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The rail transportation system is crucial to the growth of any developing nation. Thus, there is a need fo optimize the
processes surrounding rail fransportation, such as purchasing frain tickets. The process of purchasing fickets manually at
Nigerian railway stations is prone to ticket racketeering. Online ticketing systems have proven fo be effective in other
fransportation systems such as the qir fransportation system. Therefore, implementing a web-based system for the
ticketing process of rail fransportation in Nigeria will solve the problem of ticket racketeering. The system is implemented
using HTML, PHR CSS, JQuery, JavaScript and Booftstrap with Quick Response (QR) codes for the process of ficket
verification. Evidently, the system is reliable and recommended for use in ticket booking and reservation for rail
transportation in Nigeria as it will contribute immensely to the economic growth of the country.
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INTRODUCTION

According fo Agunloye and Oduwaye (2011)
fransportation is the mobility of people, goods, services
and information by specific modes, some of which are
roads, railways, airlines, and shipping lines. Each of these
fransportation modes supports the movement of people
and goods from one place to another. Focusing on the
lond mode of fransportation and especially the rail
tfransportation system began in the mid-16" century in
Germany in form of horse-powered funiculars and wagon
ways. Railway reduces the cost of shipping and minimizes
the loss of goods compared with water transportation,
which is often characterized by ship mishap occasionally
(Choudhary & Rao, 2018). Although the rail mode of
fransportation was thriving in developed countries, it was
only adoptedin Nigeriabetween 1898 and 1927, partly to
maintain the connection between the central seat of
colonial government in Lagos and other parts of the
country. It was intended to set up the Nigerian Railway
Corporation to engage in carriage of passengers and

goods. So that it will offer full value for money, meet cost of
operations, improve market share and quality of service,
ensure safety of operations and maximum efficiency,
meet social responsibility to meet the requirements of rail
users, trade, commerce, industry, government and the
general public (Agunloye & Oduwaye, 201 1). The process
of purchasing rail travel fickets in the Nigerian railway
sector is experiencing major issues as ticket racketeering
continues to be unabated at major train stations in
Nigeria, so that large crowds of passengers struggle to get
on board (Igidi et al., 2019). This is because railway travel
fickets are manually booked and reserved, leading to
sharp practices on the part of the authorities and middle
men. This calls for the adoption of information
tfechnology-based solufions. This is the gap that this
research aims to provide solufions by designing and
implementing an e-ticketing booking and reservation
system for rail transportation using QR codes verification
method for booking and payment. This is because the
automation of the system will entrench accountability
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and transparency, thus boosting the economy of the
country.

1. Literature Review
1.1 Rail Transportation System

Rail transportation is a way of moving passengers and
goods on wheeled running on rail, also referred 1o as
fracks. Tracks usually consist of steel rails, installed on ties
(sleepers) and ballast. Rail transportation commenced in
mid-16" century in Germany. Modern rail transportation
began with the British introduction of the steam powered
locomotives in the early 19" century. The railway system in
Great Britain is adjudged as the oldest in the world history.
It was manufactured by George Stephenson and his son
Robert (Robert Stephenson and company). Moreover,
locomotion No. 1 was the first steam locomotive-powered
fo convey passengers on the public rail line, the Stockton
and Darlington in 1825. In addition, George
manufactured the first public intercity railway line in the
world history to use only the steam locomotives all the
time, the Liverpool and Manchester Railways was
commissioned in 1830. Steam engines are the critical
component of the industrial revolution. Railway
fransportation carries alarge number of people and large
quantity goods at a reduced cost and causes minimal
loss and damage to goods as compared to other
fransportation. The proliferation of the railway network and
the use of railway timetables give rise to the
standardization of time (Railway time) in Britain based on
Greenwich Mean Time. The invention and development
of the raiway in the UK was one of the critical
technological breakthrough of the 19™ century
(Choudhary & Rao, 2018).

