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Abstract - Automatic lighting control system is an electronic device engineered to manage the illumination within a room without 

requiring manual intervention. This system employs sensors and automated functionalities to detect the presence or absence of 

individuals in the space and adjust the lighting accordingly. It can be programmed to activate or deactivate the lights based on the time 

of day and can also be seamlessly integrated with other smart home devices for enhanced automation. The benefits of employing an 

automatic lighting control system include energy conservation and enhanced user convenience. The advancement of automated 

technologies in lighting control is anticipated to enhance the efficiency and efficacy of these systems, rendering them even more 

advantageous for users in the future. The primary goal of the project is to create a speech-controlled home appliance system wherein 

the load is switched on/off upon receiving a voice command from the user's mobile device. When the user transmits the signal from 

their mobile, remote operation is facilitated via any smartphone or tablet with Android OS, employing a GUI (Graphical User 

Interface) based voice command operation. At the transmitting end, an Android application device remote is utilized to transmit 

commands (voice signals). At the receiving end, these commands are converted to text and displayed on a 20X4 LCD screen interfaced 

to the microcontroller. Serial communication data sent from the Android application is received by a Bluetooth receiver interfaced to 

the microcontroller. The designated load will switch on/off when the user sends the signal, whether operating a single load or multiple 

loads. The microcontroller program references the serial data to display the received information on a 20X4 LCD screen. The power 

supply comprises a step-down transformer 230/12V, which lowers the voltage to 12V AC. This AC voltage is then rectified to DC 

using a bridge rectifier. Subsequently, ripples are smoothed out using a capacitive filter and regulated to +5V using a voltage regulator 

7805, essential for the operation of the microcontroller and other components.  
Index Terms-Microcontroller, Android application device. 

 

1.INTRODUCTION  
The 21st century marks the era of rapid evolution in information technology. Each passing day sees the underlying concepts becoming 

increasingly intricate to furnish humanity with unparalleled comfort. When contemplating the most influential technology reshaping 

human interaction with the world, IoT (Internet of Things) invariably springs to mind[2]. 

• A burgeoning technology with profound implications on daily life, IoT revolutionizes interactions with the objects surrounding us. 

The Internet, a pivotal medium fostering global connectivity, serves as the foundation for this transformation. If the Internet can unite 

people worldwide, envision its potential when logically harnessed to connect us with our immediate environment. This possibility is 

not only logical but also feasible, evidenced by numerous successful examples, experiments, and implementations. Undoubtedly, it 

represents a significant stride towards enhancing human interaction with our surroundings. 

• An automatic room light controller is an electronic device engineered to regulate room lighting seamlessly, eliminating the need for 

manual intervention. Employing sensors and automated functionalities, it discerns human presence and adjusts lighting accordingly. 

Programmed to synchronize light activation with the time of day, this controller also integrates seamlessly with other smart home 

devices for enhanced automation. 

• A primary advantage of the automatic room light controller lies in its energy-saving capabilities. By activating lights only when 

necessary, it curtails wasteful energy consumption prevalent in commercial buildings, thereby reducing electricity bills. 

• Furthermore, the automatic room light controller offers unparalleled convenience and accessibility for homeowners. Eliminating the 

need for manual light switches, it proves especially beneficial for individuals with mobility constraints or difficulty accessing switches. 
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2. BLOCK DIAGRAM 

 

 
Block Diagram of Automatic Room Light Controller 

 

3. WORKING 
An automatic room light controller is a device engineered to autonomously activate or deactivate the lights in a room based on specific 

conditions, such as the presence or absence of occupants or the available natural light. 

Various methods exist for constructing an automatic room light controller, with one prevalent approach involving the utilization of a 

passive infrared (PIR) sensor to detect motion within the room. Subsequently, a microcontroller or relay is employed to manage the 

lighting based on the sensor's feedback. 

Below are the fundamental steps for constructing an automatic room light controller utilizing a PIR sensor: 

Acquire the necessary components: PIR sensor, microcontroller (e.g., Arduino), relay module, power supply, and wiring materials. 

Establish connections between the PIR sensor and the microcontroller. Typically, the PIR sensor features three pins: Vcc, GND, and 

OUT. Connect Vcc to 5V and GND to GND on the microcontroller, with OUT linked to a digital input pin (e.g., D2). 

Establish connections between the relay module and the microcontroller. The relay module typically comprises three pins: Vcc, GND, 

and IN. Connect Vcc to 5V and GND to GND on the microcontroller, while IN is connected to a digital output pin (e.g., D3). 

Develop a program for the microcontroller to interpret the output of the PIR sensor and manage the relay module accordingly. For 

instance, upon detecting motion, set the digital output pin linked to the relay module to HIGH to illuminate the lights. Conversely, if 

motion is not detected for a predetermined duration, set the digital output pin to LOW to switch off the lights. 

Power up the circuit and conduct testing. Walk around the room and observe if the lights activate and deactivate automatically in 

response to movement. 

It's important to note that this serves as a foundational example, and numerous enhancements and modifications can be implemented, 

such as incorporating a light sensor to adjust light brightness based on ambient light levels or integrating a wireless communication 

module for remote light control[3]. 

 

4. ADVANTAGES 
There are numerous benefits associated with employing an automatic room light controller, including: 

Energy efficiency: By automatically switching off lights when they're not required, an automatic room light controller significantly 

reduces energy consumption. This translates to lower electricity bills and a diminished carbon footprint[5]. 

Convenience: With an automatic room light controller, users are relieved of the task of manually operating light switches. Lights are 

activated and deactivated automatically, enhancing user convenience. 

