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Abstract

The project aims to prevent accidents that occur due to the gap between platforms and trains and lose of valuable things into the
gaps. Accidents have been reported at railway stations, as passengers fall under the train through the gap between train and
platform. Most of the accidents occurs due to over crowd, rush and carelessness of the passengers and when the passengers try to
board the moving train. The project helps to overcome these problems. Sider steps are attached to all the doors of each bogy of
the train. It will be deployed automatically as the train reaches the station. The sider step will cover the gap between the train and
platform as there are chances for people to be trapped between the steps of the train and platform. The slider step slides forward
and backward with the help of a gear motor. The complete system is automated. The system works with the help of two sensors:
Ultrasonic sensor — To detect the presence of platform and Magnetic Reader Switch — To find out the rpm of the wheel. There is
a micro controller, which controls the gear motor. The signals from both the sensors will be given to the micro controller. The
micro controller first checks the presence of platform and then the rpm of wheel, if both the signals are right then only the slider
step will be deployed.
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I. INTRODUCTION

The gap between train and platform has always caused problems. Ideally, there should be no gap between platforms and trains,
but practically this is not possible, as platforms are designed to safety standards, which demand a clearance between train and
platform. In addition to the platform design factors, rolling stock and track-related factors also contribute to the platform gap.
The gap between train and platform has been found to be a major cause of fatality in railway stations since the beginning of
passenger railways. Researchers around the world are trying to minimize the rate of casualties at railway stations by providing
gap-closing solutions.

Earlier platforms were constructed at the same level as the track, which resulted in a significant height difference between the
platform and the train floor. The passengers were forced to climb up into trains, usually with the help of supporting staff and
portable steps carried on vehicles. The next stages of platform design had an elevated level relative to the track, but still often
lower than the train floor, irrespective of the fact that an ideal platform should be at the same level as the train floor. This
platform gap is causing a serious access issue for passengers, in particular passengers with various disabilities, or with
wheelchairs and strollers. The access issue gets complicated if different types of trains with varying train floor levels are
accessing a platform with a fixed height level

Il. BACKGROUND STUDY ON PLATFORM GAP ISSUES

The gap between the train and platform is expressed as vertical and horizontal gaps. The horizontal gap is measured from the
platform vertical edge to the front face. These gaps are influenced by platform construction, tolerances, movement of the track
and the type of train in operation. Even though these gaps are not desired, it is not practicable to attain a zero gap. A certain
clearance should be included in the platform design to accommodate for variations in track and train to avoid moving trains
hitting the platform
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to the Windows clipboard and then Edit | Paste Special | Picture (with “float over text” unchecked).

I11. PASSENGER CHARACTERISTICS AND CONDITIONS

Passenger characteristics include people of different age, gender, cultural backgrounds, with limited mobility and sensory
capabilities. Other characteristics include whether they are frequent travelers and if they are traveling with children or luggage.
Passenger conditions such as being suicidal, intoxicated, or distracted may also contribute to incidents such as tripping and
falling.

User characteristics which include age, gender etc. The alightening and boarding can also be affected by factors such as
intoxiation, distractions, use of electronic gadegets and devices.

IV. INCIDENT CHARACTERISTICS

Non-boarding and alighting injuries primarily occur when a passenger is struck by a train entering or leaving a station or result
from a fall from the platform when no train is present. There are many more fatalities that occur with non-boarding and alighting
incidents as compared to boarding and alighting incidents.

A. Boarding versus Alighting

Boarding and alighting behavior differ based on various characteristics of both the station and the vehicle. There are various
factors that affect both boarding and alighting times, alighting headways were found to be shorter than boarding. Reasons for this
are attributed to the queuing patterns near doors, gap size, and presence of luggage.