1.1.1 Rail Transportation in Nigeria

The Nigerian Railways came into existence on 3 October,
1912 by the merger of Lagos Government Railways and
Baro-Kano railway. It however, became an autonomous
public corporation by an Act of parliament called the
Nigeria Railway Corporation (NRC) Act (1955), amended
in 1990. The Nigerian Railway networks runs diagonally
from the Southwest (Lagos) to Northeast (Nguru) and
from the South-East (Port-Harcourt) to through

Kafanchan to North-East (Maiduguri). The Network
consists of 4332 track kilometres characterized by sharp
curves and steep gradients in some sections. Apart from
Kafanchan-Maiduguri, which was constructed between
195410 1964, most of the network fracts were constructed
between 1898 and 1927. Not much has been done in the
construction of the new rail line since 1964 (Bureau of
Public Enterprises, 2018). According to the Punch
Newspaper (1971-2020), fifty years after
independence, Nigeria is sfill struggling to operate a part
of the 3,505km of railway inherited from British colonial
masters amid failed numerous contracts. The Nigeria
Railway Corporation was credit to have performed
reasonably well between 1955 and 1979. But there was a
steady decline in the late 1970s. Although the successive
government is concerned about the parlous state of the
nation's railway system by allocating funds to turn around
this major important transport mode, which does not
franslate intfo desirable improved frain services. This was
attributed to lack of maintenance, policy inconsistency,
corruption, management inefficiency and inadequate
marketing (The Punch Newspaper, 1971-2020;
Leadership Newspaper Nigeria, 2018). Considering the
importance of functional rail system to the economic
development of a country, the Federal Government of
Nigeria is working out plans to revolutionize the sector
(Leadership Newspaper Nigeria, 2018). Although the old
Lagos-Kano rail line was inaugurated in 217 December,
2012 after its rehabilitation, the rehabilitation of Port-
Harcourt-Maiduguri is ongoing, with Abuja-Kaduna Mass
Transit trains Lot 1 and Lot 2 already completed and
inaugurated by President Muhammadu Buhari on 26"
July, 2016 (Barrow, 2016). Commissioning of Lagos-
loadan standard Gauge Mass Transit frain by the Vice
President Yemi Osinbajo on the 8" of February, 2019 and
many ongoing railway rehabilitation and construction of
new rail lines will link the North and South, East and Western
part of the country (Aliyu, 2019).

1.1.2 Quick Response Codes (QR- Codes)

Quick Response codes (QR-Codes) were first created in

1994 by Denso Wave Incorporated, Japan. Denso Wave is
the parent company of Toyota. QR code is a machine-
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readable opftical label with information on the associated
item or product. Unlike the conventional barcode where
information is coded only in one direction or one
dimensional. In the other hand, QR code is two-
dimensional, in which the information is coded in two
directions: vertically and horizontally. QR code can
provides up to a hundred times more information than
barcodes and it can manage all types of data: lefters,
numbers, graphics and audio or videofiles. It canencode
up to 7000 characters compared to conventional
barcodes that stores only 20 digits. Information can be
viewed from different directions in QR codes (360
degrees) (Chang, 2014).

1.2 Related Concepts

1.2.1 Finger Print-Based Railway Ticket Reservation
System using Microcontroller

The implemented system (Rani & Rajan, 2018) is a
completely electronic and automated ficket booking
system, in which reservation is carried out by means of
finger print sensor and implemented using Peripheral
Interface Controller (PIC). The implemented system
employed the methodology such as image processing
using MATLAB for image acquisition, image analysis and
control machine. Its advantages include the use of
minutia approaches which employs characteristics such
as ridge bifurcatfion fo plot points on a fingerprint,
accurate system recognition and quick identification of
fingerprint. A major weakness of this system is not
integrating the Aadhar card system, which holds the
details of every Indian citizen, making the process of
purchasing fickets and verifying tickets inefficient.

1.2.2 Railway Reservation and Route Optimization
System with Implementation

The application was implemented (Pothineni et al., 2018)
in the perspective of user convenience and a user friendly
inferface which helps users without any complicated
searching of process. The Railway Reservation
application employed the rapid application
development process, model which is an incremental
model. The major functions of the system were acquiring
and monitoring the major issues of user while booking or

any other query such as the cancellation, passenger
name record (PNR) status, live status of train, and train
information. The system provides ease but does not
solve the existing problem of black marketing of tickets
by third party vendors facing the Indian Railway System.

