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Abstract— The smart railway toilet using Arduino Uno is a 

new application of technology that integrates the popular 

microcontroller board with train toilets. The system offers 

several features such as automated flushing systems, 

touchless flush, automatic Wash basin, and real-time 

monitoring of toilet cleanliness. The system uses sensors to 

detect user activity and activate the necessary functions, 

providing an enhanced user experience and improved 

hygiene standards. The Arduino Uno can also provide real 

time data to train operators, enabling them to monitor the 

status of the toilet and take action in case of any issues. 

Overall, the smart railway toilet using Arduino Uno is a 

promising technology that can significantly improve the 

quality of train toilets and enhance the overall travel 

experience for passengers. 

Keywords— [Smart railway toilet, Arduino Uno, 

Microcontroller, Sensors, Automated flushing system, 

Touchless flush, Automatic wash basin, Real-time 

monitoring, User experience, Hygiene standards, Train 
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I. INTRODUCTION 

Smart railway toilets using Arduino Uno is an 

innovative application of technology in the railway 

industry. The Arduino Uno is a microcontroller board that 

can be programmed to perform various functions, 

including controlling sensors and devices. When 

integrated with the toilet systems in trains, it can provide 

a range of features that enhance the overall user 

experience. 

 

The smart railway toilet using Arduino Uno can offer 

several advantages, including automated flushing systems, 

water-saving mechanisms, and real-time monitoring of the 

toilet's cleanliness. It can also provide features such as 

touchless flush, automatic seat sanitization, and odor 

control. The sensors on the toilet can detect when the user 

enters and exits, and the system can activate various 

functions accordingly. 

The Arduino Uno can also provide real-time data to the 

train operator, enabling them to monitor the status of the 

toilet and take action in case of any issues. The system can 

also 

provide users with feedback on the cleanliness of the toilet, 

which can be useful in maintaining hygiene standards. 

II. LITERATURE REVIEW 

[1] One study by Maroudas et al. (2020) explored the 

potential benefits of implementing smart toilets in public 

restrooms. The study found that smart toilets could 

significantly improve the overall hygiene standards and user 

experience by providing automatic flushes, touchless sensors, 

and odor control mechanisms. This study suggests that 

similar benefits could be realized in the context of train toilets 

using Arduino Uno technology. 

[2] Another study by Khezrimotlagh et al. (2018) 

investigated the application of microcontrollers in smart 

toilets. The study found that microcontrollers could be used to 

control various functions of the toilet, including water flow, 

flush systems, and temperature control. This study provides 

insight into the potential functionalities of the Arduino Uno in 

train toilets. 
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[3] A different study by Naveen Kumar et al. (2019) 

used Arduino and IR sensors to create an automated toilet 

cleaning system. After each usage, the system was created to 

automatically clean the toilet bowl using a mix of water and 

cleaning agents. The study's findings demonstrated that the 

method was successful in enhancing toilet cleanliness, which 

raised customer happiness. 

[4] Several research have been done on the application 

of IR sensors and Arduino in rail lavatory systems. In a 

research by Hemanth Kumar et al. (2020), an Arduino and IR 

sensor- based automated flushing system was created. The 

technology was made to automatically flush the toilet 

after use and to identify when a user is in the bathroom. 

The study's findings demonstrated that the system was 

successful in lowering the 

 
 

III. METHODOLOGY 

The methodology for implementing a smart railway toilet using 

Arduino Uno, sensors, and relays can be broken down into the 

following steps: 

 
[1] System Design: In this stage, the system 

requirements are identified, and the smart toilet system's 

design is conceptualized. The system should incorporate 

sensors and relays that can automate flushing and 

sanitization processes, as well as a microcontroller to 

manage the system's operations. 

[2] Hardware Selection: Once the design is 

finalized, the appropriate sensors and relays are 

selected, taking into consideration the system's 

requirements and compatibility with the Arduino Uno. 

Examples of sensors that can be used include motion 

sensors, ultrasonic sensors, and infrared sensors, while 

relays can be used to control the flushing and 

sanitization systems. 

[3] Programming: The next step involves writing 

code for the Arduino Uno to control the various 

functions of the smart toilet system. The code should 

include logic to control the flushing and sanitization 

processes, activate the sensors, and process sensor data 

to determine when to trigger automated processes. 

