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The effectiveness of the bus ticketing system is vital for the bus transportation
sector to be more competitive. Public transportation must develop in parallel
with the development of technology to meet passenger demand. With the
issues that are being faced by the passenger, which are traditional ticketing, the
difficulty of obtaining real-time information, and data security, the reliability
of public transportation can be disputed against. The implementation of the
Internet of Things (IoT) in ticketing systems is an important factor in making
public transportation more effective. The development of technology such as
IoT is one of the main things that should be implemented in the ticketing
system in order to make it more effective, which includes secured online
booking, accessible websites and mobile applications, and data security.
Therefore, this research will focus on getting the scientific evidence and proof
needed to determine the factors of effectiveness on internet of things
implementation for online bus ticketing system. The paper will be initially give
the spark to the future works such as examine the effectiveness of IoT
implementation in the online bus ticketing system. Thus, it is beginning by
exploring the process and flow of the RedBus ticketing system to gain an
understanding of the ticketing system process, which forms the backbone of
operations for all bus operators. Next, the researcher used a literature review
to identify the factors that might affecting the effectiveness of IoT
implementation in ticketing systems. Through the comprehensive literature
review the factors in mapping into the conceptual model shown that 3 main
factors determined which are secure online booking, smart tracking and
accessible website and mobile application. The importance of prioritizing
accessibility, usability, and security in [oT implementation also highlighted as
well. Hopefully, this investigation be able to help the public transport industry
to improve the factors that satisfy passenger demand and satisfaction.

1. INTRODUCTION

Public transportation, also known as public transportation, mass transit, and urban transit, refers to various
modes of transportation available to the public, such as van pools, buses, trains, ferries, and their variations. It
implies that public transportation will be used more on the road. Taking public transportation is the most
convenient and cost-effective option. Public transportation is a type of local transportation that allows more
people to travel together along established routes. Public transportation vehicles are intended to make
everyone's life simpler. The benefits of public transit are obvious, whether they are transporting people for
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their daily commute or visitors travelling for enjoyment on their trips. Public transportation is essential in the
lives of inhabitants and visitors alike in cities and towns across the world (Industry Insight, 2021; Nicolas,
2021).

Ticketing system is a software application that allows users to submit support requests, called tickets, for
customer service and technical support. A ticketing system lets you record requests made by your customers,
assigning them to the appropriate customer service team member for resolution. It also allows users to view
requests and other information about their interactions with the company. A ticketing system records the
interactions on a support or service case by first creating a document, or ticket. The ticket is shared by both the
rep and the customer, and it keeps track of their interactions in one place. Both parties can refer to the thread
at any time to check previous material on the issue if there is any confusion or if a detail is missed (Aglibar et
al,, 2022). The ticketing system provides a point of contact for anyone who needs assistance with a problem.
The ticketing tool features a request module that acts as a help-line manager, where all requests from users
with questions about their individual problem are retrieved and then essential solutions are offered to them
by giving them pre-defined solutions. If the administrator has not predefined a solution, the request for that
inquiry is forwarded to the technician to handle the issue (Gohil and Kumar, 2019). The integration of cyber
physical systems (CPS), the internet of things (IoT), and services into major industrial processes defines
Industry 4.0. (Maria et al., 2020; Ud et al,, 2018; Yacob et al.,, 2020; Gil et al,, 2016). IR 4.0 is predicted to
transform how we communicate, live, and work. It is also predicted to change our current values as well as how
we will value them in the future. IR 4.0 is a new phase of the industrial revolution that emphasizes
interconnections, automation, machine learning, and real-time data. IR 4.0 which includes industrial IoT and
smart manufacturing, combines physical production and operations with smart digital technologies. Even
though each business and organization today are different, they all confront the same problem, the need for
connectivity and access to real-time data across partners, products, and people (Tay et al., 2018). [oT generally
refers to scenarios where network connectivity and computing capability extends to objects, sensors and
everyday items not normally considered computers, allowing these devices to generate, exchange and consume
data with minimal human intervention. The concept of combining computers, sensors, and networks to monitor
and control devices (Gil et al., 2018).

In recent years, the application of IoT in the transportation sector has accelerated. IoT market for
transportation is anticipated to reach $328 billion in value by 2023. 10T devices are used in the transportation
industry for a variety of purposes, including ticketing, security, surveillance, and telematics systems, to provide
effective and secure transit in urban areas (Hamilton, 2020). Internet of things offers various potential in the
transportation and logistics sectors. These opportunities involve numerous applications or demands of a
transportation system (Nallapaneni et al.,2017). Public transportation has increasingly benefited from the
advent of new technology in recent decades. Passengers' interactions with transportation services improved
when tickets and payment systems transitioned from paper to electronic, and on-line planning and real-time
information systems were accessible. Transport operators began to perceive interoperability across rivals as
an additional benefit as information transmission became more efficient (Melis et al., 2016).

