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Abstract 
 

In this paper, a smart railway system is developed to monitor fine collection, 

food wastage and sales flow in railway pantry, passenger flow, security etc., 

various sensors are used to count the number of passengers who board the 

train in a coach. The sensors placed in the door can detect the person 

boarding the train. The ATmega328 controller used to check the data of 

passengers entering and exiting the train sends data constantly to every 

station through wireless module. The smart pantry uses the previous sales 

data of the food items and uses the data to predict the sales of products in 

future. The data acquired by the sensors is sent to cloud platform using 

ESP8266 node mcu and prediction of sales of products is done using the 

data. The passenger prediction uses the past data of number of passengers 

travelled in the train and uses the data to predict passenger flow in the trains 

based on seasonal changes and the data can be used to add the passenger 

coaches. The system can be adapted for railways because the proposed 

system is relatively cheap and the system can work efficiently and does not 

require much space. 
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1 Introduction  
  

Smart Railway System is an intelligent approach to prevent corruption in 

fine collection and to find the demand of the stocks in pantry in train and 

provide the predicted data of upcoming sales in respective trains [1]. It also 

provides predicted data of number of passengers who would board the train 

in future by using the previous number of passenger data who travelled in 

train and that data can be used for attaching the number of required coaches 

to the train.  

The proposed system uses infrared sensors to count the number of 

passengers who board the train in a coach. The sensors are placed at the door 

so that they can detect the presence of person who boards and exits the train. 

The ATmega328 microcontroller is programmed such that it cross checks 

with the number of passengers in the train with the initial given number of 

passengers at every station. If the number of passengers in the train exceeds 

the initial data then it shows the fine to be collected at every station and 

sends the data to every station through wireless module.   

  The smart pantry uses the previous sales data of list of objects and uses 

that data to predict the sales of products. It uses sensor to collect the data of 

list of items purchased and sends the data to Thing speak cloud platform 

using ESP8266 node mcu and from there the data is collected and linear 

regression algorithm is used to analyse the sales flow of the products and the 

sales flow for products in the train is predicted using that data.   

  The passenger prediction uses the previous data of number of passengers 

who travelled in the train and uses the data to predict future passenger flow 

in the trains based on seasonal changes. The initial number of passenger data 

is collected and that data is used for prediction using the ARIMA (auto-

regressive integrated moving average) statistical method algorithm which is 

efficient and effective time series model to predict the passenger flow when 

there is a drastic change in number during festive seasons and the predicted 

data is used to attach the required number of passenger coaches to the train.  

   

1.1 Technical Background  
  

The system available in metro railways uses RFID to allow the 

passengers to enter the station only if they have the ticket. The system is 

flexible in metro stations but it is not flexible in the major railway stations 

where the passenger flow is more.  

  The seat availability is one of the biggest problems in railways especially 

in passenger trains where more crowd travel. A proposed system is available 

which uses passenger flow analysis for seat availability [2]. The system can 

be upgraded to predict the passenger flow for the  
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upcoming days in the train and uses that data to attach required number of 

passenger coaches  

  The smart retail system using IoT is a reliable method for retailers or 

product sellers which helps the customers to get the product stock 

information [3]. If the system is used in railway pantry cars, they can predict 

the sales flow for the pantry products and this helps to have the required 

product stock based on the predictions made by the proposed system and also 

helps in reducing product wastage.   

       

1.2 Proposed System  
  

Figure 1 shows the block diagram of Smart Railway System. The system 

uses IR sensors to count the number of passengers entering and exiting the 

compartment and the fine amount is calculated based on the number of 

passengers in train cross checking with the initial data given using the 

ATmega328 microcontroller and sent to every station where train takes a halt 

using the wireless module and displayed using the monitor [4]. The second 

block uses IR sensors to collect the data of the demand of the stock sold in 

pantry and the data is sent to cloud using the wi-fi enabled ESP8266 Node cu 

and that data from cloud is used to predict the sales rate of pantry products 

using linear regression algorithm using raspberry pi [5-6] 

The third block consists of the number of passengers count and the data 

for some days is collected and auto-arima model is used for prediction using 

Jupiter notebook and is used to predict the passenger flow including seasonal 

trends.  

   

2 Smart Railway System Architecture  
               

 
                                           Figure 1 Proposed System Design Flow  
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 Smart Railway System provides a dedicated embedded system which can be 

used to check the exact fine collection in trains and prediction of sales trend 

in pantry and prediction of passenger flow in trains in upcoming seasons. The 

Smart Railway System has three parts:  

 Fine collection. 

 Smart Pantry sales flow predictions. 

 Passenger flow prediction to predict no of compartments required. 

  

2.1 System Design for Fine Collection  
 

Figure 2 shows the system which is used for fine collection. The system 

uses two IR sensors placed at the doors to take the count of passengers 

entering the train. If the passenger enters the door, the sensor detects and the 

count is incremented and if he exits from the door the count decrements. The 

data collected from the controller is sent to every station using the HC-05 

module. Figure 3 shows Smart Pantry Module.                 

  
Figure 2 Fine Collection Installation 

  

2.2 Smart Pantry Module Installation  
 

 
  

Figure 3 Smart Pantry Module 
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    The proposed system uses sensors to find out which stock is in demand 

and uses the data for predicting the income. It uses IR sensor which is placed 

at 3/4th of every pack and when the sensor gives interrupt, the controllers 

assumes that the product is most purchased since 3/4th of the box got empty 

and has good demand. The sensor sends the data to ESP8266 nodemcu which 

in turn sends the data of different collected items sale to the Thingspeak 

cloud. The data from cloud is used for prediction of the sales flow of the 

pantry products using the linear regression algorithm.  

