
© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002 

IJIRT 201205            INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY  2900 

Contactless Switch for Homes and Offices Using 

Arduino and IR Sensors 

 

Aditya Kumar Yadav, Hritik Yadav, Mohd Danish Khan, Yash Singh 

Department of Electronics and Communication Engineering 

Babu Banarasi Das Institute of Technology and Management, Lucknow, India 

Guide: Mr. Rajeev Singh (Assistant Professor) 

 

Abstract— The increasing demand for hygienic, safe, 

and intelligent automation systems has accelerated the 

development of contactless control technologies for 

homes and offices. Traditional electrical switches 

require direct physical interaction, which creates 

hygiene concerns, accessibility limitations, and 

mechanical wear over time. This paper presents the 

design and implementation of a contactless switching 

system using Arduino UNO, infrared proximity 

sensors, and relay modules for sequential control of 

multiple electrical loads. The proposed system uses 

E18-D80NK infrared sensors to detect hand gestures 

without physical contact and controls AC appliances 

through a 4-channel relay module. The loads operate 

sequentially in forward and reverse order, enabling 

efficient and organized control. The system improves 

hygiene, accessibility, safety, and convenience while 

maintaining low cost and simple implementation. 

Experimental results demonstrate reliable gesture 

detection, stable switching performance, and reduced 

response delay. The proposed solution offers an 

affordable and scalable approach for smart homes, 

public spaces, hospitals, offices, and educational 

institutions. 
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I. INTRODUCTION 

 

The rapid growth of automation and embedded 

technologies has transformed the way electrical 

appliances are controlled in residential and 

commercial environments. Traditional wall-

mounted mechanical switches have remained the 

primary method of controlling electrical devices for 

decades. Although these switches are simple and 

inexpensive, they require direct human interaction, 

which introduces hygiene risks, accessibility issues, 

and long-term mechanical degradation. 

Public health concerns increased significantly after 

the COVID-19 pandemic, highlighting the need for 

touch-free interfaces in shared spaces such as 

hospitals, offices, schools, shopping malls, and 

public washrooms. Conventional switches become 

high-contact surfaces that may contribute to 

pathogen transmission through repeated physical 

interaction. 

In addition to hygiene concerns, traditional switches 

create difficulties for elderly individuals and people 

with physical disabilities. Operating wall-mounted 

switches may require physical effort, mobility, or 

hand dexterity that some users may not possess. 

These limitations reduce user convenience and 

independence. 

To overcome these challenges, contactless switching 

systems have emerged as an effective alternative. 

By using infrared proximity sensing and embedded 

controllers, appliances can be operated without 

physical touch. This research proposes a low-cost 

contactless switching system using Arduino UNO 

and E18-D80NK infrared sensors. The system 

performs sequential ON and OFF operations for 

multiple loads using simple hand gestures. 

The proposed system aims to provide a hygienic, 

accessible, energy-efficient, and reliable automation 

solution suitable for modern homes and offices. 

 

II. PROBLEM STATEMENT 

 

Traditional switching systems present multiple 

limitations in modern environments: 

• Direct physical contact increases the 

possibility of germ transmission. 

• Mechanical switches suffer from wear and 

tear after repeated operation. 

• Elderly and disabled users may face 

difficulty operating conventional switches. 

• Existing low-cost switching systems lack 

automation and smart interaction. 

• Most advanced smart systems are 

expensive and complex. 
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• Conventional systems provide limited 

flexibility and poor scalability. 

Therefore, there is a need for a low-cost contactless 

switching system that provides safe, hygienic, and 

reliable appliance control while maintaining ease of 

implementation. 

 

III. OBJECTIVES 

 

The major objectives of the proposed work are: 

1. To design a contactless switching system 

using infrared proximity sensors. 

2. To implement sequential ON and OFF 

operation for multiple electrical loads. 

3. To improve hygiene by eliminating 

physical contact with switches. 

4. To provide a user-friendly system for 

elderly and physically challenged users. 

5. To ensure electrical safety using relay 

isolation. 

6. To develop a low-cost and energy-efficient 

automation solution. 

 

IV. LITERATURE REVIEW 

 

Several researchers have contributed to the 

development of smart automation and gesture-

controlled systems. 

Alkar and Buhur proposed an internet-based 

wireless home automation system using embedded 

controllers and wireless communication. Their work 

demonstrated remote control capability but involved 

higher complexity and cost. 

Sahu and Patnaik developed an infrared-based 

gesture detection system using IR sensors for 

contactless appliance control. Their system showed 

effective short-range gesture recognition but lacked 

sequential load management. 

Ganesh et al. implemented a Wi-Fi-based home 

automation system using ESP8266 and smartphone 

control. Although the system supported remote 

operation, it required internet connectivity and 

increased power consumption. 

Recent studies involving AI and machine learning 

have improved gesture recognition accuracy using 

cameras and computer vision. However, such 

systems are computationally expensive and require 

complex processing hardware. 

Compared to existing approaches, the proposed 

system focuses on simplicity, low cost, contactless 

operation, and sequential control using easily 

available hardware components. 

 

V. SYSTEM COMPONENTS 

 

Figure 1: Complete Block Diagram of Contactless Switching System 
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Figure 2: Arduino UNO 

 
Figure 3: E18-D80NK IR Sensor 

 
 

Figure 4: 4-Channel Relay Module 

 
Figure 5: System Flow Diagram 

 

Hand Gesture 

      ↓ 

IR Sensor Detection 

      ↓ 

Arduino Signal Processing 

      ↓ 

Relay Activation 

      ↓ 

Load Switching 

      ↓ 

LCD Status Display 

5.1 Arduino UNO 

Arduino UNO based on the ATmega328P 

microcontroller acts as the central processing unit of 

the system. It processes sensor inputs and controls 

relay outputs according to programmed logic. 