Malaysia is now preparing to fully embrace the benefits of the pandemic's rapid transition to digitalization,
with statistics showing that 80% of Malaysians are now active internet users, and 94% of those in metropolitan
areas prefer digital transactions over traditional cash and cheque. This advancement creates new chances for
Malaysian industry, particularly the transportation sector, to supply digital innovation and change in response
to consumer needs. Considering this development, RedBus, the world's largest bus e-ticketing platform, is
presently working with the Ministry of Transport to enhance the way Malaysians travel by embracing the global
shift toward more efficient and sustainable transport options (Malaysiakini (2022). Prakash Sangam, Chief
Executive Officer of RedBus also said that to jointly embrace innovative ideas for a sustainable future of this
business, our discussion with the nation's decision-makers was intended to lay out the vision for intercity bus
transportation in Malaysia. Since the epidemic, there has been a definite trend toward consumers preferring to
buy goods and services online. Focusing on the current inclination toward digital commerce, which is beneficial
for the bus transportation industry (Malaysiakini, 2022).

2. LITERATURE REVIEW

There are many problems that are being faced by passengers with the current ticketing system. Public
transport especially buses are getting crowded day by day due to heavy demand of transport facility
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(Nedeltcheva, 2018). Streamlined ticketing procedures are necessary for effective transit. People do not like
standing in long, congested ticket lines, and touchless ticketing is essential for a public that is virus aware.
Transit operators must implement touch less, totally digital payment systems more quickly. Online bus booking
systems provide customers with convenience and comfort, as well as peace of mind. There will be no last-
minute scramble to find a bus ticket of all seats being booked. Aside from offering booking services to
passenger, the system should also include elements that make the online booking system appealing and user-
friendly (Nicolas, 2021). Here are issue and challenges in ticketing system.

2.1 Traditional Method of Booking

The type of system being used at the counter is an internal system which is manually used in selling the bus
tickets. Problems facing the company with the current system is customers must go to the counter to buy bus
ticket or ask for bus schedule. Customers will also have to queue up for a long time to secure a bus especially
in peak season like public holiday (Tidke et al., 2018; Nikhil,2020). According to News Straits Times, Larkin
Central terminal is crowded with people wanting to return to their hometowns. Hundreds of people were
spotted standing at the ticket booth to acquire tickets to their hometowns, while others were seen queuing at
the departure hall to join the buses.

2.2 Difficulty to Obtain Real Time Information

Seeing as customers take their smartphone everywhere, public transportation companies could improve the
customer experience by allowing the customers to use their smartphone as a tool. Everyone with a mobile data
plan and a smartphone should access crucial information on bus timetable or bus location (Azhar, 2020). The
difficulty to obtain real-time information regarding the location of the vehicle or the anticipated time of arrival
ata specific stop is possibly one of the main complaints raised by passengers about public transportation. Smart
tracking has become the need of many businesses to manage their transportation services effectively (Roh and
Kim, 2022).

2.3 Data Security

There are security threats lying around every corner in this digital age, as most firms use some form of system
that processes business-related data. Every organization requires cyber security and attack security. Cyber-
crime and malware are continual risks to anyone with an internet connection, and data breaches are both time-
consuming and costly. The intercity bus sector is no different because ticket reservation systems are the
backbone of every bus operator, their security is critical and cannot be disregarded. If something goes wrong,
it might be terrible for any company (Turnit, 2019; Brian, 2022). The Internet will eventually be connected to
every item we use daily. All physical items, also referred to as IoT devices, will be controlled centrally or
remotely using mobile phones (Leloglu, 2017). It is predicted that there will be 50 billion Internet-connected
devices, up from the current 25 billion. Due to the prevalence of such a large network, there are additional
security threats that might allow hackers to acquire even more personal data from consumers or businesses
connected to such an IoT system.

IoT has the potential to disrupt the transportation industry by fundamentally transforming how transportation
systems gather data and information by bringing together the major technical and business trends of mobility,
automation, and data analytics. 10T refers to the networking of physical items using embedded sensors,
actuators, and other devices that can gather and transmit data on network activities in real time. The data
collected by these sensors can subsequently be evaluated by transportation authorities (Alcatel-Lucent, 2022).