1.2.3 Enhancement of Railway Reservation System using
Internet of Things

Mallikarjuna et al. (2018) exploits the opportunities
created by industrial Internet of Things (IoT). It focuses on
the survey of different communication technologies
under the paradigm of |oT. Using the Aadhar number in
India's Unique Identification Authority of India (UIDAI) and
the replacement of present 4G network of the Indian
reservation system to GSM-R, 5G, LTE and IEEE 802.11, the
survey proved the effectiveness of loT to the present
Indian Railway Reservation System. However, the use of IoT
and other stated technologies is more resource intensive.

1.2.4 Smart Rail Reservation and Verification System with
Unique Identification inloT using Cloud Database

Ganapathi et al. (2018) developed a web application in
Java JSP technology, which is integrated with the Unique
Identification Authority of India (UIDAI) Aadhar system and
also a mobile application. Through the web application
integrated with UIDAI Aadhar system, passengers can
book fickets using biometrics as the primary key without
the need of entering other details, and verification of
fickets confirmed by the mobile application using an
external fingerprint sensor or an inbuilt sensor with each
railway official having login credentials. The system s
expected to solve the problem of refund of money to
passengers who do not get to travel and also the
allocation of seats to passengers on the waiting list.

1.2.5 Unique Identification based Railway Ticket Booking
andAuthentication System

The proposed system (Jha et al., 2018) includes a web
application and a fingerprint reader based on a Unique
Identification (UID) technology, which is applicable for
booking rail tickets and managing travel database for
convenience and fransparency. The system uses Aadhar
database for user verification. The verified user can add
money fo the system's in-built wallet, which will automate
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the ficket booking process. The user then provides thumb
impression at the source and at the destination station
after checking out. The proposed system provides a
secured way to fravel by frains, reducing the huge
amount of fime consumption by avoiding the rush for
ticketing. This system however increases the waiting time
when carrying out fare deduction making the system
inefficient.

1.2.6 Aufomatic Ticket Validation System for Indian
Railway

The proposed system (Vanitha et al., 2018) contains five
modules, which includes the Aadhar based Ticket
Reservation System, Ticket Checker Application, Location
Application, Biometric validation and Destination check
and notify Train Ticket Examiner (TTE) module. Biometric
check and validation of each passenger with the help of
Aadhar dafabase and a fingerprint scanner will take
place at the enfrance and exit of each compartment of
the train. In event of tickets mismnatch an alarm raised and
alert message is sent to Train Ticket Examiner. Using a GPS
receiver on the train, location can be tracked and the
source and destfination of the passenger can be
authenticated or validated. Implementing this system will
require alot of resources which are expensive.,

1.2.7 EnhancedTrain Booking System

The purpose of the proposed system is to provide an
efficient ticket booking, where in each passenger has
equal rights to avail the ficket to minimize the ticket
racketeering and sharp practice (Priyanka et al., 2017).
This system integrates the Aadhar card system with the
railway system to restrict the direct reservation of tickets by
making the Aadhar ID as the mandatory factor for
booking. Using Aadhar ID, the proposed system will
reduce the ficket black-marketing and corruption in the
railway system. The proposed system is focused only on
booking and for the system using many resources, other
features such as payment and reservation cancellation
were notincluded.

1.2.8 Waiting Ticket Optimization using Reservation Chart
Cluster for Indian Railway Reservation Systerm

Khan (2017) proposed the alternative solution for Indian

railway passengers who make reservation but do not get
the confirm ficket. The proposed system will employ a
cloud computing and cluster data mining technigque to
the existing railway reservation system to solve problems
encountered by passengers who stay on the waiting list
but never get a confirm ticket after reservation has been
made. It will also help Travelling Ticket Examiner (TTE) to
identify vacant seats as quickly as possible in order to
allocate tickets o passengers on the waiting list. However,
the proposed system will not solve problems regarding
the ordering and purchasing of tickets.

