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Abstract: Railway platform gaps present significant threats to passenger safety, convenience, and efficiency. An automatic railway
platform connecting bridge (ARPCB) is a promising solution that uses a mechanized bridge to cover the gap between the train and
the platform. This study provides a thorough examination of the design, implementation, and advantages of ARPCB systems.
Various existing methodologies, mechanisms, and control strategies are reviewed. Additionally, the report identifies problems and
potential research objectives for improving railway platform accessibility.
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|. Introduction

Although platform-train gaps continue to be a significant safety problem, particularly for elderly and disabled passengers, railway
transport is essential to worldwide mobility [1]. There are drawbacks to manual solutions like assistance services and ramps. The
efficiency of train boarding and the passenger experience can be greatly improved by automating railway platform bridging systems
[2]. Challenges in Railway Platform Accessibility The distance between the platform and the train is influenced by rolling stock
differences and station building [3]. Passenger danger, especially for those with restricted mobility, is one of the challenges [4].
Delays in boarding and alighting occur when ramps are deployed manually [5]. It is necessary to have a versatile, universal system
that may be used with a variety of train models [6]. Present-Day Platform-Bridging Options Traditional methods for closing the
platform gap include: Fixed ramps are inflexible and placed at specific locations [7]. Manual ramps need a lot of work and time
[8]. Automatic extending stairs are incorporated with trains, despite their high cost and complexity [9].

4. The Automatic Railway Platform Connecting Bridge, often known as ARPCB

An ARPCB is an automated bridge that extends automatically from the platform to the train door. It consists of: Sensor-Based
Detection: Sensors that gauge the gap are used to modify bridge deployment [10]. Actuation Mechanism: Hydraulic or
electromechanical systems control the movement of bridges [11]. Non-slip surfaces, load sensors, and emergency retraction are
examples of safety features [12].

5. An analysis of the design that the ARPCB needs to take into account :
Material Selection: Alloys made of aluminum are strong and lightweight [13].

automated decision-making for deployment and gap measurement in control systems [14]. Compatibility with various station
layouts is one aspect of interacting with train infrastructure [15].

6. ARPCB's benefits

Implementing an automated bridge system has several benefits: enhanced safety for all passengers [16]. Reduced boarding times
and improved rail punctuality [17]. Improved compliance with accessibility-related disability laws [18].

7. Challenges and Opportunities for Additional Study Despite their benefits, ARPCB systems have disadvantages: Accurate gap
measurement and system dependability are technical concerns [19]. Cost considerations: A significant upfront investment is
necessary for deployment [20]. Scalability: The capacity to adapt to different railway networks and train arrangements [21].

Future research should focus on: Using Al-powered algorithms for real-time adjustments. cost-effective production solutions.
proposals for worldwide railroad systems that are standardized.

System Overview

A sophisticated, automated system created to facilitate the safe and effective transfer of passengers across railway platforms is an
Automatic Railway Platform Connecting Bridge. Conventional underpasses or overpasses at train stations frequently present
problems including traffic jams, inaccessibility for elderly or disabled travelers, and the requirement for large infrastructure
expenditures. By providing an intelligent, responsive, and adaptable method of inter-platform movement without the need for
personal intervention or physical elevation, the automatic platform connecting bridge solves these problems.

www.ijltemas.in Page 227



it INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS)

rets ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XIV, Issue VI, June 2025
Goal and Usability

This system's main goal is to provide a short-term, safe route for people to travel between two railroad platforms, especially in
situations where permanent footbridges are not practical. It is particularly helpful on temporary platforms, smaller or remote
stations, and emergency situations where conventional access points are unavailable. The bridge retracts automatically before any
train movement, guaranteeing that there is no disruption to railway operations, and it only operates when it is safe, that is, when
there are no trains present or approaching.
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Fig.1The Automatic railway platform connecting bridge functional block diagram

IR Sensor

An electrical gadget known as an infrared (IR) sensor uses infrared radiation to sense temperature changes in its surroundings,
detect objects, and measure distances. IR sensors use an IR LED to emit infrared light, and a photodiode or phototransistor to detect
the light's reflection. The presence, location, or motion of an object is determined by the amount of reflected light it receives.