Features: 

• 16 MHz clock speed 

• 14 digital I/O pins 

• 6 analog input pins 

• USB programming support 

• Operates at 5V 

 

5.2 E18-D80NK Infrared Sensor 

The E18-D80NK infrared proximity sensor detects 

hand movement without physical contact. 

Features: 

• Adjustable sensing range (3 cm to 80 cm) 

• Fast response time 

• Digital HIGH/LOW output 

• Operates on 5V DC 

 

5.3 4-Channel Relay Module 

The relay module acts as an electrical switching 

interface between the low-voltage Arduino circuit 

and high-voltage AC loads. 

Features: 

• 5V operation 

• 10A load capacity 

• Electrical isolation 

• Supports multiple independent loads 

 

5.4 LCD Display 

A 16x2 LCD display is used to show system status 

and load operation. 

5.5 Power Supply 

A regulated 5V DC supply powers the Arduino, 

sensors, LCD, and relay module. 

 

VI. WORKING PRINCIPLE 

 

The proposed system uses two infrared proximity 

sensors for sequential control operations. 

• Sensor 1 controls sequential ON operation. 

• Sensor 2 controls sequential OFF 

operation. 

When the ON sensor detects a hand gesture: 

• Load 1 turns ON. 

• On the next gesture, Load 2 turns ON. 

• The sequence continues until all loads are 

activated. 

When the OFF sensor detects a hand gesture: 
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• Load 4 turns OFF first. 

• The reverse sequence continues until all 

loads are deactivated. 

The Arduino processes sensor signals and activates 

the corresponding relay channels. The relay module 

then controls AC appliances such as bulbs or fans. 

 

VII. METHODOLOGY 

 

The implementation process was divided into four 

stages. 

7.1 Design Phase 

• Circuit diagram preparation 

• Component selection 

• Sequential logic planning 

• Power supply design 

7.2 Hardware Implementation 

• Breadboard prototyping 

• Sensor interfacing 

• Relay connection 

• LCD integration 

7.3 Programming 

• Arduino IDE used for coding 

• Sequential switching logic implemented 

• Sensor calibration included 

• Debouncing logic added 

7.4 Testing and Calibration 

• Sensor range adjusted 

• Sequential ON/OFF tested 

• False triggering minimized 

• AC load performance verified 

 

VIII. SYSTEM ARCHITECTURE 

 

The complete system consists of five stages: 

1. Power Supply Stage 

2. Input Sensing Stage 

3. Processing Stage 

4. Switching Stage 

5. Output Load Stage 

The IR sensors provide input to Arduino UNO. 

Arduino processes the logic and controls the relay 

module. The relay module switches AC loads while 

maintaining electrical isolation. 

 

IX. EXPERIMENTAL RESULTS 

 

The prototype was successfully implemented and 

tested under indoor conditions. 

Observed Results 

• Sequential ON operation: 1 → 2 → 3 → 4 

• Sequential OFF operation: 4 → 3 → 2 → 1 

• Fast sensor response 

• Stable switching operation 

• Low false triggering rate 

• Reliable load control 

 

Performance Analysis 

Parameter Result 

Response Time < 500 ms 

Detection Accuracy > 95% 

Operating Range 10–50 cm 

Load Capacity 10A at 250V AC 

Power Supply 5V DC 

 

The system demonstrated reliable performance with 

minimal delay during repeated operation. 

 

X. ADVANTAGES OF THE SYSTEM 

 

• Completely contactless operation 

• Improved hygiene and safety 

• Low implementation cost 

• Easy to operate 

• Suitable for elderly and disabled users 

• Low maintenance requirement 

• Energy-efficient design 

• Simple hardware architecture 

 

XI. LIMITATIONS 

 

• Infrared sensors may be affected by 

sunlight. 

• Limited sensing range. 

• Fixed sequential control logic. 

• No wireless communication in current 

implementation. 

• Possibility of false triggering under strong 

reflections. 

 

XII. APPLICATIONS 

 

The proposed system can be used in: 

• Smart homes 

• Hospitals 

• Offices 

• Public washrooms 

• Educational institutions 

• Hotels 

• Shopping malls 

• Industrial automation systems 
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XIII. FUTURE SCOPE 

 

The system can be further improved through: 

• Wi-Fi and Bluetooth integration 

• Mobile application control 

• Voice assistant integration 

• AI-based gesture recognition 

• IoT cloud monitoring 

• Smartphone notification system 

• Energy monitoring features 

• Machine learning-based automation 

 

XIV. CONCLUSION 

 

This paper presented the design and implementation 

of a contactless switching system using Arduino 

UNO and infrared proximity sensors. The proposed 

system successfully eliminates the need for physical 

interaction with electrical switches while 

maintaining reliable and safe appliance control. 

The implementation demonstrated efficient 

sequential switching, stable relay operation, and 

accurate gesture detection. The system improves 

hygiene, accessibility, and convenience while 

maintaining low cost and simple architecture. 

The proposed solution is practical for modern 

homes, hospitals, offices, and public environments 

where touch-free operation is important. Future 

enhancements involving IoT connectivity, AI-based 

gesture recognition, and wireless control can further 

improve the system’s capabilities and scalability. 
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