From the aforementioned literatures review, there is no
research or framework that uses QR codes to tackle ticket
racketeering in railway ficket purchase for booking and
reservation. This is the gap that this research aims to
bridge.

2. Research Methodology

2.1 Description of the Proposed System

The proposed system is a web-based e-ticketing
application that will be implemented using web
technologies such as Hypertext Preprocessor (PHP) and
Hypertext Markup Language (HTML) for defining the user
interface, application logic and database interaction.
For the purpose of development and demonstration, the
database will be running on a local host server which
consists of Apache Server and mySQL Server. QR-code
scanner will made available on any mobile application
operating system for ticket verification purpose. The web
application will be responsible for showing train
schedules, reservations, providing payment option for
fickets to be purchased, providing a refund option for
canceling reservation and also generates QR-code from
the uniquely generated code. The QR-code scanner,
already developed, will serve as a ticket checking device
to verify the genuineness of the ficket submitted by
passengers at the frain station. The proposed system s
designed for use in Nigerian Railway Transportation
ticketing system.

The proposed system will be implemented for adopting
the following modules:

e User Module: This module is infented for passengers
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willing o have access to the system. The interface o
be used is a web-based application that will be
accessed by any browser to allow passengers to view
frain schedules, reqisterinto the system, login to make
necessary reservations, proceed to payment of
which payment mode can be the in-built wallet or a
direct bank payment, upon the payment of the
stipulated amount, an electronic ficket is generated
along with a QR-code from the QR-code module
which is then used for the verification and
authentication of tickets upon train boarding.

e Administrafors Module: This module will be an
interface that is web-based, which will allow a super
administrator register and login to the system to
create other administrators, view train reservations
and update train schedules.

2.2 Functional Requirement (Use Case Diagram)

Figure 1 represents the use case diagram that illustrates
the web-based e-ticketing system for Nigerian railway
system. The system comprises of four (4) actors. The first
actor is the passenger who checks train schedules and
then signs up as a new user of the system or login if the
passenger is already an existing user. This grants access to
the passenger to make reservations, make payment for
fickets and also print the soft copy of the ticket generated
by the system along with the QR-code upon payment. The
second actor is the super administrator, the job of the
administrator is to create other administrators while the
third actor which is the administrator update train
schedules and view frain reservations. The fourth actor
who is the last actor has a job of just verifying ticket as
eithervalid orinvalid.

2.3 Proposed System Architecture (Deployment
Diagram)

A deployment diagram is a Unified Modeling Language
(UML) diagram that shows the execution architecture of a
system, including nodes such as hardware and software
execution environments and the middleware connecting
them. Deployment diagrams are typically used to
visudlize the physical hardware and software of the
system. Figure 2 shows the architecture of the system in

<<include>> _~ Adn
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<<include>>

<<include>>
D>
<<extend>>

Figure 1. Use Case Diagram of the Proposed System

order to understand how the proposed system will be
physically used. The passengers can have access to the
system using their preferred computing device to check
frain schedules, after which passengers can login to the
system from the home page with theirlogin details verified
by the server to grant passengers access to other
functionalities such as making reservations, making
payment for reservation made, save or print generated
ticket which is then taken to the train station and verified by
ticket checkers at the train station. The super administrator
logs into the system to create other administrators, while
the created administrators update frain schedules and
view train reservations.

2.4 Proposed System Workflow of Use Case (Activity
Diagram)

An activity diagram is a flow chart that represents the flow
frorm one activity to another. The activity can be
described as an operation of the system. Figure 3 shows
the proposed system activity diagram. Before accessing
the system, passengers can check the train schedules
which is then required to sign up and present valid login
credentials to the system. After the authentication
process, authorized users such as passenger, admin and
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super admin are granted access o appropriate
resources in the proposed system. For the passenger, this
includes making train reservations and making payment
for reservation made. The super administrator manages
administrator while the administrator provides and updates
frain schedules. The ticket checker accesses the system
upon the verification of tickets with QR code.

