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ABSTRACT : 

The IoT-based light dimmer and speed controller system aims to offer intelligent, efficient, and remote control of lighting and motor-operated devices via 

internet connectivity. This system employs a microcontroller featuring an onboard Wi-Fi module, like the NodeMCU or ESP8266, to accept commands from a 

smartphone app or web interface. It regulates the luminance of lights through a triac dimmer circuit and adjusts motor speed via PWM (Pulse Width Modulation) 

control methods. Automation is facilitated by the inclusion of sensors, making it more energy efficient and convenient for users. This project intends to contribute 

to the advancement of smart homes and automation in industry through a low-cost, versatile, and user-friendly method of real-time control of electrical appliances. 
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INTRODUCTION 

The fast growth of the Internet of Things (IoT) has revolutionized how we deal with common electrical appliances, making way for smarter and more 

energy-efficient systems. One such development is the IoT-based light dimmer and speed controller, which enables users to remotely adjust the light 

brightness and the speed of motor-driven devices like fans or pumps. Conventional manual dimmers and switches are being substituted with smart systems 

that provide automation, real-time monitoring, and remote access via smartphones or web interfaces. By combining microcontrollers with Wi-Fi 

connectivity and employing control methods such as phase angle modulation and PWM (Pulse Width Modulation), this system not only provides greater 

convenience to the user but also helps in energy conservation. Its applications encompass smart homes and commercial buildings as well as industrial 

automation, making it a central element of contemporary smart infrastructure. 

OBJECTIVES 

• To create a system with remote operation of light intensity and motor speed through IoT technology. 

• To provide increased user convenience through the control of mobile application or web interface. 

• To implement energy-saving control by employing triac-based dimming and PWM (Pulse Width Modulation) techniques. 

• To install sensors for environmental condition-based automation (e.g., light, temperature, motion). 

• To minimize manual effort and power consumption in household, commercial, and industrial applications. 

• To develop an affordable, scalable, and reliable system for controlling smart appliances. 

• To enable the deployment of smart home and industrial automation systems. 

• To offer real-time monitoring and feedback to ensure improved system performance and user interface. 

LITERATURE REVIEW 

There is existing work done on several mechanisms of fan speed control and dimming light with PWM (Pulse Width Modulation) and TRIAC-based 

circuits. IoT integration, though, in these systems remains an evolving subject of study. The research has proved that the remote control over AC loads 

by using Wi-Fi-based microcontrollers like ESP8266 and ESP32 can be effective. Advances in voice assistance and mobile application usage have 

continued to make human-device interaction through smart appliances convenient. Studies also show that AI-driven control can enhance energy savings 

by adjusting settings dynamically in accordance with usage patterns. 

SYSTEM DESIGN 

Following is a basic system design description along with a block diagram description for an IoT-based speed controller and light dimmer: 
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System Design Overview: 

The components include sensors, a microcontroller, a dimmer/speed control circuit, a relay or triac module, connectivity module (such as Wi-Fi), and a 

cloud or mobile app interface. The microcontroller receives input from the user or sensors and adjusts light brightness or motor speed accordingly. 

Communication is made using Wi-Fi, enabling access remotely using a smartphone app or web interface. 

 

Key Components: 

• •Mobile App / Web Interface: For user control and monitoring. 

• •Wi-Fi Module: Allows internet connectivity. 

• •Microcontroller: Regulates the system according to user input or sensor information. 

• •Dimmer Circuit: Regulates brightness of the light using phase-cutting (for AC). 

• •Speed Controller: Applies PWM (Pulse Width Modulation) for speed control of the DC motor. 

• •Load: The end devices such as lights or fans. 

 

IMPLEMETATION 

The use of an IoT-based speed controller and light dimmer includes the integration of hardware and software to provide remote and automated control. 

A microcontroller such as NodeMCU or ESP8266, with in-built Wi-Fi, is used as the heart of the system. It is connected with a mobile application or 

web interface so that the users can control the brightness of the light using a triac-based dimmer circuit and motor speed using PWM (Pulse Width 

Modulation) signals. 

