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ABSTRACT: This research presents an innovative 

Automatic Power Management System (APMS) 

designed to enhance energy efficiency and optimize 

power consumption in electrical systems. The 

system integrates a microcontroller, IR sensors, 

temperature and light sensors, a relay module, LCD 

display, and an IoT module to achieve 

comprehensive control and monitoring capabilities. 

IR sensors are employed for occupancy detection, 

allowing the system to adapt power usage based on 

the presence or absence of individuals in a given 

space. Temperature and light sensors contribute to 

the system's intelligence by providing environmental 

data. The APMS utilizes this information to 

optimize heating, ventilation, and lighting systems, 

further contributing to energy conservation. The 

relay module enables remote control of electrical 

devices, allowing the system to selectively power 

on/off specific appliances based on user-defined 

preferences or environmental conditions. To 

facilitate user interaction and real-time monitoring, 

an LCD display is incorporated, providing feedback 

on current power usage, environmental conditions, 

and system status. Moreover, the IoT module 

enhances the system's connectivity, enabling remote 

monitoring and control through web-based 

interfaces or mobile applications. The proposed 

APMS is not only designed for residential 

applications but can be scaled for commercial and 

industrial settings, promoting sustainable practices 

and reducing overall energy consumption. The 

system's adaptability, efficiency, and remote 

accessibility make it a promising solution for 

modern power management challenges in diverse 

environments. 

Keywords- Automatic Power Management System 

(APMS), IR sensors, IoT module, Energy efficiency, 

Remote control 

 

I. INTRODUCTION 
The burgeoning demand for electrical 

power necessitates innovative solutions to curtail 

wastage and enhance energy efficiency. One crucial 

aspect of energy conservation is the optimization of 

power factor—a measure of how effectively 

electrical power is converted into useful work. Poor 

power factor not only results in energy losses but 

also contributes to increased demand on power 

generation and distribution infrastructure. The 

proposed APMS seeks to mitigate these issues 

through the implementation of power factor 

correction mechanisms. 

At the heart of the system lies a 

microcontroller, a versatile computing unit that 

orchestrates the seamless interaction of various 

components. Integrated with Infrared (IR) sensors, 

the APMS ensures adaptive power management by 

detecting occupancy in spaces. This occupancy-

driven approach allows the system to tailor power 

consumption based on real-time human presence, 

enhancing energy savings in both residential and 

commercial settings. 

In addition to occupancy sensing, the 

APMS incorporates temperature and light sensors, 

further elevating its intelligence. By monitoring 

environmental conditions, the system optimizes the 

operation of heating, ventilation, and lighting 

systems, contributing to overall energy conservation 

and creating a more sustainable living and working 

environment. 

The inclusion of a relay module empowers 

the APMS with the capability to remotely control 

electrical devices. This functionality facilitates the 

selective powering on and off of appliances based 

on user preferences or environmental parameters, 

providing a personalized and responsive power 

management experience. 

To enhance user interaction and facilitate 

real-time monitoring, an LCD display is integrated 

into the system. This display provides users with 

valuable information regarding current power 

consumption, environmental conditions, and system 

status. Moreover, the incorporation of an Internet of 

Things (IoT) module extends the system's 
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connectivity beyond local interfaces. This feature 

enables users to remotely monitor and control the 

APMS through web-based platforms or mobile 

applications, offering unparalleled convenience and 

accessibility. 

 

II. METHODOLOGY 
The development of the Automatic Power 

Management System (APMS) with power factor 

correction involves a systematic approach to 

integrate various components seamlessly. The first 

step is to design the overall architecture of the 

system, outlining the roles and interactions between 

the microcontroller, IR sensors, temperature and 

light sensors, relay module, LCD display, and IoT 

module. This initial phase lays the foundation for 

subsequent implementation steps. 

The microcontroller is a key component of 

the APMS, serving as the central processing unit. 

The programming of the microcontroller involves 

the development of firmware to control and 

coordinate the functionalities of each component. 

Algorithms for power factor correction and real-

time data processing from sensors are implemented 

to ensure efficient and responsive power 

management. 

The integration of sensors is a crucial 

aspect of the methodology. IR sensors are connected 

and calibrated to detect occupancy accurately. 

Additionally, temperature and light sensors are 

integrated to collect environmental data. These 

sensors contribute to the adaptive nature of the 

system, allowing it to optimize power consumption 

by adjusting heating, ventilation, and lighting 

systems based on real-time conditions. 

Power factor correction mechanisms are 

implemented to dynamically optimize power usage. 

Algorithms are developed to monitor the power 

factor in real-time, and the microcontroller 

interfaces with correction circuitry to make 

adjustments as needed. This ensures that the APMS 

operates efficiently and reduces unnecessary energy 

losses. 

The relay module is then integrated to 

facilitate remote control of electrical devices. The 

microcontroller is programmed to manage the relay 

module, enabling the system to selectively power on 

or off specific appliances based on occupancy, user 

preferences, or environmental conditions. Safety 

features are implemented to prevent potential issues 

such as power surges during device switching. 

An LCD display is incorporated to provide 

real-time feedback to users. This interface displays 

information on current power consumption, 

environmental conditions, and the overall system 

status. The user-friendly design of the display 

ensures that users can easily interpret and interact 

with the system. 

The integration of an IoT module is a 

significant step toward enhancing the system's 

connectivity. A suitable IoT module is selected and 

integrated to enable remote monitoring and control 

of the APMS. Secure communication protocols are 

implemented to ensure the confidentiality and 

integrity of data transmitted between the system and 

external interfaces. 