3. System Implementation
3.1 System Menus Implementation

This section describes the menus available to users /
fravelers of the e-ficket system, allowing them to enter the
system and perform the necessary functions.
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Figure 2. System Architecture
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Figure 3. Activity Diagram

3.1.1 Passenger Registration Page

The registration page shows how new users of the
implemented system will be registered, the registration
page collects users details and stores it in the database.
These details include first name, last name, email and
phone numbers. Figure 4 shows the registration page.

3.1.2 Passenger Next of Kin Registration Page

Figure 5 is the page for the registration of passenger next
of kin which provides the ftrain station staff with the
information needed to contact the passenger's close
relatives in the event of any problem encountered during
course of the journey.

3.1.3Train Schedule Page

This page shows the schedule timetable of every train
station, the moving pattem, the start and stop point of
each frain, time for every journey and prices. Figure 6
shows the train schedule page.

3.1.4LoginPage

Figure 7 shows the login page that allows users to enter
already registered details such as the users email and
password in order to grant access to already registered
users to the implemented system, when verified against
the content of the database grants or revokes access to
the functionalities.

3.1.5 Reservation Page

After a user is successfully logged into the system, access
is granted fo the user to make use of reservation
functionality. This page requires the user to enter travel
details to make necessary reservation for travel. These
details includes the user's destination, tfrip type and also
specifies if the trip is for a single or multiple persons. Figure
8 shows the reservation page of the system.

3.1.6 PaymentPage

The payment page allows user fo select the preferred
payment method to make payment for reservations
made. Figure 9 shows a user selecting the e-wallet
payment method to make payment for reservations
made. Once the payment is done, amount will be
deducted from the wallet and an e-ficket will be
generated forthe user.
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3.1.7 E-Ticket

Figure 10 shows a picture of the electronic ticket issued to
[ |

the user after payment is done. This ticket contains every i
fravel details of the user and also a QR-code which will be

Build Your Profile

This information willetus know more about you.

scanned at the train station for the validity of tickets. This R—

ficket can be saved on the user device or the user can
only printthe QR-code

3.1.8 Administrator's Page

The administrator's page requires an administrator to login
which grants access to manage train activities. Figure 11
above shows an administrator's login page.

3.2 System Testing Evaluation

System testing is a software testing where complete and
infegrated software is tested. The resolve of this test is to
evaluate the system's compliance based on some
usability criteria to ensure user satisfaction with the
implemented system. The implemented system was : B e

o maongmosw  § meoromum ¢ macowmos § mecr s

Lagen - bl 044800 am.

tested for usability by presenting the system to 5 web s
developing experts in 3 from the deparfment of
Computer Science, Federal University of Technology,
Minna, Nigeria and 2 from the department of Information
and Media Technology from the same University to
validate, 15 users where selected af random and they

comprise of rail fravelling passengers and tickets issuers

. . . . o Figure 6. Schedule Page
and checkers at Minna Railway Station, Minna, Nigeria.
The responses from the users (respondents) were collated
based on usability criteria such as readability, navigability,
speed, task success, user safisfaction design and

accessibility. The respondents responses were rated

E3ED

R

Build Your Profile

This infermation wil et us know more about you

ccoua

\\\\\

Figure 7. User Login Page

based on the following parameters: Strongly Disagree

(SD), Disagree (D), Neither Disagree or Agree, Agree and
Strongly Agree.

Figure 4. User Registration Page From Table 1, 15 respondents strongly agreed with the
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Y

Plaase enter your Login eredentials.

Figure 11. Administrators Login Page

navigability of the system, 2 agreed while 3 neither

Figure 8. Reservation Page . . . .
agreed or disagreed with the navigability of the system.

