
© April 2025 | IJIRT | Volume 11 Issue 11 | ISSN: 2349-6002 

IJIRT 174769   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY          586 

Touch Free-Restroom for Hygeia Hub 
 

 
1Y.D. Shahakar, 2Sakshi Rathod, 3Chaitali Bhoyar, 4Aryan Kandalkar, 5Yash Pote, 6Vedant Diwan            

7Pratyanj Choudhari 

Department of Electrical Engineering SGBAU, Amravati PRPCE & M, Amravati 444602, India 

 

Abstract - This project introduces a smart touch-free 

restroom system aimed at enhancing hygiene, 

minimizing water waste, and improving user 

experience. The system combines advanced sensors, 

actuators, and automation technologies to establish a 

hands-free environment. Notable features include 

touchless faucets, automatic soap dispensers, touchless 

toilets, and intelligent hand dryers. The control and 

automation module of the system employs machine 

learning algorithms to optimize water consumption, 

identify maintenance requirements, and guarantee 

uninterrupted operation. The touchless interface of the 

system reduces the potential for germ transmission, 

fostering a healthier atmosphere for users. Water 

efficiency plays a significant role, as the system 

optimizes water consumption, leading to decreased 

waste and preservation of this vital resource. The 

intelligent automation module identifies maintenance 

needs and ensures ongoing functionality, minimizing 

downtime and boosting overall system efficacy.   
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I. INTRODUCTION 

 

In a time characterized by swift technological 

developments, touch-free technology has 

significantly changed numerous elements of our daily 

lives. From contactless payment systems to gesture-

based controls, this groundbreaking technology has 

altered how we engage with our environment. One 

domain where touch-free technology has 

demonstrated considerable promise is in the area of 

public restrooms. The conventional restroom 

experience, frequently marred by unsanitary 

conditions and poor water management, is 

experiencing a notable shift with the introduction of 

touch-free restroom systems. The Touch-Free 

Restroom Project aims to create and implement an 

intelligent, automated restroom system that 

emphasizes hygiene, water conservation, and user 

ease. By incorporating cutting-edge sensors, 

actuators, and automation technologies, this initiative 

aspires to establish a smooth, hands-free environment 

that reduces the likelihood of germ spread and 

enhances water efficiency. 

The intelligent automation module of the system 

utilizes machine learning algorithms to identify 

maintenance requirements and maintain continuous 

operation, thereby minimizing downtime and 

enhancing overall system performance. This project 

is significant as it has the potential to tackle some of 

the critical challenges linked to conventional 

restrooms. Issues such as disease transmission, water 

waste, and ineffective energy consumption are 

among the problems this initiative seeks to alleviate. 

By offering a touch-free interface, the system 

diminishes the likelihood of germ spread, fostering a 

healthier atmosphere for users. In addition, the 

system's sophisticated sensors and automation 

technologies maximize water efficiency, cutting 

down waste and conserving this vital resource. The 

Touch-Free Restroom Project also underscores the 

significance of user-focused design in developing 

efficient and eco-friendly solutions. By focusing on 

user convenience and experience, this project 

showcases how technology can be utilized to 

establish a more comfortable, sanitary, and 

sustainable environment. As the need for touchless 

and automated systems rises, this project is set to 

make a notable difference in the market, delivering a 

more effective, sustainable, and user-friendly option 

for restroom facilities. 

Moreover, this initiative illustrates the power of 

collaborative efforts across different disciplines in 

fostering innovation. By integrating expertise from 

areas such as computer science, electrical 

engineering, and industrial design, this initiative 

shows how varied viewpoints can unite to produce a 

genuinely groundbreaking solution. As our world 

becomes more interconnected, projects like this 

emphasize the significance of teamwork and 

knowledge exchange in advancing technology. The 

Touch-Free Restroom Project marks a notable 

advancement in the creation of intelligent, automated 

restroom systems. By emphasizing hygiene, water 

conservation, and user comfort, this initiative has the 

capability to revolutionize the conventional restroom 

experience, leading to a more sustainable, efficient, 

and user-centred environment for individuals. 
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II. METHODOLOGY 

 

A touchless restroom employs sensors and 

automation to minimize physical contact, enhancing 

hygiene and convenience. The process for designing 

and implementing such a facility involves several 

crucial steps.   

Initially, sensor-based technologies are integrated 

into various fixtures, including faucets, soap 

dispensers, flush systems, and hand dryers. These 

sensors respond to motion or the presence of hands, 

enabling users to operate them without making 

contact with any surfaces.   

Next, automatic doors or foot-operated door openers 

are incorporated to reduce contact with handles.   

The layout of the restroom is also crafted to improve 

cleanliness and efficiency, promoting smooth user 

movement while preserving privacy. High-quality 

materials that resist bacteria and are easy to clean are 

utilized for surfaces like sinks, walls, and floors.   

Following that, intelligent monitoring systems keep 

track of restroom usage and notify maintenance 

personnel when cleaning or restocking is necessary. 

This helps ensure that the restroom stays clean and 

operational at all times. Furthermore, advanced air 

ventilation and purification systems are put in place 

to ensure fresh air circulation and minimize germ 

transmission.   