Infrared sensors come in two primary varieties: active and passive. Robots employ active infrared sensors for activities like obstacle
identification and line following because they can both emit and detect infrared light. Motion detection and security systems can
benefit from the use of passive infrared (PIR) sensors, which only pick up infrared radiation generated by warm bodies like people
or animals.

Infrared sensors are affordable, small, and energy-efficient. However, sources of heat or ambient light may have an impact on them.
In spite of this, they are extensively utilized in communication systems, automation, electronics, and healthcare.

Fig.2 The IR Sensor used.

In industrial automation, infrared sensors are also used for quality control, position monitoring, and object counting. They are
essential to devices like fire detection systems, hand dryers, and automatic doors. IR sensors in smartphones make it possible for
functions like proximity detection to switch off the screen while using the phone. They are perfect for touchless and sanitary
interfaces since they can operate without physical contact. Distance and environmental elements like smoke, dust, or intense
sunshine might limit the efficacy of infrared sensors, despite the fact that they are typically simple to integrate and require little
maintenance.
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Stepper Motor

An electromechanical device that transforms electrical pulses into precise mechanical movements is called a stepper motor. Stepper
motors, as opposed to conventional motors, move in discrete steps, enabling precise position, speed, and rotation control without
the use of feedback mechanisms. Stepper motors are perfect for applications requiring precise motion control since each pulse
transmitted to the motor corresponds to a distinct angle of movement.

Fig.3 The Stepper Motor in used.

Stepper motors rotate the motor shaft in predetermined steps by activating coils in a particular order. Permanent magnet, variable
reluctance, and hybrid stepper motors are among the various types of stepper motors that offer varying degrees of torque, speed,
and accuracy.

Relay Module

Relay modules are pre-assembled electrical boards featuring one or more relays and other parts that make it simple to integrate
them into control systems or microcontrollers. With the use of low-voltage digital signals from Arduino, Raspberry Pi, or PLCs,
these modules make it easier to switch high-voltage or high-current loads.

A typical relay module includes relays, input pins (IN, VCC, GND), transistors or optocouplers for signal isolation, flyback diodes
for protection, and screw terminals for connecting the external load. The optocoupler helps isolate the low-voltage control side from
the high-voltage load side, protecting the controller from voltage spikes and interference.

Fig.4 The Dual Channel relay module used.

Depending on the number of relays, relay modules can be single-channel, dual-channel, 4-channel, 8-channel, etc. Lights, fans,
motors, pumps, and other electrical devices can all be controlled with them.

Because these modules are plug-and-play, safe, and simple to use, they are perfect for do-it-yourself projects, home automation,
industrial control systems, and educational settings. Reliable switching in both AC and DC applications is made possible by their
small size and standard pin headers, which allow them to be used with control boards or breadboards. Relay modules efficiently
connect high-power electrical devices to low-power controllers.

Power Supply

The power supply For an Automatic Railway Platform Connecting Bridge to operate continuously, the power supply is essential.
A dependable link to the main electrical grid is usually included, backed by a backup system like solar panels or rechargeable
batteries. Even in the event of a power loss, the bridge will continue to operate properly because to this dual configuration. Sensors,
the control unit, bridge movement motors, and user interface screens are all powered by the power system. Its energy-efficient
design frequently incorporates automated backup switching and surge protection. Sustaining operational dependability and safety
requires a steady and uninterrupted power source.
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Working Mechanism

The Automatic Railway Platform Connecting Bridge (ARPCB) operates through a meticulously planned process that includes
mechanical execution, safety verification, and real-time data collection. Because of its autonomous architecture, the system
minimizes operational complexity while guaranteeing passenger safety. In response to changing rail traffic conditions, it deploys
and retracts the bridge across railroad lines using a sequence of sensor inputs, programmable logic, and automated actuation.