[4] Prototype Development: Once the 

programming is complete, a prototype of the smart 

railway toilet system is developed, incorporating the 

selected sensors and relays. The prototype system is 

then tested in a controlled environment to identify any 

issues and refine the system's performance. 

[5] Real-world Testing: Once the prototype is 

developed, the system is tested in a real-world setting, 

such as a train toilet. This stage involves monitoring the 

system's performance, identifying any issues, and 

making adjustments to the system as needed. 

[6] Maintenance: After the system is deployed, it 

requires periodic maintenance to ensure continued 

functionality. The maintenance stage includes routine 

inspections, cleaning, and repairs, as well as software 

updates and upgrades to improve the system's 

performance. 

Overall, the methodology for implementing a smart 

railway toilet using Arduino Uno, sensors, and relays 

requires a combination of technical expertise, hardware 

and software selection, prototype development and 

testing, and ongoing maintenance to ensure the system's 

continued functionality and performance.

 

Fig. No. 1 Process Diagram of Toilet System 

 
This System Diagram shown in Fig, No. 1 is a simplified 

representation of a smart railway toilet system and may 

require Sensors, Relays, and pump to function flushing & 

toilet cleaning. 

 
V. HARDWARE INTEGRATION 

a. Toilet Integration 
 

 

Fig. No. 2 Simulation of Toilet System 

As shown in Fig. No 2, the positive aspects of automatic 

toilet flushing systems using IR sensor detection include 

increased hygiene, comfort, and effectiveness. These 

systems eliminate the need for manual flushing and 

reduce the danger of disease transmission by using IR 

sensors to identify the presence of a person in the toilet 

cubicle and automatically flush the toilet after use. When 

someone enters the cubicle, the system starts a timer that 

runs for a set amount of time, usually about 30 seconds. 

The technology activates the flushing mechanism when 

the timer expires, flushing the toilet mechanically. These 

systems are quite effective since they automatically reset 

for the following user without any manual assistance. 

Additionally, they frequently include settings that may 

be changed to tailor the timer duration to the needs of the 

environment, enabling water saving in busy places. 
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b. Handwash Basin Integration 
 

 

 
 

 

Fig. No. 3 Simulation of Basin System 

As shown in Fig. No 3, the infrared (IR) sensor module 

is used to detect the presence of a hand in the automated 

basin system with an Arduino microcontroller. The 

Arduino is coupled with a solenoid valve, a water 

pump, and an IR sensor module. The output from the IR 

sensor is continually examined to determine whether or 

not a hand has been spotted. The Arduino instructs the 

solenoid valve and water pump to switch on when the 

IR sensor detects a hand (i.e., the output is HIGH). 

While the water pump moves water from a water source 

to the basin, the solenoid valve opens to let water flow 

from the water supply line to the basin or container. As 

a consequence, water pours into the washbasin, enabling 

the user to do things like wash their hands. The Arduino 

transmits signals to switch off the solenoid valve and 

water pump, stopping the flow of water, when the IR 

sensor does not detect a hand (i.e., the output is LOW). 

Water is conserved and waste is avoided thanks to its 

automation, which makes sure that water only flows 

when a hand is recognised. By putting a hand in front of 

the IR sensor and checking the water flow in the basin, 

the system may be checked. To prevent any risks, 

proper safety precautions should be taken both during 

installation and operation. 

 
c. Cleaner Integration Operated with Door 

 

Fig. No. 4. Simulation of Cleaner Integration 

As shown in Fig. No. 4, the following is the order in 

which the automatic toilet system with IR sensor 

detection, LED indicators, and cleaner/water pump 

functions. The IR sensor counts the number of users by 

recognising their presence when they enter the toilet 

cubicle. The technology triggers a red LED light outside 

the toilet door after the number of users hits 10, signalling 

that the toilet needs to be cleaned. A cleaning solution 

is dispensed into the toilet bowl for 15 seconds while a 

cleaner pump is simultaneously engaged to sanitise and 

clean it. The mechanism resets the timer and waits for the 

cleaning solution to start working for 30 seconds after the 

cleaner pump has finished its cycle. When the waiting time 

is up, a green LED indication outside the toilet door lets 

users know it is time to use the lavatory. In order to flush 

the toilet and guarantee adequate hygienic conditions, a 

water pump is activated to supply a 30-second flow of 

water. The mechanism resets itself when the water flow 

cycle is finished, and the green LED indication stays 

lighted to show that the toilet is prepared for use. By 

ensuring that the toilet is cleaned and sanitised after a 

certain number of usage, this automated system encourages 

good hygiene, water efficiency, and effective maintenance 

of railway restrooms. 

