
www.ijcrt.org                                                  © 2024 IJCRT | Volume 12, Issue 2 February 2024 | ISSN: 2320-2882 

IJCRT2402766 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g497 
 

Central Brain, Distributed Senses: AI Main 

Switch And Iot Sub-Switch Network 

Supatcha Meedanphai, Abhiram C, Satakshi Singh, Vaibhav V, Kamalesh 

 Student, Student, Student, Student, Student 

Dr Srikanth.V Associate Professor  

Mca  Department of CS & IT, 

 Jain (Deemed-to-be) University, Bengaluru, India 

 

Abstract :  : In order to improve control over smart environments, this research study investigates a unique 

system design that combines an IoT Sub-Switch network with a Main AI-Based Switch. The integration's 

main goals are to provide consumers with AI-driven decision-making, real-time sensor analysis, and 

seamless communication. The process illustrates the cooperation between the dispersed IoT sensors and the 

central AI brain, extending from user input to device activation. The system's goal with this architecture is 

to maximize user control over a range of devices in intelligent surroundings. give keyword 
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I. INTRODUCTION 

The emergence of intelligent surroundings has led to an increased need for advanced control systems 

capable of deftly interpreting the subtleties of human preferences and adapting quickly to the intricate 

interactions of the surrounding environment. With our environment becoming more and more 

technologically complex, intelligent control mechanisms must be integrated seamlessly. This study 

explores this requirement and offers a novel approach that makes use of the cooperation between a 

network of Internet of Things sub-switches and a central AI-based switch. Our strategy is motivated by 

the goal of developing cutting-edge control systems that go beyond conventional paradigms in the field of 

smart environments. The hub of intelligence is the core AI-based switch, which processes environmental 

data and human input to enable decision-making. This connectivity is important because it makes it 

possible for data to move smoothly throughout the ecosystem, from user-initiated commands to the 

complex decision-making systems that oversee device control. This study aims to achieve three main 
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goals. First, we want to provide a smooth and even flow of data so that user input can impact device 

control and AI decision-making can flow naturally from user input. This connectivity is essential to 

building a smart, user-centered environment where technology adapts naturally to personal preferences 

and needs. 

Secondly, the study aims to illustrate how distributed IoT sub-switches can enhance environmental 

sensing and data gathering. Through the strategic placement of these intelligent nodes, we improve the 

system's capacity to collect a wide range of data. This enhances decision-making and makes it possible to 

have a more complex awareness of the surrounding circumstances, which promotes responsiveness and 

adaptability. Finally, we aim to demonstrate the inbuilt real-time analysis and decision-making features of 

the primary AI-based switch. By utilizing sophisticated algorithms and machine learning methods, the 

system's brain is enabled to quickly digest incoming data and make deft decisions. In order to keep the 

smart environment dynamic and in line with changing user needs and environmental dynamics, real-time 

responsiveness is essential.[1] 

 

 

    PROPOSED METHODOLOGY 

 

The infusion of artificial intelligence (AI) into smart environments has ushered in a revolutionary shift in 

how users engage with and manage their surroundings. Central to this transformative paradigm is the main 

AI-based switch—a pivotal hub orchestrating a fluid continuum of information, decision-making, and 

device control. This paper meticulously explores the intricacies of this system, elucidating each step of the 

process, from initial user interaction to the subsequent activation of connected devices through IoT sub-

switches, as depicted in Figure 1, illustrating the proposed system's flow diagram. 

 

1.  Start (The Flow Begins at the Main AI-Based Switch): 

The system initiates with the main AI-based switch, serving as the epicenter of intelligence in the smart 

environment. Here, the flow of operations commences, setting the stage for a dynamic and responsive 

interaction between users and their interconnected devices. 

 

2. User Input: 

Users engage with the system by interacting with the main switch, employing interfaces such as mobile apps 

or physical controls. This initial interaction triggers a sequence of events that the AI-driven system 

processes and translates into meaningful actions. 