University of Data Processing

In order to guarantee safe and effective bridge operation, data is collected, processed, and acted upon using an intelligent, structured,
and tiered technique known as the Automatic Railway Platform Connecting Bridge (ARPCB). Data is essential to the ARPCB
system's real-time decision-making processes, which function as an intelligent, sensor-based automation solution. The system
gathers data from a number of sensors, including environmental sensors that identify weather conditions like rain or fog, CCT V-
based crowd monitoring systems, platform load sensors, and infrared and ultrasonic train detectors. First, these data inputs undergo
preprocessing, which includes noise reduction, time synchronization, and compatibility formatting. The safety and time of bridge
deployment are then decided by microcontrollers or programmable logic controllers (PLCs) analyzing the processed data and
applying pre-established logic rules. For instance, the technology automatically deploys the bridge if it notices a large crowd on the
other platform and no train action. In order to anticipate peak passenger flow or spot anomalous trends, sophisticated systems may
also incorporate machine learning models. Following a decision, the system turns on warning lights, announcements, and visual
signs to direct passengers as well as motors to deploy or retract the bridge. Through sensors on the bridge itself, real-time feedback
is continuously received to identify any impediments or human presence, enabling dynamic adjustment or retraction delay.

Backup systems guarantee fault tolerance, and all operations are recorded for audit and troubleshooting purposes. The ARPCB is
framed as a practical example of a "university of data processing" because of its continuous, closed-loop cycle of data collection,
interpretation, execution, and feedback, which is similar to the type of structured, real-time processing taught in university-level
courses on automation, embedded systems, and smart infrastructure.

Advantages and Limitations

The Automatic train Platform Connecting Bridge (ARPCB), which has many benefits but also some drawbacks, offers a
contemporary answer to persistent issues with train passenger mobility and safety. The notable improvement in passenger safety is
one of its main advantages. Conventional approaches like illegally crossing lines or depending only on foot overbridges can be
risky, especially in stations that are crowded or poorly maintained. By installing a bridge that crosses the track only when it is safe
to do so, the ARPCB removes the need for passengers to manually cross railroad tracks. Particularly during busy hours or in stations
with heavy foot traffic, this automation decreases human mistake and lowers the chance of accidents. Accessibility is also another
significant benefit. The ARPCB is usually installed at platform level, providing a direct and flat crossing path, in contrast to stair-
based overbridges that present difficulties for the elderly, those with impairments, or those carrying luggage. Stations become more
user-friendly and inclusive as a result. Through real-time data processing, which includes sensors and control systems that monitor
train movement, crowd density, and track clearing, the bridge can also make intelligent decisions. By ensuring that the bridge only
deploys in safe circumstances, this clever technology eliminates the need for continual human supervision and lowers operating
labor expenses. The system is a scalable and cost-effective solution that can be connected with the train schedule and central control
unit of the station to maximize performance.

In terms of technology, the ARPCB exhibits an advanced application of mechanical design, automation, and real-time sensor
networks. It facilitates predictive maintenance and data logging, which aid in identifying issues before they result in system failure.
Additionally, the ARPCB has advantages in terms of space efficiency, particularly in stations with high population densities where
building big overhead footbridges is impractical due to space limitations.

The bridge increases overall train boarding and deboarding convenience, decreases delays, and improves flow management for
passengers. The installation of such a bridge also has symbolic significance since it shows that rail authorities are dedicated to
modernization and the development of intelligent infrastructure. But even with these noteworthy benefits, the ARPCB has
drawbacks that need to be taken into account for practical and long-term use. Its reliance on a steady power source and sensor
accuracy is one of its main drawbacks. The entire process may be disrupted by a power outage or inaccurate sensor readings, which
could result in safety risks or delays in travel. Backup power systems raise the overall cost of installation and maintenance even
though they can reduce this risk. The initial capital outlay, which can be significant in stations with tight budgets or older
infrastructure not built to support such systems, is another drawback. Furthermore, mechanical parts are prone to deterioration,
particularly in outdoor settings where they are exposed to dust, rain, and temperature changes. Reliability requires routine
maintenance, which isn't always possible in some areas because of staffing or resource constraints.

Outcome and Conversation

The (ARPCB) Safe and effective platform-to-platform connecting is a persistent problem in public railway transportation that the
Automatic Railway Platform Connecting Bridge (ARPCB) project has shown to be a workable and creative solution to. The review
and analysis show a number of favorable results. Above all, the system greatly increases passenger safety by removing the necessity
for passengers to traverse active tracks, which has long been a leading source of collisions and fatalities. By automating bridge

www.ijltemas.in Page 230



INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS)

ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume X1V, Issue VI, June 2025

deployment based on platform occupancy, real-time train movement, and environmental conditions, human error is decreased and
overall station safety procedures are improved. This assures that the bridge is only used in safe situations.