Enhanced safety: An automatic room light controller enhances safety by ensuring lights remain illuminated when the room is 

occupied, thereby minimizing the risk of accidents and falls. 

Prolonged bulb lifespan: By reducing the duration of light usage, an automatic room light controller extends the lifespan of light 

bulbs. 

Versatility: Automatic room light controllers can be programmed to operate in various modes, such as dimming lights during 

nighttime or adjusting brightness levels according to natural light levels in the room. 

Cost-effectiveness: Compared to the installation and operation of manual switches or employing personnel for lighting management, 

automatic room light controllers offer a cost-effective solution. 

Overall, automatic room light controllers provide a number of advantages, including energy savings, convenience, safety, prolonged 

bulb lifespan, versatility, and cost-effectiveness. These benefits render them an optimal solution for residences, offices, and other 

indoor environments where efficient lighting control is needed. 

 

5. LIMITATIONS 
While automatic room light controllers present numerous advantages, they also come with certain limitations: 

Sensor constraints: Automatic room light controllers rely on sensors to detect motion or occupancy, which may have limitations in 

their detection range, accuracy, and sensitivity. This could result in false positives or missed detections, leading to user frustration. 

Cost considerations: The expense of automatic room light controllers can pose a barrier for certain consumers, particularly for more 

advanced systems incorporating additional features and technologies. 

Installation complexity: Installing automatic room light controllers can be more intricate than traditional manual switches, often 

requiring electrical wiring and programming expertise. 
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Electricity dependency: Continuous access to electricity is necessary for the operation of automatic room light controllers, which 

could be a limitation in areas prone to power outages or with limited electricity access. 

Limited manual control: Automatic room light controllers may not offer the same degree of manual control as traditional switches, 

which may be disadvantageous for users seeking greater control over their lighting. 

Compatibility issues: Automatic room light controllers may not be compatible with all types of light bulbs or fixtures, restricting their 

utility in certain scenarios. 

 

6. SCOPE 
The application spectrum of automatic room light controllers is extensive and adaptable across various environments. Some prevalent 

applications of automatic room light controllers encompass: 

Residential Settings: Automatic room light controllers find utility in homes to furnish energy-efficient lighting management. 

Installation across different areas such as bedrooms, living spaces, kitchens, and bathrooms facilitates automatic light activation and 

deactivation based on occupancy. 

Commercial Spaces: In office environments, automatic room light controllers serve to conserve energy and reduce electricity 

expenses. Implementation in meeting rooms, offices, reception areas, and other zones requiring lighting management contributes to 

cost savings. 

Educational Institutions: Automatic room light controllers are beneficial in schools and universities for efficient lighting control in 

classrooms, lecture halls, and other campus facilities. 

Healthcare Facilities: Hospitals utilize automatic room light controllers to ensure lights remain operational when needed, enhancing 

safety and mitigating the risk of accidents. 

Retail Establishments: Retail stores deploy automatic room light controllers for effective lighting control in display sections and 

storage areas. 

Industrial Facilities: In industrial settings like factories, warehouses, and production areas, automatic room light controllers enhance 

safety and reduce electricity expenditure by regulating lighting. 

Smart Home Integration: With the rise of smart home technology, automatic room light controllers can seamlessly integrate into 

comprehensive home automation systems. This integration allows users to remotely control lighting and issue voice commands for 

enhanced convenience. 

In essence, the versatility of automatic room light controllers enables their application across diverse settings to facilitate energy-

efficient, safe, and convenient lighting management. 

 

3. CONCLUSIONS 
 In summary, automatic room light controllers provide numerous benefits, such as energy conservation, convenience, safety, prolonged 

bulb lifespan, adaptability, and cost efficiency. Their utility extends across diverse environments, including residential spaces, 

workplaces, educational institutions, healthcare facilities, retail establishments, and industrial setups. Despite encountering challenges 

like sensor constraints, installation intricacies, and compatibility issues, automatic room light controllers boast a wide range of 

applications, delivering efficient lighting management that enhances safety and lowers energy usage. With the increasing demand for 

sustainable and energy-efficient solutions, the adoption of automatic room light controllers is expected to further proliferate in the 

future. 
 

REFERENCES 
[1] Suresh.S, and H.N.S.Anusha, T.Rajath, P.Soundarya and S.V,Prathyusha Vudatha, “Automatic Lighting And Control System For 

Classroom,” 2016 International Conference on ICT in Business Industry & Government (ICTBIG),  06 April 2017, doi: 

10.1109/ICTBIG.2016.7892666.  

[2] A. Maslekar, K. Aparna, K. Mamatha and T. Shivakumara, "Smart Lighting System using Raspberry Pi", International Journal of 

Innovative Research in Science and Technology, vol. 4, no. 7, pp. 5113-5121, 2015. 

[3] D.V. Pushpa Latha, K.R. Sudha and S. Devabhaktuni, "PLC based Smart Street Lighting Control", International Journal of 

Intelligent Systems and Applications, vol. 6, no. 1, pp. 64-72, 2014. 

[4] Ryan Greene, Sohail Anwar, Patrick Favier, “Microcontroller Based Automatic Room Light Controller and Visitor Counter: 

Design and Construction”, Journal of Multidisciplinary Engineering Science and Technology (JMEST), Vol. 6 Issue 12, 

December – 2019. 

[5] Hector F. Chinchero, J. Marcos Alonso, Hugo Ortiz T., “A Review on Smart LED Lighting Systems”, ResearchGate, November 

2020. 

 

 

http://www.jetir.org/