 

3. AI Decision: 

The AI within the main switch plays a pivotal role in processing user input. It employs a combination of 

predefined rules and learning algorithms to comprehend user preferences and environmental factors, 

ensuring an adaptive and personalized response to each interaction. 
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4. Control Command Generation: 

Based on the decisions made by the AI, the main switch generates precise control commands. These 

commands serve as directives that guide the subsequent actions within the smart environment, influencing 

the behavior of connected devices and sub-switches. 

 

5. IoT Sub-Switches: 

Communication Link: 

Control commands traverse a local area network (LAN), establishing a robust communication link with IoT 

sub-switches. This ensures seamless connectivity and data exchange between the main switch and 

distributed sub-switches. 

 

IoT Sub-Switch Decision: 

Each IoT sub-switch receives the control commands from the main switch, becoming an active node in the 

network. This distributed architecture enables parallel processing and rapid response times. 

 

Sensor Data Collection: 

In the realm of IoT sub-switches, a critical component of the sensory infrastructure comprises diverse 

sensors, each playing a unique role in providing a comprehensive understanding of the environment. This 

paper introduces the substitution of traditional temperature, motion, and light sensors with a sound sensor 

and a camera sensor. 

 

● Sound Sensor: 

The inclusion of a sound sensor enhances the sensory capabilities of the IoT sub-switches. This 

sensor is designed to detect and measure ambient sound levels, offering valuable insights into the 

acoustic environment. By analyzing sound patterns and intensity, the system gains an additional 

layer of information, contributing to a more nuanced comprehension of the surroundings. 

Applications range from identifying potential security concerns to optimizing environmental 

conditions based on noise levels. 

 

● Camera Sensor: 

Integrating a camera sensor elevates the visual perception of the IoT sub-switches. With the ability 

to capture images and videos, the camera sensor provides a rich source of visual data. This not only 

aids in detecting motion but also opens avenues for advanced applications such as object 

recognition, facial detection, and situational analysis. The camera sensor significantly expands the 

system's situational awareness, enabling more sophisticated decision-making based on visual 

cues.These sensor substitutions augment the versatility of the IoT sub-switches, allowing for a more 

detailed and nuanced analysis of the environment. The sound sensor and camera sensor, in 

conjunction with existing sensor types, form a robust sensory network that enhances the system's 
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ability to adapt and respond to a wide array of environmental stimuli. The resulting comprehensive 

snapshot of the environment provides users with a more insightful and finely-tuned smart living 

experience. 

 

 

Data Transmission: 

Sensor data collected by IoT sub-switches is transmitted back to the main switch for further analysis. This 

bidirectional data flow ensures a constant exchange of information for real-time decision-making. 

     

6. AI Analysis: 

 

Data Processing: 

The main AI-based switch undertakes comprehensive data processing, analyzing the information received 

from IoT sub-switches. This involves filtering, aggregating, and interpreting sensor data to derive 

meaningful insights. 

 

Decision Making: 

AI algorithms within the main switch leverage the processed sensor data to make informed decisions. 

Whether based on predefined rules or learned patterns, these decisions shape the subsequent actions in the 

smart environment. 

 

7. Device Control: 

 

Control Commands to Devices: 

Building on the AI analysis, the main switch generates refined control commands specific to connected 

devices such as lights, fans, and air conditioners. 

 

Device Activation: 

These control commands are transmitted to the respective devices, activating or deactivating them based on 

the decisions made by the AI. This ensures a synchronized and responsive adjustment of the physical 

environment to meet user preferences and system objectives. 
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Literature Review  

 

 Paper Title  Findings  Method used  

1 HOME-

AUTOMATION 

SYSTEM[4] 

The research paper 

highlights challenges in 

current home 

automation, 

emphasizing the need 

for standardized security 

and backward 

compatibility. It 

introduces a cost-

effective system for 

remote device control, 

discussing previous 

studies using GSM-

based SMS and 

Bluetooth technology, 

each with limitations in 

delays or range. 

