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Abstract— This paper presents a web portal that plans the entire trip for the user comfortably in a
single web portal. It provides all possible connections between a specified source and destination. The
user can prioritize between the cheapest, the fastest and the shortest route available and make online
reservations. The system also gives the option of a multi-city round trip. Concepts of graph theory and
data structures have been used for optimizing the algorithms. This hasreduced the aver age response time
of the system for a user query by 0.2 seconds as compared to the existing system. Besides, the system
offers additional functionalities like travel counseling, users experience sharing forum and hotel booking
which makes the system mor e acceptable to the users.
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I. INTRODUCTION

In the present scenario, the users need to switch between multiple websites to plan their trip and to decide
among the several available means of transportation and/or service providers that suit their needs. Thisisindeed
a time-consuming process without a very satisfactory and accurate result. The main aim of the paper is to
address this problem.

The system spans across the various transport facilities available i.e. buses, cabs, trains and flights. The user
is given an option to choose between the cheapest, the shortest or the fastest route available between the desired
source and destination [1]. By default, the fastest route is sel ected considering the fact that most users these days
opt for fastest travel. However, sometimes users look for cheapest or shortest route possible. Thus, the system
caters to the ever-changing user needs and choices, which increases the flexibility of the system.

Besides, the user can avail of reservation facilities based on the specific journey dates. The system gives a
comprehensive list of departure and arrival times with the corresponding station names for the entire route. For
every connection route — the user can view connection details and/ or make a reservation. The portal has a panel
each for the client, admin and service providers [1]. Each panel provides various functionalities that cater to the
need of the particular end-user.

e The admin panel has a log in page, provides a detailed user overview, an overview of reserved ticket
database, view access to client’s personal data. It also enables addition and deletion of client sessions,
facilitating ticket reservations and maintaining an updated database of commuting connections.

e Theservice providers panel hasalog in page, enables them to update the details of their transportation
services which include the source and destination, the distance between them, the cost and time taken
for each route provided.

e The client panel has various functionalities such as user registration, log in page, access to personal
data with edition rights, displaying travel history, making reservations and payments for ticket booking.

Il. PROPOSED SYSTEM ARCHITECTURE
The high level architecture of the system that we proposed is shown in the Fig. 2. below:
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Fig.1. System architecture

In Fig.1. shown above, the System Interface includes functionalities for making ticket reservation for one-
way trip or multi-city round trip based on the user's preference, hotel booking facilities, travel counseling
facilities, aforum to share the experience with the other users of the system and a feedback collection portal.

I1l. WORKING OF THE SY STEM

In order to make a choice, one has to select the source and the destination from a drop down menu. On
selection confirmation, a list of al possible routes between the source and destination will be displayed on the
screen, starting with the ones that match with the user’s choice followed by the lesser relevant options. In case
of cheapest connections, connections are sorted by ticket price while in case of fastest connections; they are
sorted by connection duration. Similarly, if the user’s choice is shortest path [5], they are sorted by connection
lengths. To make the user interface more interactive, a graphical calendar is displayed for the user to choose the
dates of journey.

The system is designed to improve itself based on feed-back received from end-users using a self-learning
mechanism. The system provides an interface between the service providers and the client by which the client
can register complaints specific to a particular agent/ company.

For making the payments, a payment gateway is used which links the website to the processing network and
the merchant account.

Along with this, the major tourist attractions of the destinations are offered. To ease the stay, alist of hotels
available at the destination is displayed sorted according to the tariff. This plans the entire trip for the client in a
single portal. In addition, there is a forum where users can share their experience about the service providers,
their travel experience and the places worth visiting which will benefit the other users to decide and plan their
travel.

In addition to the aforesaid functionalities, the system supports travel counseling facility which will provide
the client complete information about the climatic conditions, disease outbreaks and necessary medical
precautions depending on the chosen destination(s).

ISSN : 0975-4024 Vol 5No 3 Jun-Jul 2013 2329



AnkitaBihani et.al / International Journal of Engineering and Technology (IJET)

Fig.2. Flow of control of the system
Fig.2. shows the complete flow of control of the system from the point where the user logsinto the system.

IV.IMPLEMENTATION PHASE
A. Algorithms Used

To implement the idea of presenting the user a wide spectrum of commutation options to choose from, we use
several algorithms which are discussed below:

Depth First Search [3] [10] is used for finding routes between the specified source and destination. The
algorithm is described as follows:

1. Declarethe graph [8] G with vertices V defined by an array.
2. Declare an empty stack.

3. Push al the vertices into the stack and start tracing it. If an unvisited vertex arrives, then pop that vertex
from the stack, else display the visited vertex using Boolean array.