11 respondents strongly agreed with the speed and

Resartions [ ~ §

efficiency of the system, 8 agreed and 1neither agreed

e nor disagreed. 12 respondents strongly agreed with the
task success of the system, 6 agreed and 3 neither

Fopmalsshey sss agreed nor disagreed. Moreover, 10 respondents strongly
agreed with the user-friendliness of the system, 7 agreed
and 2 neither agreed nor disagreed and 1 respondent
disagreed 12 respondents strongly agreed with the

accessibility of the system, 7 agreed and 1neither agreed

nor disagreed. Lastly, 9 respondents strongly agreed with

Figure 9. Wallet Payment System the readability of the systern, 6 agreed and 4 neither

agreed nor disagreed while 1T did not agreed. From the

PAYMENT SUCCESSFUL!!
Transacton Status: v*pis . above analysis, it can be deduced that the tested system
;.hw has proven to be efficient and reliable for use in Nigeria

B Railway Transportation e-Ticketing system and it can be
n_mm@;: - applied or replicated for use in any similar situation
— anywhere inthe world.
W‘N:L'M The system usability chart (histogram)shown in Figure 12,
G Mol Trin G A T o depicts graphically the analysisin Table 1.

(@) System Usability Test Chart
S areyousatisied with the accessbilty of the syster
Do you agree with the task successof the yster IR

10000 Do you agree with thespeed of thesystem T —
7% Note This Tieket s Oaly Valkd For A To and Fro Trip To Destination Ax Do yousreewith the vy ofthesyster s

— — mSA mA =N mD mSD
(o)

Figure 10. (a,b) Electronic Ticket Figure 12. Usability Test Chart

i-manager’s Journal on Information Technology, Vol. 8 ¢ No. 4 ¢ September - November 2019 15




RESEARCH PAPERS

Questions

SA

Do you agree with the navigability of the system

Do you agree with the speed of the system

Do you agree with the task success of the system

Are you satisfied with the user-friendliness of the system
Are you satisfied with the accessibility of the system
Are you satisfied with the readability of the system

15
1
12
10

D
0
0
0
1
0 12
1

O o o o o o
AN W - w [z
o N N O NP>

Table 1. Evaluating Usability Criteria

Conclusion

A web-based e-ticketing booking and reservation system
using QR-codes was implemented to curb fticket
racketeering in Nigerian Rail Transportation sector. The use
of technology-based solutions to the ticketing system in
the Nigerian railway sector will bring about
unprecedented economic growth and provide solutions
tfo long lasting problems, such as racketeering and
diversion of public funds. In addition, the system is also
reliable as it can be replicated in railway fransportation
ticketing systemin any part of the world. The implemented
web-based e-ticketing system for the railway sector will
help generating revenue for the government and thereby

reform the Nigerian economy.
Recommendations and Future Directions

The implemented system is recommended for use as it
has proven effectiveness and efficiency in tackling ficket
racketeering in Nigerian Railway Transportation. Intending
railway traveling passengers are therefore
recommended to adopt the implemented system 1o
make their bookings and reservations online from the
comfort of their homes or offices regardiess of their
location without subjecting themselves to queuing for
ficket uncertainties and stress.

Future work can focus on adding functionalities to the
system that will offers railway travelling passengers the
platform to express satisfaction/dissatisfaction with the
services delivered to them by the Nigerian Railway
Corporation. In addition, a platform or functionality could
also be added to tackle passengers' complaints, such as
lost baggage, uncomfortable seat, delay in train take off
and late arrival, hidden charges, terms and conditions
among others.

References

[1]. Agunloye, O. O., & Oduwaye, L. (2011). Factors
influencing the quality of rail fransport services in
metropolitan Lagos. Journal of Geography and Regional
Planning, 4(2), 98-103.

[2]. Aliyu, A. (2019). Federal government Inqugurates First
Phase of Lagos-lbadan Rail Today. Daily Trust Newspaper.
https://www.dailytrust.com.ng/fg-inaugurates-first-phase-
of-lagos-ibadan-rail-today.html

[3]. Barrow, K. (2016). Nigeria Inaugurates Abuja-Kaduna

Railway, International Railway Journal. https://www.
railjournal.com/africa/nigeria-inaugurates-abuja-

kabuna-railway/

[4]. Bureau of Public Enterprises. (2018). Completed
Transactions: Land Transport Sector. Nigeria Railway
Corporation. Retrieved from https://bpe.gov.ng/Nigerian-
railway-corporation/

[56]. Chang, J. H. (2014). Aninfroduction fo using QR codes
in scholarly journals, Science Edifing, 1(2), 113-117.
https://doi.org/10.6087/kcse.2014.1.113

[6]. Choudhary, A. K., & Rao, S. (2018). History of rail
fransportation and importance of Indian Railways (IR)
fransportation, Infernational Journal of Engineering
DevelopmentandResearch, 6(3), 73-77.