There are many problems that are being faced by passengers with the current ticketing system. Public
transport especially buses are getting crowded day by day due to heavy demand of transport facility
(Nedeltcheva, 2018). The public transport has growth rapidly in our country and the number of passengers
that using services at public terminal also increasing. All passenger or customer that using public
transportation services wants, need, and demand a high and better services. The advancement of information
technology in IoT development has a significant impact on many aspects of human activity. This technology
will further improve the passenger’s experience on public transportation. The existence of IoT takes the public
transportation sector to the next level and beyond what passenger can benefit from it (Azhar, 2020). From the
issues and challenges in bus ticketing system, the traditional ticketing, difficulty to obtain real time information
and safety data of the passenger is become as main factors for this research. They will give big impact to public
transportation and thorough the system. Therefore, it is important to determine the effectiveness of IoT
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implementation on ticketing system in order to show the relation between the factors and the system as well.
The case study for the data collection is taken at one of famous company for online ticketing system.

3 CASE STUDY OF ONLINE TICKETING SYSTEM

RedBus is the biggest online bus ticket marketplace in the world, linking numerous locations around the world
with a single click. (Shastri, 2021), inspired from the difficulties occurred to Phanindra Sharma when finding
the bus. Since its founding in 2006, RedBus has sold more than 75 million tickets. RedBus is a subsidiary of the
ibibo Group and is supported by Naspers which a South African multinational company. By uniting more than
2,000 bus companies that operate along more than 100,000 routes around the world, RedBus transformed the
online bus ticket booking sector. RedBus is currently possibly the world's largest community of bus travellers
with its mobile app having had over 7.5 million downloads. RedBus makes it more convenient and comfortable
for its customers by providing multiple travel Bookings offers such as thousands of routes across multiple
travel options, efficient customer service, low fare of tickets, pilgrimage tours, discounts, deals and festival
offers, mobile ticketing apps and bus hiring. Nowadays, there are a few websites about online services or online
ticketing system can be found powered by RedBus. Below are the few examples from website or e-ticketing
system that allow to book and reserve the ticket online, which are:

31 Mara Liner Website Ticketing System

Mara Liner is a well-established transportation company that operate ticketing system through its website. The
Mara Liner website ticketing system provides a convenient and user-friendly platform for customer to book
and manage their bus tickets online. In conclusion, Mara Liner website ticketing system stands as a reliable and
efficient platform for passenger to book bus tickets conveniently.

F ——

purchase, fast & easy

Figure 1. Mara Liner Website Ticketing System
3.2 Plus Liner Website Ticketing System

Plus Liner is a well-established transportation company that operate ticketing system through its website. The
Plus Liner website ticketing system provides a convenient and user-friendly platform for customer to book and
manage their bus tickets online.

Plushiner _/|/éce lome  AboutUs  ContactUs  Gallery  Print Ticket

Figure 2. Plus Liner Website Ticketing System
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3.2 Transnasional Website Ticketing System

The Transnasional Website ticketing system is an innovative and convenient platform that allows customers
to book their tickets online. Developed by Transnational, a leading transportation company, the website
ticketing system offers a seamless and user-friendly experience for passenger looking to plan their bus travel
arrangements.

Transnasional

Search Bus Ticket Online

Figure 3. Transnasional Website Ticketing System
4 FACTORS OF IOT IMPLEMENTATION IN BUS TICKETING BOOKING SYSTEM

A bus reservation system is a mobile or web software solution that provides customers with a customized,
easy-to-use user experience for online ticket booking and paying. It keeps personal data records, scheduled
routes, frequent journeys, drop places, and other information for clients. Since ticket reservation systems serve
as the foundation for any bus operator, their security is crucial and cannot be compromised. It's essential for
any organization to secured online ticket booking system (Daniil, 2022). The system will allow passengers to
book tickets for different routes & destinations. The system also enables the passenger to check the availability
of buses they decide on and book the seats of their choice. Therefore, to simplify their life, people are using
online ticketing. It's clear that bus ticketing system make it easy for passengers of public transport services in
avariety of things. In addition, passengers can make ticket reservations anytime and anywhere without having
to come directly to the ticket kiosk or counter to buy ticket.