4. Push the neighbor vertex of the unvisited vertex into the stack and repeat the process again.

To sort the routes, we have to travel across each and every station in the transportation network. Hence we
use the Depth First Search algorithm for this purpose. This ensures that no station is visited twice and keeps the
record of every unvisited station using a stack.
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Heap sort [3] is used to sort the routes between the stations based on cost, distance or time depending on
user’s choice. The pseudo codeis asfollows:
Heapsort ( X)
{
Bui | d_Max_Heap( X)
for i <- length(X) to 2
{
swap X[1] <-> Xi]
heapsi ze[ X] <- heapsize[X] -1
Max_Heapi fy(X, 1)
}
Bui | d_Max_Heap( X)
{
Heapsi ze[ X] <- | engt h( X)
for i <- floor( length[X]/2 ) to 1
do_Max_Heapi fy(X, i)

}
Heapi fy(X, i)
{
[ <- left(i)
r<- right(i)

i f((I<=heapsize[X])and (X[1]1>Xi]))
then greatest<- |
el se
greatest<- i
i f(r<=heapsize[X])and
(X[r]>Xgreatest])
then greatest<- r
if (greatest !'=1)
{
then swap X[i] <-> X greatest]
Max_Heapi fy(X, greatest)
}
}
Where left (i) returns 2i and right (i) returns 2i+1.
The heap sort algorithm is used to get three sorted graphs for determining the shortest, the fastest and the
cheapest paths.
The three heaps are built according to:
e Timetaken to travel from one station to another for finding the fastest path.
e Distance between two stations for finding the shortest path.
e Cost of travel for finding the cheapest path.

The most striking functionality of the portal is to allow the client to plan a round trip that starts from a city,
goes to a number of cities and returns to the starting city. This feature helps the users to plan their trips
efficiently by providing the shortest or the fastest or the minimal cost route. The Christofides algorithm (used
for solving Travelling Salesman Problem [6] [9]) is used to implement this idea. The agorithm is described as
under:

1. Find the minimum spanning tree [2] [9] using Kruskal’s algorithm.

2. Find the perfect matching M from cities with odd degree.

3. Combine the edges of M and the spanning tree to form graph G.

4. Findthe Euler cycle[4] in G by skipping the cities that are already visited.
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The Kruskal’ s algorithm [3] (used in stepl of Christofides algorithm) proceeds as follows:

1. Thestarting city is considered first.

2. The edge with the minimum cost or distance or time from the starting city to the next city is found.
3. Then the starting city is connected to the next city using the above found edge.
4.

Similarly, the least cost edge is found for the next city and so on till al the cities in the user chosen
route are visited exactly once.

To ensure that there is always an even number of odd degree vertices to do the matching (in step 2 of
Christofides algorithm), Handshaking Lemma comes to play. The Handshaking lemma states that in any graph,
the sum of all the vertex-degreesis equal to twice the number of edges.

The Euler [4] cycle (to be found in step 4 of Christofides algorithm) is a path through a graph which starts
and ends at the same vertex and includes every edge exactly once.

Fleury's algorithm is used to find the Euler cycle. The algorithm is explained as under:
Let G be an Eulerian graph [4].

1. Choose any vertex v of G and set current vertex equa to v and current trail equal to the empty
seguence of edges.

2. Select any edge e incident with the current vertex but choosing a bridge only if thereis no aternative.

3. Add eto the current trail and set the current vertex equal to the vertex at the 'other end’ of e. [If eisa
loop, the current vertex will not move.]

4. Delete e from the graph. Delete any isolated vertices.
5. Repeat steps 2 — 4 until all edges have been deleted from G. The final current trail is an Eulerian trail
[7]inG.
V. RESULTSAND DISCUSSION
The comparative study between the existing methodology and our proposed solution is given as under:

Table |. Comparative study between existing method and proposed solution

Basis of comparison Existing M ethod Proposed solution
. . Bubble sort Heap Sort
Sorting algorithm Time complexity: O(n"2) Time complexity: O(nlogn)

Christofides algorithm for

Multicity round trip No solving Travelling Salesman
problem
Average Response time for a 0.10s 0.8s

user query

We propose a single efficient portal that maps the user requirements across all the possible commutation
options. Hence, the user is provided with a much better range of options to choose from. It improves the
acceptability of the system. Moreover, searching and sorting algorithms have been optimized by using Depth
First Search and by using Heap sort instead of Bubble sort for sorting. This will increase the efficiency of the
system leading to lesser delay in service response time. The faster the system is — the more it will be preferred
by the users.

VI. CONCLUSION AND FUTURE SCOPE

We have provided an optimized system to the users to plan their entire trip on a single web portal. Searching
algorithm uses Depth First search which ensures that there is no unvisited vertex in the user chosen route while
sorting algorithm used has increased in efficiency from O(n*2) to O(nlogn) where n stands for the number of
stations(nodes). The user has an option to plan a multicity round trip. This uses the optimal Christofides
algorithm for solving the Travelling Salesman problem. In addition, there are several functionalities that guide
the user in the process of planning the travel and stay. Thus Optimized e-Transportation System customized to
user need aims to make the user’ s life easier and faster.

We plan to extend the system by providing an option to the users to go for self- planned road-trips. This
would entail giving the user a choice between the shortest and the fastest route available. Moreover, the system
can be made available as a mobile app wherein Global Positioning System can be incorporated to guide the
users throughout the travel.
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The system can be expanded such that the user is not restricted to choose a single means of transport for the
entire journey. The flexibility to switch between the different means of transportation for different lengths of the
journey based on the optimal criterion chosen by the user will be made available.
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