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Abstract— Emergencies occur suddenly on public transportation daily. In an emergency, however, there are no
explicit means for passengers to submit a report to the LRT authorities. In addition, it is difficult for authorities to
discover people in emergency situations, and it takes some time to convey information regarding station and LRT
emergencies. With geolocation and decision tree algorithms, this project aims to design and develop an emergency
application for LRT passengers. The waterfall approach will be adopted because it is more suitable for this project and
will help resolve the issue. Thus, the solution is to design an application capable of sending an immediate report to
authorities so that they may simply track down passengers and swiftly notify all users of the emergency in a three station
LRT such as Sentul, PWTC and Masjid Jamek. Functional testing to ensure the application work properly.

Keywords—Emergency Application, LRT Passengers, Geolocation, Decision Tree Algorithms, Notification System,
Emergency Response

I. INTRODUCTION

Emergencies in public transportation, particularly within the Light Rail Transit (LRT) system, demand efficient response
mechanisms. This project addresses this imperative by developing an advanced emergency application. The application
integrates geolocation technology, enabling passengers to report emergencies with pinpoint accuracy. Furthermore, a decision
tree algorithm is employed to categorize and prioritize emergencies for immediate response. The system will facilitate swift
communication with LRT authorities, ensuring rapid assistance and enhancing passenger safety. In a time when public
transportation security is paramount, this project strives to provide a robust solution that benefits both passengers and
authorities, enhancing overall LRT system preparedness and response capabilities.

This section identifies three key challenges in the context of emergency response within the Light Rail Transit (LRT) system.
Firstly, there is a lack of an efficient reporting mechanism for passengers to alert LRT authorities, resulting in time-consuming
and cumbersome procedures. Secondly, the timely location of passengers in distress within LRT stations and trains poses
difficulties, leading to delayed responses from security personnel. Thirdly, the slow dissemination of emergency information
through the website increases passenger risk due to a lack of timely awareness [7]. These challenges impact passengers
negatively by causing reporting delays [9], impeding timely assistance for those in distress [5], and hindering effective
emergency response [9]. To address these issues, this project proposes the development of an emergency application integrating
geolocation and a decision tree algorithm, aiming to streamline reporting, enable rapid location tracking, and facilitate prompt
alerts to both authorities and passengers, ultimately enhancing LRT passenger safety [3].

The project's scope is focused on developing a native emergency application tailored for LRT passengers, aiming to provide
valuable information, enhance alertness, and facilitate better decision-making during crisis situations. Three specific LRT
stations from the Ampang Line—LRT Sentul, LRT PWTC, and LRT Masjid Jamek—have been selected to serve as test
locations, simplifying the implementation of crowdsource-based incident solutions. The application targets three primary user
groups: LRT passengers aged 18 to 50, LRT security guards, and LRT authorities responsible for incident reports. Key functions
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of the application include location tracking, incident reporting, automatic notification to authorities, triggering alarms for
immediate attention, sharing experiences, and using geolocation to disseminate incident information. The project employs the
decision tree algorithm to predict the necessity of incident notifications, prioritizing passenger safety.

Firstly, it simplifies the reporting process for LRT passengers, allowing direct accident reporting and assistance requests,
including automatic location identification, resulting in prompt actions by LRT authorities. Secondly, the geolocation-based
application tracks passengers and enables incident reporting, reducing manual search efforts and facilitating quicker response
from security guards. Lastly, the RailAlert! application expedites the dissemination of emergency notifications to geolocation-
specific users, enabling quick alarm triggering and alerting authorities and fellow passengers. It functions as a discreet,
background-operating life tracking system that activates only during emergencies, thereby enhancing passenger safety and
improving response times within the LRT system.

II. LITERATURE REVIEW
A.  Emergency situation

An emergency situation signifies an abrupt disruption to the norm, often posing challenging information scenarios,
including criminal incidents [1]. An emergency application holds significant value, expediting responses, enhancing warning
delivery, and ensuring clear communication during critical events [3]. Public transport, including trains and LRT systems, faces
an array of emergency cases, encompassing criminal events, technical breakdowns, natural disasters, and train collisions [4].
Criminal incidents highlight security concerns, breakdowns necessitate rigorous maintenance, natural disasters underscore the
need for preparedness, and train collisions emphasize safety protocols and training requirements, collectively highlighting the
importance of proactive measures and effective response mechanisms within the realm of public transportation emergencies
[8].

B. Geolocation

Geolocation technology enables the tracking of device locations through GPS, cell towers, and Wi-Fi access points,
providing latitude and longitude coordinates or practical physical addresses [12]. Geolocation's applications extend to
unmanned aerial vehicles (UAVs) for tracking and geolocating moving vehicles, offering potential benefits in traffic safety
inspection, road monitoring, traffic flow analysis, and urban security enhancement, particularly due to UAVs' ability to bypass
ground traffic congestion and operate effectively in various domains [12].