City buses and intercity buses utilize the bus ticketing systems that offer an electronic document without
physical paper on mobile devices since they are the most practical. By simplifying the lives of your customers,
you may become their preferred bus company. Bus ticketing management lowers the cost of processing tickets,
reducing usage of paper, and gives customers and travel planners more freedom to adjust their travel plans. It
is a strategy for promoting companies in the bus transportation sector that use online tools to run their bus
ticketing operations. Bus Ticketing System helps the process of booking journeys easier and minimizes conflicts
in time. Since checking information online is now a very common issue for everyone, utilizing it can save the
passenger a lot of time. It not only makes the ticket purchasing procedure simpler, but it also has the potential
to minimize the crowds that can be created throughout the ticket buying and selling process (Solution 1, 2022)

IoT security is the technology segment concerned with the protection of linked devices and networks on the
internet of things. IoT entails connecting a network of interconnected computing devices, mechanical and
digital machinery, items, or people to the internet. Each "thing" is given a unique identifier and the capacity to
send data autonomously over a network. Allowing devices to connect to the internet exposes them to a variety
of major risks if not adequately protected. Without strong security, any connected IoT device is subject to
breach, compromise, and control by a cyber-terrorist, allowing them to eventually infiltrate, steal user data,
and bring down networks. The main goal of [oT security is to protect users' privacy and confidentiality, to
secure the security of IoT infrastructures, data, and devices, and to assure the availability of IoT ecosystem
services (Mohamad, 2019). A framework for automating as more physical things is expected to link to the
Internet, the IoT is expected to contain millions or billions of devices that will communicate with one another
as well as with humans. The IoT faces multiple dangers and attacks due to its complexity and varied structure,
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which will significantly impact its regular functionality. Thus, ensuring the security of IoT devices is a complex
but critical task (Ge et al., 2017).

In general, cloud computing is internet-based computing in which shared resources, software, and information
are made available to computers and other devices on demand. Cloud computing is used to handle big data
infrastructure requirements. A system for data received from highly distributed, real, and virtual devices that
may be handled, analyses, and controlled automatically by distributed cloud-based services is described
(Nedeltcheva, 2018). The internet of things generates vast amounts of data from devices, applications, and
users, which must be efficiently managed. [oT cloud provides capabilities for real-time data collection,
processing, management, and storage. These data may be easily accessed remotely by industries and services,
allowing them to make vital decisions as needed. IoT cloud is essentially a complex high-performance network
of servers built to perform high-volume data processing of billions of devices, traffic control, and accurate
analytic. The cloud system combines billions of devices, sensors, gateways, protocols, data storage, and
predictive analytic. When data is needed to be extracted for analysis reasons in a company, 10T is the source
for that data. The data than can be analyse and extract the relevant data to create the required information
(Rajiv, 2022).

User interface (UI) is engagement and communication between humans and computers in a device. This can
include desktop visuals, keyboards, mouse, and display screens. Additionally, it refers to how a user interacts
with a website or application. Many organizations now give Ul a higher emphasis to improve the user's entire
experience because of the rising reliance of many businesses on web applications and mobile applications
(Churchville, 2021). Other than that, user interface is the point at which human users interact with a computer,
website, or application. The goal of effective user interface is to make the user's experience easy and intuitive,
requiring minimum effort on the user's part to receive the maximum desired outcome. The most crucial aspects
of an application are the user interface and the user experience. It is because the user interface and user
experience are the link between the user and the system, which is a component of a system that functions as
an intermediate between users and systems, allowing users to engage with the system efficiently. The
application's user interface and user experience will assist users in understanding what must be done to fix a
problem. A good user interface and user experience will assist users in getting the information they require
(Pratama and Cahyadi, 2020).

Many industries will alter because of 10T, including web design and development. The Internet of Things is a
technology that connects the digital world by altering human-machine interface interactions. IoT has now
entered the sphere of web development, making users more engaging with websites. The 10T edge in web
development will transform the front-end interface and user interactions, among other things. This front-end
interface will be used by all users to communicate with cameras, sensors, and other Internet-connected devices.
Many IoT devices can currently display website information and outcomes.

RedBus use best-in-class security methods to keep payments safe. Any personal information from the
passenger is encrypted and sent using transport layer security (TLS). TLS is well-established coding system
that allows passengers browser to automatically encrypt, or scramble, data before sending it. The website has
strict security measures in place to prevent the theft, misuse, and alteration of information under our control
(RedBus, 2021). There are several factors determined in this paper which are secure online booking, smart
tracking and accessible website and mobile application as shown in Figure 4. While, Table 1 shows the
summaries on previous research according to the factors of effectiveness on IoT implementation on bus
ticketing.