Bluetooth-Based System 

2 Application of AI in 

Home Automation[5] 

The research highlights 

the pivotal role of AI in 

enhancing home 

automation's efficiency, 

adaptability, and 

AI's role in enhancing 

each system through 

knowledge-based 

systems, decision-

making agents, and 
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security. It emphasizes 

AI's impact across 

comfort, remote access, 

resource optimization, 

and home security 

systems, showcasing its 

potential to 

revolutionize modern 

household management. 

learning mechanisms. 

3 Home Automation 

System with the use of 

the Internet 

of Things and Artificial 

Intelligence[6] 

The research highlights 

an IoT-based smart 

home system's potential, 

emphasizing efficiency, 

cost-effectiveness, and 

user accessibility. 

Through AI-driven 

automation, it aims to 

boost productivity, 

connect users remotely, 

and create a user-

friendly environment, 

revolutionizing daily 

living experiences. 

The research paper 

employs an IoT-based 

framework using 

Raspberry Pi as the 

central controller, 

integrating various 

sensors and actuators for 

home automation. The 

approach involves 

hardware setup and 

software development 

 

 

 

Energy Efficiency  

 

 Prescient upkeep: man-made intelligence calculations can be utilized to screen the exhibition of 

programmed switches and anticipate when support is required. This can assist with limiting free time and 

guarantee that the switches are working ideally, which can further develop energy proficiency. 

 

Demand response: AI algorithms can be used to manage the flow of electricity in real-time based on 

changing demand patterns. This can help to reduce energy waste by ensuring that the flow of electricity is 

matched to the actual demand, which can improve energy efficiency. 

 

Issue location and analysis: computer-based intelligence calculations can be utilized to recognize and 

analyze shortcomings in programmed switches, which can assist with decreasing energy squandering and 

further develop energy productivity.Load forecasting: AI algorithms can be used to predict the energy 

demand for a given period and adjust the flow of electricity accordingly. This can help to minimize energy 

waste by ensuring that the flow of electricity is matched to the actual demand, which can improve energy 

efficiency. 
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There are several ways to control the flow of electricity using AI, some of which are: 

 

Predictive control: Predictive control algorithms can be used to optimize the flow of electricity by predicting 

demand and making adjustments accordingly. For example, a predictive control algorithm could be used to 

predict the energy demand of a building and then adjust the flow of electricity to meet that demand. 

 

Neural networks: Neural networks can be used to control the flow of electricity by learning the relationship 

between inputs (such as temperature and lighting levels) and outputs (such as energy consumption). The 

neural network can then be used to make adjustments to the flow of electricity to achieve the desired 

outcome. 

 

Reinforcement learning: Reinforcement learning algorithms can be used to control the flow of electricity by 

using trial and error to learn the best way to control the flow of electricity to achieve a desired outcome. For 

example, a reinforcement learning algorithm could be used to determine the best way to manage the flow of 

electricity in a power grid to ensure that the electricity demand is met while minimizing costs. 

 

Fuzzy logic: Fuzzy logic algorithms can be used to control the flow of electricity by making decisions based 

on a set of rules that are defined based on human knowledge and experience. Fuzzy logic algorithms can 

handle complex and uncertain situations, making them well-suited for controlling the flow of electricity in 

real-world systems. 

 

It's important to note that the use of AI in controlling the flow of electricity requires specialized knowledge 

and expertise, and it's important to work with qualified professionals in this field. 

 

Theoretical framework 

 

To make an automatic switch using AI, several theoretical frameworks can be used, including: 

 

Control theory: Control theory provides the mathematical foundations for designing algorithms that can 

control the flow of electricity through an automatic switch. This involves the use of feedback and control 

systems to ensure that the switch is functioning optimally and that the flow of electricity is matched to the 

actual demand. 

Artificial intelligence: Artificial intelligence provides the tools for building algorithms that can make 

decisions and adjust the flow of electricity in real time based on changing conditions. This includes 

techniques such as machine learning, neural networks, and fuzzy logic. 