Faster alighting times could contribute to the higher percentage of alighting injuries. It is hypothesized that the faster pace
contributes to less control that result in more incidents. It is said that alighting incidents account for more than twice the injury
severity potential as compared to boarding incidents. Two possible causes of this are a greater distance to fall from train to
platform and/or lack of objects to grab on to regain balance

V. COMPONENTS

The aim of the project was to create a platform safety mechanism for train passengers at stations. The designed system was fully
automatic. The main problem was to find out a correct mechanism for the slider step arrangement. The slider step consists of
plane metal sheet of good strength and actuator for the to and fro motion of the slider.

The components used are Microcontroller, Integrated circuits, Magnetic reed switch, Ultrasonic sensor, Rack and pinion, Gear
motor.

A. Microcontroller

A microcontroller is a self-contained system with peripherals, memory and a processor that can be used as an embedded system.
The microcontroller PIC16F887is used in this project which features 256 bytes of EEPROM data memory, self-programming, an
ICD, 2 Comparators, 14 channels of 10-bit Analog-to-Digital (A/D) converter, 1 capture/compare/PWM and 1 Enhanced
capture/compare/PWM functions, a synchronous serial port that can be configured as either 3-wire Serial Peripheral Interface or
the 2-wire Inter-Integrated Circuit bus and an Enhanced Universal Asynchronous Receiver Transmitter (EUSART). All of these
features make it ideal for more advanced level A/D applications in automotive, industrial, appliances or consumer applications.

#. Integrated circuit

An integrated circuit (IC), sometimes called a chip or microchip, is a semiconductor wafer on which thousands or millions of
tiny resistors, capacitors, and transistors are fabricated. An IC can function as an amplifier, oscillator, timer, counter, computer
memory, or microprocessor. A particular IC is categorized as either linear (analog) or digital, depending on its intended
application. L293D IC is used here and it is a typical Motor driver or Motor Driver IC, which allows DC motor to drive on either
direction.
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Fig. 1: Pin diagram

There are 4 input pins for 1293d, pin 2, 7 on the left and pin 15, 10 on the right as shown on the pin diagram. Left input pins
will regulate the rotation of motor connected across left side and right input for motor on the right hand side. The motors are
rotated on the basis of the inputs provided across the input pins as LOGIC 0 or LOGIC 1.In simple you need to provide Logic 0
or 1 across the input pins for rotating the motor.

Lets consider a Motor connected on left side output pins (pin 3,6). For rotating the motor in clockwise direction the input pins
has to be provided with Logic 1 and Logic 0.

— Pin2=Logic1and Pin 7 = Logic 0 | Clockwise Direction

— Pin 2=Logic 0OandPin7=Logic 1|

Anticlockwise Direction

— Pin2 = Logic 0 and Pin 7 = Logic 0 | Idle [No rotation] [Hi-Impedance state]

— Pin2=Logic 1 and Pin 7 = Logic 1 | Idle [No rotation]

Fig. 2: Microcontroller & Integrated Circuit

€. Magneto Reed Switch

The reed switch is an electrical switch operated by an applied magnetic field. It was invented at Bell Telephone Laboratories in
1936 by W. B. Ellwood. It consists of a pair of contacts on ferromagnetic metal reeds in a hermetically sealed glass envelope.
The contacts may be normally open, closing when a magnetic field is present, or normally closed and opening when a magnetic
field is applied. The switch may be actuated by a coil, making a reed relay, or by bringing a magnet near to the switch. Once the
magnet is pulled away from the switch, the reed switch will go back to its original position. The reed switch contains a pair (or
more) of magnetizable, flexible, metal reeds whose end portions are separated by a small gap when the switch is open. The reeds
are hermetically sealed in opposite ends of a tubular glass envelope. A magnetic field (from an electromagnet or a permanent
magnet) will cause the reeds to attract each other, thus completing an electrical circuit. The spring force of the reeds causes them
to separate, and open the circuit, when the magnetic field ceases.
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Fig. 3: Magneto Reed Switch

£2.  Ultrasonic Sensor

Ultrasonic sensors are based on measuring the properties of sound waves with frequency above the human audible range. They
are based on three physical principles: time of flight, the Doppler Effect, and the attenuation of sound waves. Ultrasonic sensors
are nonintrusive in that they do not require physical contact with their target, and can detect certain clear or shiny targets
otherwise obscured to some vision-based sensors. On the other hand, their measurements are very sensitive to temperature and to
the angle of the target. Ultrasonic sensors “are based on the measurement of the properties of acoustic waves with frequencies
above the human audible range,” often at roughly 40 kHz. They typically operate by generating a high-frequency pulse of sound,
and then receiving and evaluating the properties of the echo pulse.