Secured Online
Booking

~—_
Factors of
| Smart Tracking |7 effectiveness of loT
implemeantation

Accessible to
Website/Mobile Apps

Figure 4. Factor of effectiveness of IoT implementation
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4.1 Secured Online Booking

Cyber security is very essential for [oT. Internet of Things devices frequently transfer highly sensitive data over
the Internet and this data is frequently unencrypted. TLS is a wonderful solution for encryption, authentication,
and data integrity, but it is also the procedure that makes it secure. Using TLS in a ticketing system can help to
protect sensitive information, such as personal identification, payment details and travel itinerary, from being
intercepted or tampered with during transit. Additionally, by using a certificate from a trusted certificate
authority, the ticketing system can also ensure that the user is communicating with the correct server and not
an imposter (Henke, 2022).

4.2 Smart Tracking

Bus transport service is on the edge of digital revolution. To reduce human intervention, waiting time, and
energy consumption, a cloud-based bus tracking system based on [oT is proposed. To provide better and more
effective bus service, the actual location and arrival time of the bus can be tracked dynamically by using a
mobile application which real-time tracking of any individual public bus using a global positioning system
(GPS). This functionality allows the vehicle's current position and movement to be tracked and communicated
to the passenger (Akter, 2019). Considering the existing system at 2016 the navigation routes were developed;
passengers can examine all the route information and navigation of buses using a mobile app. The internet of
things is essential for updating the data that has been acquired from the system to the main station. Passenger
can access the required information from the station efficient system of monitoring the overall urban bus
network and can provide a comfortable platform for urban bus passengers. Location of the current bus can be
watched from the website (Shanmugapriyaa et al., 2020).

4.3 Accessible Website and Mobile Application

The emergence of mobile ticketing has led to a rapid expansion and evolution of ticket sales channels. Currently,
customers can buy tickets through conventional ticket booths or automated kiosks at the station, book
individual tickets online or via automated voice input devices, or purchase stored value e-tickets (Chen, 2022).
Mobile application usage on smartphones and tablet computers is becoming more widespread among
businesses and service providers. It has been demonstrated to be efficient and effective in capturing
consumers' attention, introducing new technologies, and designing processes such as ticketing systems for
transportation sector (Adducul, 2020). The main goal of this web-application is to make ticket booking easier
by eliminating the stressful process of standing in lengthy lines and booking tickets for short distance travel in
trains and buses. Users can purchase the ticket online 24 hours a day, 365 days a year, which eliminates the
problem of a missing or stolen bus ticket in the real world (Yashaswini, 2022).

Table 1: Factors of effectiveness of IoT implementation from previous research

Factors of Effectiveness of IoT Implementation on

Title Online Bus Ticketing
Author
Secured Online Smart Accessible to
Booking Tracking Website/Mobile Apps
Best bus booking platform in the
Wortld- redbus.com (RedBus, 2021). v
A cloud-based bus tracking (Akter, 2019).
system based on internet-of- v

things technology
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Exploring the factors of using

mobile ticketing applications: -

Perspectives from innovation (Chen, 2022). v v

resistance theory

g}ﬁast) ;s transport Layer Security (Henke, 2022). v

Mobile bus ticketing system:

Development and adoption (Adducul, 2020). v
(Bhavani and

Implementation of Smart Bus Kiran, 2017). v

Tracking System Using Wi-Fi

Implementation of cloud haswini

computing technology for Ticket (YaSO;SZ‘)V s v

Booking ’

Implementation of cloud (Shanmugapriyaa

computing technology for Ticket etal., 2020) 4

Booking

5 CONCLUSION

Ticketing system is very essential for bus transportation sector to improve and easier the process of ticketing
for passengers. Internet of things provides a lot of benefits for businesses particularly in public transportation.
Top management needs to be more aware of and concerned about the factors that need to implement on bus
ticketing. As cities become more congested and the demand of public transportation is increase, [oT technology
has a bright future as it embraces new technologies and contributes to a greatly enhanced consumer
experience. This project used the appropriate resources to identify and determine the factors of IoT
implementation on ticketing system and found several factors form the previous research. The literature
review study on effectiveness of IoT implementation on ticketing system is explained there are 3 main factors,
which are secure online booking, smart tracking and accessible website and mobile application, that
contributed from 3 main issues and problems such data security, traditional method of booking and difficulty
to obtain real time information. For future research, the effectiveness of loT implantation will be analyzed in
order to determine the online bus ticketing system is practical and necessary to their passengers and people.
With technology so integrated on their lives, customer today is expecting more convenience, comfort and public
transportation needs to update and meet those needs. With proper system and automated with the IoT
insertion, the technology will make the system more valuable by fulfil their customer satisfaction as well.
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