 

http://www.ijcrt.org/


www.ijcrt.org                                                  © 2024 IJCRT | Volume 12, Issue 2 February 2024 | ISSN: 2320-2882 

IJCRT2402766 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g504 
 

Optimization theory: Optimization theory provides the mathematical foundations for finding the best 

solution to a given problem. In the context of automatic switches, this can involve finding the best way to 

manage the flow of electricity to ensure that energy demand is met while minimizing costs. 

 

Power systems engineering: Power systems engineering provides the knowledge and understanding of how 

electrical power systems work, including the flow of electricity through transmission and distribution 

networks. This is important for ensuring that the automatic switch is integrated into the power system safely 

and efficiently. 

AI Main Switch: Centralized Intelligence The  AI main switch serves as the central hub for network 

intelligence. It is equipped with advanced AI algorithms capable of processing large amounts of data in real-

time, Decision-Making The main switch uses AI to make dynamic decisions based on network conditions, 

traffic patterns, and security considerations. This could include load balancing, traffic prioritization, and 

proactive threat detection and Learning Capabilities Machine learning algorithms enable the main switch to 

continuously learn and adapt to changing network environments. This helps in optimizing performance and 

addressing emerging challenges. 

 

IoT Sub-Switches: Distributed IoT Devices Sub-switches are distributed across the IoT network and 

connected to various IoT devices. These devices could include sensors, actuators, and other smart objects , 

Data Collection: IoT sub-switches collect and transmit data generated by connected devices to the AI main 

switch. This data includes information about device status, environmental conditions, and other relevant 

parameters and Local Decision-Making: Sub-switches may have limited AI capabilities for local decision-

making, reducing the need for constant communication with the central AI main switch. This helps in real-

time responsiveness and reduces latency. 

 

Communication Protocol: Standardization A standardized communication protocol is crucial for seamless 

interaction between the AI main switch and IoT sub-switches. This ensures interoperability and 

compatibility among devices from different manufacturers Security Measures The communication protocol 

should incorporate robust security measures to protect data transmitted between the main switch and IoT 

sub-switches. Encryption, authentication, and authorization mechanisms are essential. 

 

Scalability and Flexibility: Scalable Architecture: The theoretical framework should be designed to scale 

easily as the number of connected IoT devices grows. This includes the ability to add new devices without 

significant disruptions to the network and Flexible Configuration: The AI main switch should support 

flexible configurations to adapt to diverse IoT applications and deployment scenarios. 

 

Fault Tolerance and Redundancy: Redundant Infrastructure: Implementing redundancy in critical 

components ensures high availability and fault tolerance. This is particularly important in mission-critical 

IoT applications and Automated Recovery AI algorithms can be employed to detect and respond to network 

failures or abnormal conditions, triggering automated recovery mechanisms. 
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The use of AI in automatic switches has numerous likely applications and advantages. Some of these 

include: 

 

Energy efficiency: AI algorithms can be used to optimize the flow of electricity in power systems, reducing 

energy waste and improving energy efficiency. 

 

Network execution advancement: simulated intelligence calculations can be utilized to upgrade the 

exhibition of information organizations, decreasing organization blockage and working on the speed and 

dependability of information transmission. 

Fault detection and diagnosis: AI algorithms can be used to detect and diagnose faults in switches, reducing 

downtime and improving overall system reliability. 

 

Traffic the executives: artificial intelligence calculations can be utilized to oversee network traffic, going 

with choices on the most proficient method to deal with various kinds of traffic in light of their needs, 

execution necessities, and organization conditions. 

 

Security: Man-made intelligence calculations can be utilized to go with security-related choices in switches, 

for example, deciding if approaching traffic ought to be permitted or hindered in light of predefined security 

arrangements. 

 

Prescient support: man-made intelligence calculations can be utilized to anticipate expected disappointments 

in switches, considering proactive upkeep and diminishing the gamble of framework margin time. 

