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Increase in train accident rates

• Train accidents surged 

                                from 4 to 30 in 2020~23

The most accident is

• According to the analysis of railway signal 

control system failures from 2000 to the last 10 

years, PMD failures accounted for 27%

Development of error prediction model

• Predicting the possibility of failure of the track converter to 

minimize train accidents

Motivation

Current Status of Train 
Accidents on the Rise



Our Solution

• Huge amount of Sensor data from 

Point Machine

↓

• Pre-processing unnecessary parts 

and storing them in the database

• Training AI models for error 

detection and prediction

↓

• Detect anomalies and predict 

potential failures with high 

accuracy

Sensor data AI Capabilities



AI

• AI powered error detection

• AI powered failure prediction

Backend

• Storing data

• Integrating AI models with 

Dashboard 

Frontend

• Maintenance dashboard

Our Solution

AI based 

Failure 

Prediction



System Operation Process



Point Switch Machine 
Database Management 
System

Stored sensor data from the point switch 

machine

Stored the predicted and detected data 

from the frontend

Supports real-time tracking and historical 

data analysis.



• Process the sensor data

• Detect anomaly/abnormal data

• Predict the anomaly/abnormal data

• Capable of early fault detection.

• Store results in backend server.

AI High Level Design







Frontend

• User Interface

• Real-time monitoring

•  Display detected errors.

• Alert maintenance worker about the 

error

• Visualizes predicted failure data and 

historical trends.



Backend

• Receive request

• Handle the request

⚬ Data storage

⚬ Data retrieval

⚬ Other

• Storing AI prediction data

• Processing data

• Listen to AI request and update collection 

data

• Providing data to Frontend

  



Backend Code Files



RESULTS
• Successfully trained and validated AI models.

• Backend systems operational.

• Fake data simulation UI developed for real-time visualization.

• Early fault notifications reduce maintenance downtime and 

accident risks.



DEMO



Real Time Monitoring:

• Integration with real-time sensor data for live 

updates.

Risk Level Development:

• Provides more granular notification to maintenance 

personnel by separating risk levels

1

NEXT 

SOLUTIONS
2

Complete Database Integration:

• Integration with the bigger PMD sensor database
3

4
UI Enhancement:

• Add more functions  and individual power graphs for 

Voltage and Current in the Prediction Dashboard
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