo-processing implements in QGIS,
like the nonexistence of operator interface and
performance reliability, widespread code
replication, and nonexistence of mechanization
abilities. The main objective of the proposed multi-
function support model is to assist the user to
choose the top path from a variety of options
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depending on any feature the user selects such as
length, travel time, the safety of the road, and other
features. In this proposed model, the users are
capable of varying the experience level utilizing the
model with no requirement for any earlier accessing
or training of the results. Additionally, utilizing
advanced algorithm of artificial intelligence for
identifying the best solutions to problems that users
face does not need to redesign the system from
scratch. In future works, there is much space for
further improvements; one of these improvements is
to make the system work in real-time by using
sensors to locating the current location of the user
and updating the algorithm of pathfinding with new
input whenever the user changes his location.
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