 

The Use of AI Technology and the Combination of Switching Automation Technology Control: 

 

The utilization of artificial intelligence innovation in mix with exchanging computerization innovation 

control has been a developing pattern as of late. Artificial intelligence (Man-made brainpower) alludes to 

the advancement of PC frameworks that can perform errands that commonly require human insight, for 

example, visual discernment, discourse acknowledgment, direction, and language interpretation. Switching 

automation technology control refers to the use of advanced control systems to automate the operation of 

switchgear and control the flow of electricity in power networks. 

 

At the point when these two advances are consolidated, the outcome is a shrewd, self-adjusting electrical 

lattice that can enhance energy utilization, further develop energy productivity, decrease energy 

misfortunes, and work on the security of the matrix. Artificial intelligence calculations can be utilized to 

dissect information from different sources, including savvy meters and different sensors, to distinguish 

examples and irregularities in energy utilization. This data can then be utilized to change the activity of the 

switchgear progressively, diminishing energy squandering and working on the dependability of the 

framework. 
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One more advantage of joining simulated intelligence and changing computerization innovation control is 

the capacity to foresee and answer blackouts and different disturbances continuously. Artificial intelligence 

calculations can be prepared to distinguish strange examples in energy utilization and utilize that data to 

foresee expected disappointments before they happen. This permits utilities to go to proactive lengths to 

forestall or relieve the impacts of blackouts, working on the general dependability of the network.[2] 

 

The Dawn of AI in Home Automation: 

 

 The joining of AI (artificial intelligence) in home computerization has achieved an upset in the manner we 

connect with our homes. With simulated intelligence, home mechanization frameworks have become more 

shrewd, natural, and easy to understand. 

 

One of the most eminent uses of computer-based intelligence in home robotization is in savvy speakers, for 

example, Amazon's Reverberation and Google Home. These gadgets utilize regular language handling 

(NLP) and AI calculations to comprehend and answer voice orders. This permits clients to control their 

home's lighting, temperature, and different machines basically by addressing the speaker. 

Another application of AI in home automation is in smart thermostats. These devices use machine learning 

algorithms to learn the temperature preferences of the homeowner and automatically adjust the temperature 

accordingly. They can also take into account factors such as occupancy and weather to optimize energy 

efficiency. 

 

AI is also being integrated into security systems, allowing for real-time monitoring and analysis of security 

footage. AI-powered security cameras can use object recognition algorithms to identify people and pets, and 

send notifications to the homeowner when there is any suspicious activity. 

In addition, AI is being used to create intelligent lighting systems that can adjust lighting based on the time 

of day, occupancy, and mood. These systems can even learn the homeowner's preferred lighting settings and 

automatically adjust them accordingly. 

Overall, the integration of AI in home automation has made our homes more comfortable, convenient, and 

secure. As AI technology continues to advance, we can expect to see even more exciting developments in 

this field in the future.[3] 
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Conclusion  

 

 Automatic switch using AI feature descriptors with the use of voice commands. Apply electrical energy 

data analysis in line with future performance and demand. New feature description Specifically, AI auto 

switches can use reinforced learning algorithms to make decisions about different types of networks. 

Including adjusting the route of energy for maximum efficiency. In general, using AI in switches comes into 

use. AI can make smart decisions which leads to better energy savings and a better network as well. The 

integration of AI into automatic switch technology has revolutionized the way we manage and control 

electrical systems. By incorporating machine learning algorithms and natural language processing, these 

switches have become more intelligent and capable of making decisions on their own. They are now capable 

of analyzing data, recognizing patterns, and adapting to changing conditions, thereby reducing the need for 

manual intervention. This has led to more efficient and effective energy management, improved reliability, 

and enhanced safety in various industrial and household settings. it is expected that automatic switches will 

become even more intelligent and efficient, further contributing to the development of smarter and more 

sustainable energy systems. 
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