The software is implemented utilizing the Arduino IDE with libraries such as ESP8266WiFi.h and Blynk.h for communication and control. The device 

connects to a local Wi-Fi network, and users control it using sliders or buttons on the application. Automated response can be achieved using optional 

sensors such as motion or light sensors based on conditions. Safety is implemented using opto-isolators and appropriate enclosures, and the system is 

thus efficient, user-friendly, and safe for use in smart home or industry. 

WORKING PRINCIPLE 

The operation of an IoT-based light dimmer and speed controller relies on real-time automation and control through internet-connected devices. User 

inputs are accepted by a microcontroller like NodeMCU or ESP8266 through a web interface or mobile app via a Wi-Fi connection. For dimming of light, 

the system employs a triac-based circuit that varies the phase angle of the AC signal, thus controlling the level of voltage delivered to the light and 

decreasing its brightness accordingly. For motor speed control, the system produces PWM (Pulse Width Modulation) signals to change the average 

voltage delivered to a DC motor, thus modifying its speed. 

The microcontroller executes commands from the user and correspondingly transmits control signals to the speed or dimmer controller circuits. Further, 

sensors like light, temperature, or motion detectors can be incorporated to automatically control the operation based on external conditions. The whole 

system functions effectively by executing user inputs or sensor data in real time, providing flexible and energy-saving control of electrical devices using 

IoT technology. 

EXPERIMENTAL RESULT  

Experimental findings of the IoT-based light dimmer and speed controller system validate remote and real-time control of lighting brightness and motor 

speed. In experiments, users could connect the system to a Wi-Fi network and remotely control it through a mobile app with negligible latency. The light 

dimmer smoothly controlled the brightness of an AC bulb through phase angle control, without flicker. Likewise, the motor speed controller, with PWM 

signals, enabled accurate fan speed control, where changes were discernible in accordance with slider moves on the app. 
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The system operated stably under continuous operation, and sensor integration, like motion or temperature sensors, provided automatic control upon 

changes in the environment. The power consumption decreased drastically when devices ran at reduced intensities, showing the potential of the system 

for energy savings. Generally, the experimental setup proved the dependability, responsiveness, and efficiency of the design and thus the appropriateness 

for smart home and industrial use. 

APPLICATIONS 

IoT-based speed control and light dimmer systems have various applications in multiple industries. In smart homes, they enable remote control of lighting 

and fan speed, improving comfort and conserving energy. In offices and hotels, commercial buildings, they enable automation of lighting and ventilation 

according to occupancy. Speed controllers are used by industries for controlling machines and motors, increasing efficiency and allowing for predictive 

maintenance. In farming, they regulate greenhouse lights and irrigation systems according to environmental information. Smart cities utilize them for 

intelligent street lighting, and hospitals utilize them to provide a comfortable and energy-saving environment. These systems enhance convenience, 

minimize power consumption, and enable smarter living and working environments. 

FUTURE SCOPE 

The future of IoT-based light dimmer and speed controller systems is wide and growing, propelled by the growing need for smart automation in industries 

and homes. These systems provide remote control, energy saving, and ease of use, and are therefore integral parts of contemporary smart environments. 

In home environments, they can be integrated with voice controls and smartphone applications so that lighting levels or fan speed can be controlled by 

users according to mood, time, or presence, improving comfort and energy efficiency. 

In industrial settings, IoT speed controllers enable real-time monitoring and control of motors for efficiency and energy savings. They also enable 

predictive maintenance through analysis of performance data and early fault detection, lowering downtime and repair expenses. With the development of 

IoT technology through enhanced connectivity and edge computing, these systems will be more responsive, scalable, and applicable for deployment in 

remote locations. 

Overall, IoT speed controllers and light dimmers will have a central role to play in creating smarter, more efficient, and sustainable working and living 

spaces in the future. 

CONCLUSION 

Finally, the IoT-based light dimmer and speed controller system is a smart and efficient solution for new-age automation requirements in residential, 

office, and industrial spaces. By using microcontrollers with Wi-Fi connectivity, the system enables users to remotely control lighting and motor speed 

via a mobile application or web interface. Triac-based dimming for lights and PWM control for motors guarantee precise and energy-efficient operation. 

Moreover, the capability to incorporate sensors allows for automated reactions to environmental variations, further increasing convenience and 

minimizing energy usage. Overall, the system is cost-effective, easy to use, and plays a major role in the development of smart living and sustainable 

energy habits. 
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