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Abstract: This project aims to create an integrated automation system utilizing 6G technology, coordinated through
Raspberry Pi, ESP32, and a Distributed Antenna System (DAS) with a narrow-band radio frequency range. The system
is designed to operate across various environments, including home, office, agriculture, and business, providing seamless
connectivity and data transmission. By leveraging the power of 6G and integrating these hardware components, the
system enables real-time data collection, device control, and coordinated cross-environment responses. This approach
enhances operational efficiency, optimizes resource usage, and improves the adaptability of the system across
diverse environments.
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l. INTRODUCTION

This project is a groundbreaking integration of 6G NOW technology with advanced automation, connecting Home,
Office, Road, Agriculture, and Business environments into a unified smart ecosystem. Leveraging ultra-fast, low-latency
communication, it facilitates real-time data exchange for seamless device synchronization and intelligent decision-
making. For example, data from road environments can pre-adjust home systems for optimal comfort upon arrival, while
pollution levels can activate air purifiers in multiple settings.

Smart presence sensors enhance energy efficiency by activating devices only when needed, complemented by renewable
energy integration like solar panels for sustainable power management. In agriculture, 10T sensors and precision farming
tools monitor soil health, weather, and crop conditions, enabling resource optimization and streamlined supply chain
logistics for businesses.

The inclusion of loT-enabled vehicles provides real-time traffic and energy insights, further synchronizing schedules and

reducing energy waste. With its scalable, modular design, this system lays a strong foundation for innovation, offering
enhanced convenience, sustainability, and operational efficiency across interconnected environments.
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1. METHODS AND MATERIALS
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1. System Design and Architecture:
o The integration of the multiple environments (Home, Office, Road, Agriculture, and Business) was

accomplished by designing a unified network that connects each environment using 6G NOW technology for fast and
seamless data transmission.

o A distributed automation system was implemented using a combination of microcontrollers (ESP32)
and sensors to monitor and control devices in each environment.
o A cloud-based platform was used to collect and analyse data from the various environments, enabling

real-time control and automation.

2. Device Control and Automation:

o Devices such as air conditioners, lighting systems, and air purifiers were connected to the network and
controlled based on environmental data like temperature, humidity, and presence of individuals in a particular space.

o Presence sensors were used to detect human activity, ensuring that devices are activated only when

necessary to optimize energy use.

3. Data Collection and Analysis:

o Data was collected from sensors placed in different environments, which monitored environmental
factors (e.g., temperature, humidity, motion) and the status of connected devices.

o The collected data was processed through the cloud platform and used for intelligent automation, such

as adjusting the settings of devices or activating energy-saving modes based on the presence of individuals.

4. Energy Efficiency and Resource Optimization:

o The system was programmed to optimize energy consumption by controlling devices based on real-
time data and predictive algorithms.

o Intelligent scheduling and automated decision-making were incorporated to ensure devices operated

efficiently and only when required, reducing unnecessary energy consumption.
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Materials:
1. Hardware:
. Raspberry Pi
. ESP32 Microcontroller
. DAS Antenna
. Servomotor
. Sensors
[Temperature and Humidity Sensor
Gas Sensor
Fire Sensor
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Air Quality Sensor
Ambient Light Sensor
Soil moisture Sensor
Rain Sensor]

....!\)

Software:

Arduino IDE

Raspbian OS

6G_Now Communication Protocol
Python

[1] Results:
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1. Integration of Multiple Environments:

o The system successfully integrated the five environments (Home, Office, Road, Agriculture, and
Business) into one automated network, using 6G NOW technology. The fast, real-time data sharing between
environments was achieved with minimal latency, which was crucial for effective control of devices.

o The communication between microcontrollers and cloud-based platforms ensured seamless
coordination between devices in each environment, providing remote control capabilities.

2. Energy Efficiency and Automation:

o The presence sensors effectively detected human activity in various environments, allowing devices
like lights, air conditioning, and purifiers to be activated only when needed. This helped optimize energy consumption.
o In environments with fluctuating usage patterns (e.g., the office or agriculture), the system adapted by

dynamically adjusting device settings based on real-time data, leading to a noticeable reduction in unnecessary energy
consumption.

3. Device Control and Adaptation:

o Devices in each environment, such as air conditioners, lights, and purifiers, were adjusted based on
environmental parameters such as temperature and humidity. The system was able to maintain a comfortable living and
working environment while ensuring minimal energy use.

o The automated control responded well to changing conditions, with devices adjusting their operation
without manual intervention.

4. Data Sharing and Resource Optimization:

o Data collected from the sensors across environments was processed in real time. Insights from this data
enabled the system to intelligently optimize resources, scheduling tasks such as lighting and HVAC (heating, ventilation,
and air conditioning) based on predicted patterns of human presence.

o Overall resource usage across the environments was optimized, leading to both energy savings and
operational cost reduction.

[2] Discussion:

1. Effectiveness of 6G NOW Technology:

o The use of 6G NOW technology provided high-speed, reliable communication between the environments, which
is critical for real-time data processing and automation. The system's responsiveness demonstrated the potential of 6G
for large-scale automation networks, even in environments with diverse and fluctuating demands.

o One challenge encountered was ensuring the network’s scalability and coverage across all environments, but
through strategic placement of communication gateways and optimizing the 6G infrastructure, these issues were
mitigated.

2. Energy Efficiency and Automation:

o The presence sensors performed well in terms of detecting human activity and triggering device actions
accordingly. However, some minor adjustments were needed to improve detection accuracy in low-light or large spaces
(like offices or agricultural settings).

o The automation rules proved to be effective in reducing energy consumption by controlling devices based on
real-time data. However, further refinements could be made to enhance the predictive algorithms for more precise energy-
saving actions.

3. Challenges in Integration:

o Integrating diverse environments required careful calibration of sensors and devices to ensure smooth operation.
Each environment had its unique challenges: for example, agricultural settings needed to account for fluctuating
environmental conditions like soil moisture or outdoor temperature.

o While the system performed well in controlled environments (e.g., home and office), the road and agriculture
environments posed additional complexity due to external factors such as weather conditions or transportation
interruptions. These factors were addressed through robust data collection and predictive adjustments, but they represent
areas for future improvement.

4, Future Work:

o To further enhance the system, additional sensors (e.g., soil moisture sensors for agriculture) could be
incorporated to provide even more granular data for automation.
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o Further refinement in machine learning algorithms could improve energy optimization by predicting usage
patterns more accurately and adapting device operations in advance.
o Expanding the system to include more smart devices, such as automated security systems or smart kitchen

appliances, could provide even greater levels of convenience and efficiency.

V. CONCLUSION

The project successfully demonstrated the potential of integrating multiple environments—Home, Office, Road,
Agriculture, and Business—into a unified, automated network using 6G NOW technology. By leveraging real-time data
sharing and intelligent device control, the system optimized energy usage and resource consumption across different
environments. The incorporation of presence sensors ensured that devices were activated only when needed, promoting
significant energy savings and enhancing efficiency.

While the system performed well in terms of automation and device management, certain challenges, such as the
integration of diverse environments and sensor calibration, highlighted areas for further improvement. However, the
project proved the viability of using cutting-edge technologies like 6G to create a seamless, smart, and energy-efficient
network that adapts to real-time conditions.

In the future, expanding the system with additional sensors and refining the predictive algorithms will improve its
effectiveness and scalability, paving the way for more sustainable and intelligent automation solutions in various sectors.
The results indicate a promising future for smart networks that can improve both energy management and overall quality
of life.
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