Finally, educating users and providing signage is 

essential to guarantee the proper utilization of touch-

free features. Clear instructions assist visitors in 

understanding how to effectively use the automated 

systems. The combination of these technologies and 

strategies fosters a cleaner, safer, and more efficient 

restroom experience.   

The touchless restroom utilizes sensors and 

automation to lessen physical contact with surfaces, 

enhancing hygiene and convenience. Motion sensors 

or infrared technology manage faucets, soap 

dispensers, hand dryers, and toilet flushes, allowing 

users to engage them without manual contact.   

Doors may be equipped with automation or foot-

operated systems to reduce hand contact. 

Additionally, smart technology can track usage and 

replenish supplies such as soap and paper towels as 

needed. This system aids in preventing the spread of 

germs, boosting cleanliness, and improving user 

experience by offering a modern and efficient 

restroom atmosphere. 

 

III. ALGORITHM 

 

 
Fig.1: Algorithm of Touch-free Restroom 

 

The algorithm outlines the operation of a Touch-Free 

Restroom System, promoting cleanliness and 

convenience by minimizing physical contact. Here’s 

a rundown of each step:   

User Entry – When an individual enters the restroom, 

the touch-free experience is set into motion.   

Automatic Faucets – Motion detectors sense hand 

movements and activate the water, enabling users to 

wash their hands without needing to touch the faucet.   

Automatic Soap Dispensers – Sensors trigger the 

soap dispenser when hands are positioned underneath 

it, delivering the necessary amount of soap.   

Hand Dryers – After washing their hands, users can 

dry them with automatic hand dryers that turn on 

when hands are recognized.   

User Exit – The individual exits the restroom, 

potentially through an automatic or foot-operated 

door to keep the touch-free experience intact.   

This system enhances hygiene by reducing the 

transmission of germs and streamlining restroom 

usage.   

 

IV. BLOCK DIAGRAM 

 

 
Fig.2: Block Diagram of Touch-Free Restroom 
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A Touch-Free Restroom is a modern sanitary facility 

intended to reduce physical interactions, thereby 

improving hygiene and curtailing the transmission of 

germs. The block diagram of a touch-free restroom 

generally features essential automated elements such 

as motion-sensor faucets, automatic soap dispensers, 

sensor-operated flush systems, hands-free hand 

dryers or paper towel dispensers, and motion-

activated doors. These elements function under the 

control of infrared (IR) or ultrasonic sensors that 

register user movement and activate the 

corresponding functions without any need for touch. 

Furthermore, intelligent ventilation systems provide 

adequate air circulation, while automated lighting 

systems turn on based on occupancy. Some 

sophisticated touch-free restrooms may also integrate 

IoT-based monitoring systems to keep track of water 

consumption, soap supply, and maintenance 

requirements. This technology-centered strategy 

improves convenience, saves resources, and 

significantly enhances restroom cleanliness, making 

it suitable for public areas, medical facilities, and 

commercial properties. 

 

TABLE 1. COMPONENTS AND ITS RATING 

Component Name Rating 

Infrared (IR) Sensor 3.3V to 5V 

Ultrasonic Sensor 5V 

Proximity Sensor 12V 

Microcontroller (e.g., 

ESP8266) 
5V 

Solenoid Valve 12V 

Motorized Soap 

Dispenser 
12V 

Automatic Hand 

Dryer 
- 

LED Indicator 3.3V to 5V 

Adapter 12V 

Air Freshener 

Dispenser 
12V 

A Touch-Free Restroom comprises several important 

elements that collaborate to improve hygiene and 

convenience. The motion-sensor faucet enables users 

to wash their hands without making contact with the 

tap, which decreases the spread of germs and 

conserves water. The automatic soap dispenser senses 

hand movement and provides an appropriate amount 

of soap. The sensor-activated flush system guarantees 

that toilets flush automatically after each use, 

promoting cleanliness. Motion-activated hand dryers 

or paper towel dispensers facilitate hand drying 

without any need for direct contact. Automated doors 

equipped with motion sensors or foot pedals remove 

the necessity of touching door handles, further 

reducing contamination. Smart ventilation systems 

enhance air quality by managing airflow and 

eliminating odors. Some cutting-edge restrooms 

additionally include IoT-based monitoring systems 

that track water consumption, soap levels, and 

maintenance requirements to ensure effective 

operation. Collectively, these components offer a 

hygienic, efficient, and user-friendly restroom 

experience. 

 

V. OUTCOME & IMPACT 

 

Outcome: Enhanced Cleanliness – Minimizes 

physical contact with surfaces, reducing the 

transmission of germs and bacteria.   

Greater Convenience – Users enjoy a smooth and 

efficient restroom experience without needing to 

touch fixtures.   

Conservation of Water and Soap – Automated faucets 

and dispensers deliver only the required amount, 

minimizing waste.   

Energy Conservation – Smart sensors optimize 

usage, leading to electricity savings in devices such 

as hand dryers.   

Lower Maintenance Expenses – Reduced physical 

contact results in fewer malfunctions and decreased 

maintenance requirements.   

