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Abstract
This project emphasizes creating a smart railway safety system powered by Arduino Uno, combined with IR and ultrasonic sensors, for crack and
obstacle detection in railway tracks and paths of trains. With the help of an IR sensor, the complete surface of the rail is checked for continuity, and any
cracks or gaps are detected. Also, ultrasonic sensors determine the existence of any objects or barriers on the track ahead. The system ensures that the
train is stopped well in advance to avoid any possible accidents. This feature makes automatic safety measures especially useful in places that are
remote or unmanned. This project is economically viable because the entire system can be built for real-time railway monitoring at optimum costs. For
further improvement, wireless communication units can be attached to relay messages to control stations. In general, this system shows the integration
of modern technology with sensors to make the rail transport system safer, mitigate human interferences, and allow for timely preemptive measures to
avert dangerous scenarios.
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I. Introduction

Despite the widespread use of railway transport, accidents due to cracks and obstructions on the track continue to be a major problem. Evertyhing is a
low cost and manual work. This project proposes an automated safety system for detecting cracks and obstructions based on Arduino Uno, IR, and
Ultrasonic Sensors. The system stops the train without human interference when a fault or an object is detected which aids in accident mitigation. This
technology can be seen as a real time, low cost solution for remote areas as it demonstrates how embedded sytems and sensors can enhance the
reliability and safety of railways.

II. Literature survey

Numerous sensors have been employed on locomotive systems to aid in the monitoring and inspection of railway tracks including the use of infrared,
ultrasonic, and other sensors to detect track anomalies including cracks. Traditional inspection approaches tend to be slow and labor intensive, resulting
in identifying the fault taking a longer time. Automated modern systems use technologies such as LiDAR and cameras, and advanced sensors which
although increase safety, tend to be very expensive and complicated to operate. There has however, not been much advancement in cheap yet efficient
systems intended for remote railway areas. Combining basic sensors with affordable embedded systems like Arduino provides a broad scope for
addressing these gaps.

III. EXISTING SYSTEM

Modern methods associated with train safety still depend on manual checks or costly sensor-related methods. Although sophisticated systems exist with
cameras, LiDAR, and various other sensors that detect tracks and track obstructions, their cost relative to the simplicity of their setup makes them
impractical for mass implementation. In addition, many of these systems do not respond automatically in real-time, such as halting the train
automatically when a potential issue is identified. Due to the factors which have been discussed above, there is still a demand for a cost-effective
automated real-time system that detects obstacles and cracks on train tracks.

IV. PROPOSED SYSTEM

To automate the detection of cracks and obstacles on railway tracks, the proposed system incorporates an Arduino Uno, IR sensors, and ultrasonic
sensors. In the case of any faults or obstructions, the system halts the movement of the train immediately, thereby averting possible accidents. The
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design of this system is cost-effective, featuring inexpensive parts which can be used in isolated or less monitored areas of a railway network. This
solution is fully automated, enabling constant monitoring without the need for human intervention, greatly enhancing the safety of the rails.

Fig.1 Block diagram

A.COMPONENTS USED

1. Arduino Uno: The Arduino Uno is the central microcontroller for this project. It is an open-source, programmable board based on the ATmega328P
microcontroller. It provides the necessary processing power to interface with sensors, make real-time decisions, and control output devices. It serves as
the brain of the system, processing sensor data and executing the logic for automatic train stopping
.2. Ultrasonic Sensor: The ultrasonic sensor, typically the HC-SR04, is used to detect obstacles in the train’s path. It works by emitting high-frequency
sound waves and measuring the time it takes for the sound waves to bounce back. This allows the sensor to calculate the distance to an object. If an
object is detected within a certain range, the system triggers the train to stop to prevent a collision.
3. IR Sensor: The IR sensor is used to detect cracks or faults in the railway track. It works by emitting infrared light and detecting the reflection of that
light off the track surface. If there is a crack or discontinuity in the track, the amount of reflected light changes, and the sensor signals the system to take
action. This helps detect small surface defects that could cause damage or accidents.
4. LCD Display: The LCD display (16x2 or similar) is used to provide real-time feedback to the operator or user. It can display messages like “Train
Stopped” or “Obstacle Detected,” allowing the system to communicate its status. The display serves as a user interface to show important information
about the train's condition and any detected anomalies.
5. Li-Ion Battery: The Li-Ion battery powers the entire system, providing the necessary energy for the Arduino, sensors, and the LCD display. It
offers a compact and rechargeable solution, ensuring the system can function autonomously without relying on an external power source. Li-Ion
batteries are commonly used for portable electronic projects due to their high energy density and efficiency.

VI. RESULT AND CONCLUSION

RESULT :
The train track break and obstruction detection system was able to successfully use IR sensors for crack detection and ultrasonic sensors for obstacle
detection. When the IR sensor detected gaps or cracks on the track, it signaled the system to take immediate and corrective action which involved
stopping the train. Likewise, halting the train to circumvent a collision was commanded when the ultrasonic sensor identified an object within the set
range. The system status was perfectly relayed through the LCD display which showed messages indicating state of the system, as for example “Crack
Detected” or “Obstacle Detected”. The system’s power during the tests was uninterrupted due to the Lithium-Ion battery which kept the system’s power
active at all times, streaming power without discontinuity. Altogether, the system was reliable in real-time fault detection and train stopping, thus
proving its success in enhancing railway safety.

CONCLUSION:

The project illustrates a working and economical method of detecting cracks and obstacles on railway tracks in real-time. The integration of
components like Arduino Uno, IR sensors, ultrasonic sensors, and LCD displays enables the system to automatically detect and respond to track defects
and obstacles, thus augmenting railway safety. The system’s portability and efficient energy use are achieved through the implementation of a Li-Ion
battery. This economical approach is especially suited for remote or under-monitored areas where inspections cannot be carried out manually. To
summarize, the system improves the safety of train operations and prevents accidents in a reliable manner.
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V.Result

Fig 3:final output of the project
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