 
Software Used: Arduino IDE 

 
V. MODEL OF SMART RAILWAY TOILET 

SYSTEM 
 

Fig. No. 5 Integrated Model with all sensors and Relays 
 

As shown in Fig. No 5, Integrated model for railway 

toilet system combines various components and sensors 

for improved efficiency, hygiene, and comfort. 

The system has sensors for flushing, urinal, and toilet 

sensors as well as ones that turn on lights and detect the 

presence of users. Additionally, it has pumps for both 

filling and emptying the waste tank. The integrated 

model seeks to offer consumers a streamlined and 

hygienic experience while assuring the effective use of 

resources and lowering maintenance needs. 

An efficient, automated, and user-friendly bathroom 

system for train passengers is created using an integrated 

model for a railway toilet system, which makes use of a 

variety of parts, technologies, and mechanisms. The 

system may contain sensors for detecting the presence of 

users, pumps for handling waste and water, control units 

for the flow of energy and water, and displays for 

informing and interacting with users. An integrated 

approach strives to offer users a smooth and dependable 

experience while also optimising resource usage and 

reducing operational costs. An integrated model for a 

train bathroom system can improve the overall travel 

experience for passengers and support sustainable and 

responsible resource management by utilising the most 

recent developments in technology and design. 
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Fig. No. 6 Toilet Integration connected with IR sensor 

As shown in Fig. No 6, in order to identify human 

presence and automatically operate various components of 

the toilet system, toilet integration connected with IR 

sensor uses infrared sensors. When a user enters a 

lavatory, the flushing mechanisms, lights and water supply 

are turned on, and they are turned off when the user exits. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. No. 7 Basin Integration connected with IR Sensor 

As shown in Fig. No 7, A system that automatically 

recognises a user's hand using an infrared sensor and triggers the 

flow of water in a basin is known as automated basin 

integration utilising IR sensor human hand detection and flow 

water. With the help of this technology, users no longer need 

to physically turn on the tap, reducing water waste. The system 

detects the user's hand and starts the water flow, which shuts off 

when the user removes their hand. 
 

 
Fig. No. 8 Integration of IR sensor with Relays & 

water pumps 

 

As shown in Fig. No 8, Jumper wires can be used to link the 

Arduino's digital pins to the breadboard so that it can be used to 

control 3 relays, 3 pumps and 3 IR sensors. The Arduino may then 

control the pumps by connecting the relays to the breadboard. 

Additionally, the IR sensors can be connected to the breadboard so 

that the Arduino can read their outputs and activate the proper relay 

based on their input. The system may be programmed using an 

Arduino IDE to create code that reads sensor inputs, manages 

relays, and activates the pumps as necessary. This system can be 

used for a number of purposes, including automating the 

distribution of liquids or water, checking liquid levels, and 

managing irrigation systems 

 
VI. CONCLUSION 

In conclusion, the implementation of a smart railway toilet 

using Arduino Uno, sensors, and relays can offer numerous 

benefits, including improved hygiene, real-time monitoring, 

improved user experience, and potentially increased 

revenue. However, the successful implementation of such a 

system requires careful consideration of design, hardware 

selection, programming, prototype development, testing, 

and ongoing maintenance. It is important to engage 

stakeholders in the design process, including train operators, 

maintenance personnel, and users, to ensure that the system's 

design meets their needs. Once implemented, the system's 

performance, reliability, and impact on user experience 

should be monitored and evaluated to identify areas for 

improvement. Overall, the implementation of a smart 

railway toilet system can offer a valuable solution for 

improving hygiene and user experience on trains, and has the 

potential to become a standard feature of modern railway 

systems. 

This system can be integrated using other technologies like, 

smart lighting, temperature control, and audio systems. This 

integration can enhance the overall user experience and 

provide passengers with a comfortable and safe journey. 

It also integrated with mobile apps, allowing passengers to 

receive real-time updates on the status of the toilet and 

enabling them to provide feedback to train operators. 

The implementation of AI and ML algorithms can be used to 

analyse data collected by sensors in smart railway toilets to 

optimize the system's performance and predict system 

failures. 

It can be designed with sustainability in mind, by 

incorporating water-saving technologies, using renewable 

energy sources, and reducing waste. 
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