Comprehensive testing is conducted 

throughout the development process. This includes 

individual testing of components, calibration of 

sensors, and integration testing of the complete 

system. Issues identified during testing are 

addressed through refinements to the firmware or 

hardware, ensuring the robustness and reliability of 

the APMS under various scenarios. 

Once the system is thoroughly tested and 

refined, documentation is prepared. This includes 

detailed information on system architecture, 

hardware connections, firmware source code, and 

user guidelines. The final step involves deploying 

the APMS in the target environment, verifying its 

seamless integration with the existing power 

infrastructure, and ensuring that it operates 

effectively in real-world conditions. 

 

B.    Design 

Environmental awareness is heightened 

through the integration of temperature and light 

sensors. These sensors contribute valuable data to 

the system, allowing it to optimize heating, 

ventilation, and lighting systems in response to real-

time environmental conditions. By incorporating 

this intelligence, the APMS enhances energy 

conservation and creates a more sustainable and 

comfortable living or working environment. 

To address the issue of power factor, the 

project model implements power factor correction 

mechanisms. The microcontroller's firmware is 

programmed with algorithms that monitor the power 

factor in real-time. This ensures that corrective 

actions are taken promptly to maximize the 

efficiency of power conversion and distribution, 

reducing losses and improving overall power 

quality. 

The relay module is seamlessly integrated 

into the design to enable remote control of electrical 

devices. This feature allows users to manage the 

power state of specific appliances based on 

occupancy, user preferences, or environmental 

factors. Safety protocols are implemented to prevent 

potential issues such as power surges during device 

switching, enhancing the reliability and safety of the 

APMS. 
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User interaction and real-time monitoring 

are facilitated through the incorporation of an LCD 

display. This interface serves as a user-friendly 

dashboard, providing essential information on 

current power consumption, environmental 

conditions, and the overall status of the system. The 

display ensures transparency and empowers users to 

make informed decisions regarding energy usage. 

 

C. Proposed Equipment Used 

Arduino and Microcontroller: 

Microcontroller is just an on system 40 pin chip that 

comes with a built-in microprocessor and Arduino is 

a board that comes with the microcontroller in the 

base of the board as shown in the above fig. 1. 

Arduino also comes with a bootloader and allows 

easy access to input-output pins and makes 

uploading or burning of the program very easy. 

 

 
Fig.1: Arduino & Microcontroller 

 

Temperature Sensor: The LM35 is an 

integrated circuit sensor that can be used to measure 

temperature with an electrical output proportional to 

the temperature (in °C). It can measure temperature 

more accurately than a using a thermistor. The 

sensor circuitry is sealed and not subject to 

oxidation. The LM35 generates a higher output 

voltage than thermocouples and may not require that 

the output voltage be amplified. The LM35 has an 

output voltage that is proportional to the Celsius 

temperature. The scale factor is .01V/°C. 

 

 
Fig.2: Temperature Sensor 

 

LCD Display: The term LCD stands for liquid 

crystal display. It is one kind of electronic display 

module used in an extensive range of applications 

like various circuits & devices like any prototype, 

circuits, mobile phones, calculators, computers, TV 

sets, etc. These displays are mainly preferred for 

multi-segment light-emitting diodes and seven 

segments. The main benefits of using this module 

are inexpensive; simply programmable, animations, 

and there are no limitations for 

displayingcustomcharacters, special and even 

animations, etc.  

 

 
Fig.3: LCD Display 

 

 

III. RESULT 
The integration of temperature and light 

sensors displays promising results in environmental 

monitoring. The system effectively gathers data on 

ambient conditions, allowing for responsive 

adjustments to heating, ventilation, and lighting 

systems. Despite this success, there is a need for 

more comprehensive algorithms to ensure a 

seamless transition between different environmental 

states, especially in dynamic settings. 

Power factor correction mechanisms 

integrated into the microcontroller's firmware 

showcase positive outcomes in optimizing power 

usage. Real-time monitoring of the power factor 

enables swift corrective actions, contributing to 

improved energy efficiency. However, further 

analysis is required to address occasional delays in 

the corrective response, ensuring that the system 

operates with optimal speed and precision. 

The relay module, responsible for remote control of 

electrical devices, demonstrates effective 

functionality in selectively powering on or off 

specific appliances. Safety features prevent potential 

issues during device switching, contributing to the 

reliability of the system. However, occasional 

latency in response times suggests the need 

foroptimization to enhance the real-time nature of 

device control. 
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Fig.3 : Block Diagram 

 

 

IV. FUTURE SCOPE AND RESULT 
Future research can focus on the integration 

of advanced machine learning algorithms to further 

optimize the APMS. Machine learning models can 

analyse historical data.  

Research can explore the integration of edge 

computing capabilities within the microcontroller to 

enable more efficient real-time data processing. 

Advancements in sensor technologies, such as the 

development of more sensitive and reliable 

occupancy sensors, can contribute to increased 

accuracy in detecting human presence. 

Conducting usability studies, gathering 

user feedback, and implementing interface 

improvements based on user preferences can 

optimize the user interface of the LCD display and 

IoT module, making the system more intuitive and 

user-friendly. 

This model shows the results of the light 

sensor, presently, it is detecting the light intensity. If 

the light intensity is below 20%, the relay will ON, 

if more than 20% the relay will be OFF and it 

displays on LCD display.   

 

 
Fig.4: Project Model 

 

V. CONCLUSION 
In conclusion, the Automatic Power 

Management (APMS) with power factor correction 

system, as presented in this research project model, 

represents the light intensity and display it on LCD 

display.  
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