Fig. 4: Ultrasonic Sensor

E. Rack And Pinion

A rack and pinion is a type of linear actuator that comprises a pair of gears which convert rotational motion into linear motion. A
circular gear called "the pinion™ engages teeth on a linear "gear" bar called "the rack"; rotational motion applied to the pinion
causes the rack to move relative to the pinion, thereby translating the rotational motion of the pinion into linear motion.

Rack and pinion combinations are often used as part of a simple linear actuator, where the rotation of a shaft powered by hand
or by a motor is converted to linear motion. The rack carries the full load of the actuator directly and so the driving pinion is
usually small, so that the gear ratio reduces the torque required. This force, thus torque, may still be substantial and so it is
common for there to be a reduction gear immediately before this by either a gear or worm gear reduction. Rack gears have a
higher ratio, thus require a greater driving torque, than screw actuators.

F. Gear Motors

A gear motor is a specific type of electrical motor that is designed to produce high torque while maintaining a low horsepower,
or low speed, motor output. Gear motors can be found in many different applications, and are probably used in many devices in
your home. Gear motors are commonly used in devices such as can openers, garage door openers, washing machine time control
knobs and even electric alarm clocks. Common commercial applications of a gear motor include hospital beds, commercial
jacks, cranes and many other applications that are too many to list.

Gear motors are primarily used to reduce speed in a series of gears, which in turn creates more torque. This is accomplished by
an integrated series of gears or a gear box being attached to the main motor rotor and shaft via a second reduction shaft. The
second shaft is then connected to the series of gears or gearbox to create what is known as a series of reduction gears. The longer
the train of reduction gears, the lower the output of the end, or final, gear will be.
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Fig. 5: Rack and pinion & Gear motor

V1. WORKING

There are 2 sensors used in this system. They are magnetic reed switch and ultrasonic sensor. The magnetic reed switch is used
to detect the RPM of the wheel and ultrasonic sensor is used to detect the presence of the object. So when the train approaches
the platform, the speed of the wheel decreases. This decrease in speed is detected by magnetic reed switch. The presence of
platform will be detected by the ultrasonic sensor. A motor is attached to the slider step through rack and pinion arrangement.
The direction of rotation motor is determined by a microcontroller. The signal from both sensors is send to the microcontroller.
The step will deploy only if the speed decreases and a platform is detected. If either of the above mentioned signal changes the
slider step retract back to its initial position. The step deploy only when the speed of the wheel under goes to a predefined value
and the presence of the platform. Suppose any of the condition is not satisfied the step will be retracted. When the train starts to
move, the speed of the wheel increases more than the predefined value. Then the one condition is not satisfied. So the step will
retract

VI11.CONCLUSION

PTI risk accounts for the largest proportion of passenger fatality risk. Most of the PTI risk occurs while boarding or alighting.
Alighting from the train appears to be more hazardous than boarding. There has been an increase in amount of harm at the PTI
since 2007/08.

There are many factors which affect the occurrence of accidents at the PTI. Some of these factors overlap, making up a
complex list of criteria that contribute to the accident rate. This means some of the effect of a particular factor may be masked by
the effects of other factors. The main aim of the project is to eliminate this gap.

In order to overcome the problems faced by the train passengers while boarding or alighting the train, this project can be
implemented. As this project can be introduced to the existing system,, there is no need of any changes to the existing train steps.
In this project we are using the same material as that of the existing train steps and economical components, so the cost will be
less. Future improvements can be made to make boarding and alighting of passengers from low level platforms and also for the
easy loading of luggage-
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