By providing a level, obstruction-free crossing route, the ARPCB improves accessibility for all travelers, especially the elderly, the
disabled, and those with bags. The ARPCB operates at ground level and is coordinated with platform operations, in contrast to
conventional footbridges that necessitate navigating steps or elevators. Third, a move toward intelligent railway infrastructure may
be seen in the combination of automated decision-making algorithms, microcontrollers, and smart sensors. With the help of
programmable logic controllers and infrared, ultrasonic, and motion sensors, autonomous bridge control is made possible with little
assistance from humans. Additionally, by offering alternate, controlled movement pathways, this technology aids in crowd flow
regulation, especially during peak hours, crises, or festival seasons.

However, a number of difficulties and restrictions come up when discussing its viability and long-term usefulness. The cost is one
of the key issues; both initial installation and continuing maintenance demand a significant financial outlay, which may not be
possible in all areas, particularly at stations with little or no traffic. Another significant drawback is power reliance; if failsafes are
not put in place correctly, any interruption in the current supply or sensor failure could make the system unsafe or unusable.
Although solar-powered units and backup systems are being examined, they come with additional costs and complexity.

It is clear from user behavior that adaptation and public education are essential to the system's effectiveness. Automated systems
are still novel to many people, and misuse, including trying to cross as the bridge retracts or ignoring warning signs, can create
new hazards. This calls for a high priority on the station of staff training, announcements, and signage.

The ARPCB is a representation of modernization in the railway industry when viewed in a larger context. It supports national
initiatives to integrate technology into public infrastructure and create smart cities. Flexible design changes and modular
technologies that may be adjusted to various station configurations and traffic levels are essential to its scalability. Integration with
cloud-based diagnostics, remote monitoring, and Al-based crowd prediction may further enhance performance and lower expenses
in discussions to come.

Although the ARPCB has a significant positive impact on automation, safety, and accessibility, its full potential can only be
achieved with sustained technical advancement, public involvement, and strategic investment. In order to improve and broaden this
game-changing transportation invention, the discussion surrounding its implementation should continue to be dynamic and
incorporate input from passengers, engineers, legislators, and urban planners.

Final Results and Future Directions

The Automatic Railway Platform Connecting Bridge (ARPCB) is a very promising technology for enhancing the infrastructure of
railway stations in terms of safety, accessibility, and efficiency. The final findings demonstrate that ARPCB systems, particularly
in congested or undeveloped stations, can dramatically lower accidents brought on by unlawful track crossings. Sensors,
microcontrollers, and real-time processing units are examples of automated technology that has proven successful in managing
bridge deployment, providing a dependable and clever substitute for traditional foot overbridges. Additionally, because the ARPCB
runs at platform level without the need for steps or elevators, it improves accessibility for travellers with heavy bags, the elderly,
and those with disabilities. Incorporating intelligent control technologies has also improved station efficiency and safety by assisting
in crowd management during periods of high transit demand. The entire evaluation demonstrates that ARPCB's modular designs
and scalable characteristics allow it to be tailored to various station situations.

There are a number of ways to improve ARPCB performance and uptake in the future. To evaluate its scalability, a wider
deployment across railway zones with high traffic and accident rates is necessary. Its functionality can be further improved by
integrating artificial intelligence for crowd analysis, defect detection, and predictive control. Solar-powered or hybrid models should
be investigated to guarantee continuous operation, particularly in remote or low-power locations. Campaigns to raise public
awareness will also be essential in teaching users how to operate the system safely and correctly. Furthermore, 10T -based monitoring
and remote diagnostics can help with operational reliability and predictive maintenance. For the system to be economically feasible
for mass deployment, cost optimization through better materials and design standardization will be required. Innovation and
integration will also be accelerated by partnerships with tech businesses and research institutions, as well as regulatory support
from national railway authorities. In summary, even though the ARPCB has shown great promise as a cutting-edge, intelligent
railway safety solution, its long-term viability and influence will rely on ongoing innovation, funding, and cooperation between
public and private players.
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