 

 2.3 Passenger Flow Prediction Module  
  

The passenger data from the first part is collected for certain period of 

time and that data is used for the prediction of passenger flow in the trains. It 

uses the initial data as reference and uses the ARIMA model to predict the 

passenger flow according to the seasonal changes who travel in the trains. 

The predicted passenger flow data obtained can be used for adding the 

required number of passenger coaches for the train in future based on the 

data obtained [7-8].  

  

3 Implementation  
  

3.1 Smart Railway System  
 

The system uses two Infrared sensors for motion detection in the trains. 

Initial number of passengers who travel in train is given to the ATmega328 

microcontroller and the microcontroller is programmed to increment the 

count of passengers whenever the passenger passes through both of the 

infrared sensors and the count gets decremented when the passenger exits 

through the door i.e passes through both the sensors as shown in figure 2.   

The controller cross checks the data with the initial reserved passenger 

number at every station where train takes halt and if the passenger number is 

not matched, the penalty amount is initiated and sent to every station where 

the train stops with the help of wireless module including the number of 

unreserved passengers in the train and the fine amount to be paid by them 

[9]. The fine amount to be paid by the unreserved passenger increases as the 

number of stations increase. The total amount collected and the amount 

submitted by the ticket collector can be cross checked with this system which 

prevents the corruption.  

  The smart pantry uses IR sensors placed at 3/4
th
 of every product that 

will be sold. Whenever the 3/4
th
 of the product is sold the sensor sends the 

interrupt to the ESP8266 nodemcu module which sends the data to the 

Thingspeak cloud. The data from there is extracted into Raspberry-Pi and  
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linear regression algorithm is used for predicting the future sales flow in the 

train. Figure 4 shows Fine Collection Data Sent to Monitor. 

                                     

 
Figure 4 Fine Collection Data Sent to Monitor 

       

The passenger flow data for the previous months is collected and it is 

used for predicting the passenger flow in the future. It extracts the data 

collected from the first sub system which is used for the fine collection and 

that data over certain period of time is used for predicting the future 

passenger flow. Auto- Arima model is used for the prediction of the 

passenger number who travel in trains. The Arima algorithm uses moving 

average auto regression to make the average changes stable and passive auto 

correlation is used to correlate with the present data. Seasonal ARIMA 

method is used to find out the appropriate stabilized data which can be used 

as base data for prediction by checking the various combinations of data for 

different seasonal parameters like auto regression, error and stabilizing the 

moving average and uses the data for predicting the passenger flow in future 

[10-11]. Figure 5 gives the snapshot of the predicted passenger flow data 

forecast.  
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Figure 5 Snapshot of Predicted Passenger Flow Data Forecast 

  
3.2 ThingSpeak IoT Platform  
  

ThingSpeak is an IoT platform where electronic devices (sensors, 

gadgets, etc.) data is fed into cloud server and the respective object can be 

controlled remotely. It is an emerging field of engineering and possesses 

enormous opportunity.  

  Figure 7 shows the graphical representation of the sensor data sent to the 

Thing speak platform by the node cu unit used in the smart pantry system. 

The variations show the demand of the products in the different days 

according to their sales flow.  

  

4 Results and Discussion 
  

The proposed system is successfully used to cross verify the fine amount 

collected by the ticket counter with the data sent by the controller to the 

control room. The system uses the infrared sensors placed at door to collect 

the data whenever the train takes a halt at the station and passengers enter 

and exit the train. Figure 6 shows Passenger Fine Collection Data Display on 

Monitor 

Figure.7 shows the smart pantry data transferred to the cloud and the 

predicted data is also shown for the sales flow in the upcoming days. The 

passenger flow data from previous period is used for predicting the passenger 

flow in the future.  
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Figure 6 Passenger Fine Collection Data Display on Monitor 
          

 
                                                   Figure 7 Pantry Data in Cloud  

 

Figure 6 gives the details of the fine collected which is displayed on the 

monitor. Figure.7 shows the smart pantry data transferred to the cloud and 

the predicted data is also shown for the sales flow in the upcoming days. The 

passenger flow data from previous period is used for predicting the 

passenger flow in the future.                  
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Figure 8. Snapshot showing predicted number of passengers along with their 

coaches 

 

Figure. 8 gives the documented passenger forecast data which is obtained 

from the plot in Figure. 5. The data extracted from the plot is documented 

and used for calculating the number of coaches for the train. 
Coaches 

   

 
                             

Figure 9 Prediction of Pantry Sales Flow 

  

Figure. 9 shows the predicted data of sales flow for the food products in 

the railway pantry which is obtained using the linear regression algorithm. 
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5 Conclusion and Future Scope  
  

The proposed system can be implemented for the betterment of the 

railways in our country. The Smart Railway System model can also be 

installed in all transportation systems in future to prevent corruption from 

either way. There is no existing system which tracks down the fine collection 

in railways and this system with minor upgrade with the addition of the 

image processing module makes it more reliable to detect passenger count. 

The smart retail can also be adapted and widely used in retail stores, it can 

also be used to check the availability of stocks and can be further upgraded 

by using a display board which shows the availability of stocks and the 

predicted and for prediction of their sales flow in all seasons. The passenger 

flow prediction model can be used in all public transport systems to provide 

good facilities for the passengers when more people travel during the festival 

seasons. This model can also be adopted and implemented across many other 

fields like retail sector, automobile vendors and also in restaurants to predict 

the customer flow using the forecasted data.  
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