C. Decision Tree Algorithm

Push notifications are brief, automatic messages displayed on mobile device screens, often sent by servers to specific users
without user requests, providing real-time updates, such as news alerts [10]. The decision tree algorithm is employed to
categorize data into tree-like structures, with internal nodes representing attributes, branches signifying test outcomes, and
leaves denoting class labels [11]. It serves both classification and regression purposes, with mechanisms to handle noisy training
data and enhance user experience by focusing on essential application features [11]. In this project, it is implemented to evaluate
the necessity of spreading notifications to LRT passengers, contributing to effective incident management and passenger safety
within the LRT system.

D. Related Work

One of the applications which is Life360 mobile application focuses on family tracking, communication, and safety,
offering geo-fencing features and accident detection alongside location sharing [3]. SOSerbia, on the other hand, emphasizes
emergency communication through a unique volume button combination, enabling users to send SOS messages via SMS [2].
It operates in both network and GPS modes, forwarding user information to authorities [2]. SafeCity Application serves as a
crowdsourcing platform for reporting sexual harassment and abuse, aggregating data to identify hotspots and offer self-defense
resources [6]. In contrast to emergency applications, SafeCity does not directly involve authorities but aims to raise awareness
and encourage local action based on reported incidents [6]. These projects provide valuable insights and features that inform
the development of the RailAlert! application, enhancing its functionality and effectiveness in addressing emergency situations
within the LRT context [6].

1. METHODS

This section discusses the phases of the Waterfall methodology, as well as the activities and deliverables that must be
completed to meet the project’s goals. The first three phases of the project, requirement analysis, application design and
development. In this methodology, the output of one phase is often used as the input for the following step in sequential fashion.

A. Phase 1: Requirement Analysis

The use case diagram for this project outlines the interactions of three user types: LRT passengers, authority employees,
and security guards. Although each group has distinct requirements, they share common functionalities like registration, login,
logout, and profile management. LRT passengers can activate and deactivate alarms, comment on incidents at specific stations,
manage their reports, and receive notifications about emergencies in their geofencing area. The LRT authority and security
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guards can view alert notifications, review passenger reports, assign security personnel, and provide updates to passengers,
with some variations in permissions and responsibilities.

The survey, which engaged 67 individuals to gauge perceptions of crime rates and challenges within the LRT system,
unveiled three significant hurdles. A majority, constituting 59.3% of respondents, cited the absence of a defined incident
reporting mechanism to the LRT authority as a prominent issue. Many found the process burdensome and expressed a desire
for an application-based reporting system. Additionally, 75.9% of respondents identified crime as a substantial problem in the
LRT, emphasizing the need for a geolocation-based crime tracking system within the station. Furthermore, 83.6% of users
relied on social media to stay informed about LRT-related issues, signifying an opportunity for RailAlert! to provide real-time
updates to passengers, authorities, and security. Lastly, 74.6% of users expressed concern about missing pertinent news,
highlighting the importance of a dedicated platform like RailAlert! to streamline LRT-specific information dissemination and
reduce missed news incidents.

B.  Phase 2: Application Design

Implementing the program's design phase required the creation of storyboards, flowcharts, system architecture, an entity-
relationship diagram (ERD), and an algorithm. The storyboard was created by guiding the development of an idea and narrative
corresponding to the intended audience. A comprehensive storyboard served as a preliminary guide during the project planning
phase.

C. Phase 3: Development

The application was developed using the latest technology during the development phase. During this phase, code from
other mobile applications served as references. The product program code was constructed according to the design document's
specifications. The earlier planning and outlining should, in principle, make the actual development step simple. Plan the
project's programming language, database, and other high-level technical components. The geolocation was the primary
element of this project, as the geolocation mechanism will determine whether the location may utilize the application. To
classify notification into their respective categories uses a decision tree algorithm. The notifications will be categorized
according to unread, spam, and days. The objective was to generate a training model that can predict the notification of the
target variable by learning basic decision rules drawn from primary data.

IV. RESULTS AND FINDINGS

The full functionality of the application must be tested and examined to ensure that the system can solve the problem and
meet the user's needs. It will demonstrate the user interface design that is utilised by RailAlert! Application. The interface
design shows the front end of the system view that will be interacted with by the user to manipulate and control the application.
The interface is part of the system designed to give the user a better experience when using the application. RailAlert! has been
successfully developed, and all the interface design has been completed. All figures shows the first user interface when the user
installs the application.

» 3 /’
Register Login
~ A
Fig. 1 Registration page Fig. 2 Login page
sgumancon @
-
Register . —
T — AR CIE
/
Fig. 3 Home page passenger Fig. 4 Home page authority Fig. 5 Home page security guard
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== ]
Fig. 6 List of report page Fig. 7 Incident map page (Draggable Fig. 8 Receive notification
marker)

V. CONCLUSIONS

The RailAlert! project successfully achieved its objectives of developing an emergency application for LRT users using
geolocation technology to address challenges related to reporting incidents, locating individuals in crisis situations, and
disseminating emergency information. The project's systematic approach included problem statement analysis, system
architecture design, and functional testing. While the project has concluded, there is room for future enhancements, such as
implementing artificial intelligence for filtering notifications based on severity, integrating image capture for reporting, and
refining geofencing capabilities to provide more precise user locations. These recommendations can further improve RailAlert!
and enhance its efficiency and user-friendliness for LRT passengers, authorities, and security guards in the future.
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