Improved User Satisfaction – A contemporary, touch-

free system promotes comfort and enhances user 

contentment.   

Environmental Advantages – Decreased paper towel 

consumption and regulated water flow aid in 

sustainability.   

In summary, a touch-free restroom system boosts 

cleanliness, efficiency, and sustainability while 

offering a smooth experience for users.   

 

Impact: Enhancement of Public Health – Diminishes 

the spread of germs and viruses, leading to improved 

hygiene in both public and private restrooms.   

Improved User Interaction – Offers a more 

convenient and pleasant restroom experience with 

minimal effort required.   

Benefits for Sustainability – Reduces water and soap 

waste, decreases paper towel consumption, and 

supports environmental conservation initiatives.   
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Financial Savings – Lowers maintenance expenses 

by minimizing breakdowns and reducing wear on 

restroom fixtures.   

Energy Savings – Smart sensors enhance energy 

utilization in automatic faucets, soap dispensers, and 

hand dryers, decreasing electricity usage.   

Upgrading Facilities – Modernizes restrooms with 

cutting-edge technology, improving their 

attractiveness in commercial, corporate, and public 

areas.   

Greater Accessibility – Enhances restroom access for 

individuals with disabilities by removing the 

necessity for manual operation. 

 

VI. TABLE 2 COMPARATIVE ANALYSIS 

 

Feature 

Touch-Free 

Restroom 

Benefits 

Traditional 

Restroom 

Drawbacks 

Hygiene 

Reduces 

cross-

contamination 

High risk of 

germ 

transmission 

Water Usage 

Uses sensors 

to minimize 

waste 

Manual 

operation can 

lead to excess 

use 

Maintenance 

Less wear and 

tear, fewer 

breakdowns 

Frequent repairs 

due to misuse 

and overuse 

Convenience 

Hands-free 

operation, 

easy to use 

Requires 

physical effort 

and contact 

Aesthetics 

Sleek, 

modern, and 

high-tech 

Can appear 

outdated and 

unhygienic 

Cost Savings 

Saves money 

on water, 

soap, and 

paper over 

time 

Higher 

operational costs 

due to waste 

 

VII. RESULT 

 

The touch-free restroom system incorporating an 

ESP8266 microcontroller, infrared (IR) sensor, relay 

module, and LED lights was evaluated based on its 

efficiency, accuracy, power consumption, and user 

experience. The system successfully eliminated the 

need for physical contact, ensuring improved hygiene 

and convenience in public and private restrooms. 

During testing, the IR sensor effectively detected 

human presence and motion, triggering the ESP8266 

to activate the relay module, which in turn switched 

ON the LED lights. The response time was 

instantaneous, ensuring that the lights turned on as 

soon as a person entered the restroom. Additionally, 

the system was programmed with a timer function to 

turn off the lights after a set duration of inactivity, 

thereby reducing unnecessary power consumption. 

This feature significantly contributed to energy 

efficiency, particularly in areas where people 

frequently forget to switch off lights. 

 
Fig.: Result of Web Page 

 

The accuracy of the IR sensor was also analysed in 

different lighting conditions. The sensor performed 

well in low-light and well-lit environments, detecting 

motion accurately within its predefined range. 

However, minor interference was observed when 

highly reflective surfaces or intense sunlight were 

present, which could sometimes result in false 

triggers. This limitation can be minimized by 

adjusting the sensor sensitivity or positioning it 

strategically. 

The touch-free restroom system incorporating an 

ESP8266 microcontroller, infrared (IR) sensor, relay 

module, and LED lights was evaluated based on its 

efficiency, accuracy, power consumption, and user 

experience. The system successfully eliminated the 

need for physical contact, ensuring improved hygiene 

and convenience in public and private restrooms. 

During testing, the IR sensor effectively detected 

human presence and motion, triggering the ESP8266 

to activate the relay module, which in turn switched 

ON the LED lights. The response time was 

instantaneous, ensuring that the lights turned on as 

soon as a person entered the restroom. Additionally, 

the system was programmed with a timer function to 

turn off the lights after a set duration of inactivity, 

thereby reducing unnecessary power consumption. 
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This feature significantly contributed to energy 

efficiency, particularly in areas where people 

frequently forget to switch off lights. 

The accuracy of the IR sensor was also analysed in 

different lighting conditions. The sensor performed 

well in low-light and well-lit environments, detecting 

motion accurately within its predefined range. 

VIII. CONCLUSION 

 

The Touch-Free Restroom System is a modern and 

efficient solution that enhances hygiene, 

convenience, and sustainability. By minimizing 

physical contact, it significantly reduces the spread of 

germs and improves overall cleanliness. The 

integration of automatic faucets, soap dispensers, and 

hand dryers ensures resource efficiency, leading to 

lower water, soap, and energy consumption. 

Additionally, it enhances user experience and 

accessibility while reducing maintenance costs. As 

public awareness of hygiene increases, touch-free 

restrooms are becoming essential in commercial, 

corporate, and public spaces. Implementing this 

system promotes a healthier, more sustainable 

environment, making it a valuable innovation for the 

future. 
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