[7]. Ganapathi, A. S. K. S., Kumar, S. P, Madhusudhanan,
P, & Kumar, R.
verification system with unique identification in 10T using

(2018). Smart rail reservation and

cloud database. Infernational Journal of Pure and
Applied Mathemathics, 119(14), 279-283.

[8]. Igidi, T., Idris, S. A., & Aliyu, A. (2019). Chaos, Touting,
Overwhelms Abuja, Kaduna Train Station, Daily Trust.
https://www.dailytrust.com.ng/chaos-touting-overwhelm-
abuja-kaduna-train-stations.htmll

16 i-manager’s Journal on Information Technology, Vol. 8 ¢ No. 4 e September - November 2019




RESEARCH PAPERS

[9]. Jha, A., Jain, S., &Jain, S. (2018). Unique identification
based railway ticket booking and authentication system.
International Journal of Innovative Research in Electrical,
Electronics, Instrumentation and Control Engineering,
6(3),37-41.

[10]. Khan, J. A. (2017). Waiting ticket optimization using
reservation chart cluster for indian railway reservation
system, Infernational Journal of Advanced Research in
Computer Science, 8(5), 913-916.

[11]. Leadership Newspaper Nigeria, (2018). State of
Emergency in Nigeria's rail System. Retrieved from
https://leadership.ng/?s=State+of +Emergency+in+
Nigera%E2%80%99s+rail+System

[12]. Mallikarjuna, B., Reddy, D. A., & Ganti, S. (2018).
Enhancement of railway reservation system using Internet
of Things. In 2018, IADS International Conference on
Computing, Communications & Data Engineering
(CCODE), SSRN Electronic Journal. https://doi.org/10.
2139/ssrn.3169034

[13]. Pothineni, L., Swarnalatha, P, Ganesh, K. M. S., &

Krishna, G. A. (2018). Railway reservation and route
optimization system with implementation. Infernational
Research Journal of Engineering and Technology (IRJET),
5(3),3013-3017.

[14]. Priyanka, R. P, Pooja, R. B., Zinal, S. M. (2017).
Enhanced train booking system, Infernational Journal of
Advance Engineering and Research Development, 4(3),
119-124. https://doi.org/10.21090/IJAERD.85086

[15]. Rani, S. J., & Rajan, M. P. (2018). Finger print based
railway ficket reservation system using microcontroller,
International Research Journal of Engineering and
Technology (IRJET), 5(5), 2070-2073.

[16]. The Punch Newspaper. (1971-2020). Nigerian
Railway: A Tale of Failed Contracts, Dashed Hope. https://
punchng.com/nigerian-railway-a-tale-of-failed-
contracts-dashed-hope/

[17]. Vanitha, V., Sumathi, V. P, & Kalaiselvi, R. (2018).
Automatic Ticket Validation System for Indian Railways,
International Journal of Recent Technology and
Engineering (IURTE), 7(4), 267-271.

ABOUT THE AUTHORS

Yahaya Mohammed Sani is currently working as an Assistant Lecturer in the Department of Information and Media Technology at
the Federal University of Technology, Minna, Nigeria. He obtained B.Tech degree in Mathematics/Computer Science in 2007,
M.Tech degree in Computer Science in 2016, from the same University. His research interests are in Information System, Big Data
Analytics, Data Mining, Project Management in IT and ICT for Developing Countries.

Mariann Temitayo Usman is a graduate student, 2018/2019 academic session in the Department of Information and Media

Technology at, Federal University of Technology, Minna, Niger, Nigeria.

He holds B.Tech in Mathematics/Computer Science in 2003 and M.Tech in Computer Science in 2016, all from Federal University
of Techology, Minna, Nigeria. His research interest includes Wireless Sensor Network and Security.

i-manager’s Journal on Information Technology, Vol. 8 ¢ No. 4 ¢ September - November 2019 17




	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23

