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ABSTRACT—

It describe a system that combines the benefits of Internet of Things (IoT) technology with urban agriculture practices to enable efficient and sustainable food
production in urban areas. The model involves using a rooftop garden as a platform for growing vegetables and fruits, and deploying IoT sensors to monitor and
control the growing environment. The sensors provide real-time data on temperature, humidity, soil moisture, and light levels, which can be used to optimize the
growing conditions and ensure maximum yield. The system also employs automated irrigation and fertilization systems, which are triggered by the data collected
from the sensors. Overall, the 10T based rooftop farming model has the potential to revolutionize urban agriculture by providing an innovative solution to food
security challenges and promoting sustainable agriculture practices.
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I. INTRODUCTION

Urban agriculture has gained considerable attention in recent years as a means of addressing food security challenges and promoting sustainable food
production practices. However, the limited availability of land and the high costs of traditional farming methods in urban areas have made it difficult to
establish and maintain urban agriculture initiatives. In this context, the integration of Internet of Things (loT) technology with urban agriculture practices
has emerged as a promising solution to enable efficient and sustainable food production in urban areas.The loT based rooftop farming model is an
innovative approach to urban agriculture that utilizes a rooftop garden as a platform for growing vegetables and fruits, and deploys IoT sensors to monitor
and control the growing environment. The model has several advantages over traditional farming methods, including efficient use of space, reduced water
consumption, and minimized use of pesticides and fertilizers.

Methodology

Planning and Designing the Rooftop Garden: The first step in developing an IoT based rooftop farming model is to plan and design the rooftop garden.
This involves selecting the appropriate crops, determining the layout of the garden, and identifying the necessary infrastructure, such as irrigation systems,
fertilization systems, and planters.

Selecting and Installing 10T Sensors: The next step is to select and install 0T sensors to monitor the growing environment. The sensors should be
chosen based on the specific requirements of the crops being grown and the conditions of the rooftop environment. Examples of sensors that may be used
include temperature sensors, humidity sensors, soil moisture sensors, and light sensors. The sensors should be installed in strategic locations throughout
the garden to ensure accurate monitoring of the growing conditions.

Developing Control Algorithms: Once the sensors are installed, control algorithms can be developed to optimize the growing conditions based on the
data collected by the sensors. These algorithms may include automated irrigation systems, fertilization systems, and lighting systems, which are triggered
by the data collected from the sensors.

Implementing and Testing the System: After the control algorithms are developed, the system can be implemented and tested. This involves integrating
the hardware and software components, calibrating the sensors, and verifying the accuracy of the control algorithms. The system should be tested over a
period of time to ensure that it is functioning correctly and that the crops are growing efficiently.

Data analysis and control: The collected data is analyzed using machine learning algorithms to identify patterns and optimize growing conditions. The
algorithms can be used to automatically adjust the watering and fertilization systems, ensuring that the plants receive the optimal amount of nutrients.

Maintenance and optimization: Finally, the system requires regular maintenance and optimization to ensure that it continues to operate efficiently. This
includes cleaning and calibrating the sensors, replacing any malfunctioning components, and updating the control algorithms as necessary.
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Fig.2.1 Dependency cycle of rooftop farming system

I1. Literature survey

Balamurugan et al. (2021) proposed a smart rooftop farming system for urban agriculture that uses the Internet of Things (I0T) and image processing
techniques. The system aims to optimize plant growth by monitoring and controlling environmental factors such as temperature, humidity, and soil
moisture, and by providing real-time data on plant growth and health. The authors developed a prototype system that consists of a set of sensors, actuators,
and microcontrollers, which are connected to a central 10T platform. The platform collects and analyzes the data from the sensors andprovides
recommendations to the farmers on how to optimize the crop growth.In addition, the authors used image processing techniques to analyze the plant images
and detect any diseases or anomalies that may affect crop growth. The system alerts the farmers if it detects any abnormalities, allowing them to take
corrective measures.The authors conducted experiments using lettuce plants and compared the performance of the loT-based system with a traditional
rooftop farming system. The results showed that the loT-based system was able to maintain optimal environmental conditions for plant growth, resulting
in higher crop yields and better quality produce compared to the traditional system.

Srinivasan et al. (2018) proposed a smart rooftop farming system using loT technology for urban agriculture in smart cities. The system consists of a set
of sensors, actuators, and microcontrollers that are integrated with a central 10T platform. The sensors monitor various environmental factors such as
temperature, humidity, and soil moisture, while the actuators control irrigation, fertilization, and pest control systems to maintain optimal conditions for
plant growth.The authors conducted experiments using tomato plants and compared the performance of the loT-based rooftop farming system with a
traditional soil-based system. The results showed that the loT-based system was able to maintain optimal environmental conditions for plant growth,
resulting in higher crop yields and better quality produce compared to the soil-based system.The authors also evaluated the economic feasibility of the
system and found that it was profitable, with a payback period of approximately three years.

Pirmohammadi et al. (2021) proposed an loT-based precision agriculture system for urban rooftop farming. The system uses a network of sensors and
actuators to collect data on various environmental factors such as temperature, humidity, soil moisture, and light intensity. The data is then transmitted to
a cloud-based platform where it is analyzed using machine learning algorithms to optimize crop growth and resource management.The authors conducted
experiments using various types of crops and evaluated the performance of the loT-based rooftop farming system compared to traditional farming
methods. The results showed that the loT-based system was able to maintain optimal environmental conditions for plant growth, resulting in higher crop
yields and better quality produce compared to traditional farming methods.

I11. Applications

Precision agriculture: loT-based sensors and devices can be used to monitor and control environmental factors such as temperature, humidity, and soil
moisture, leading to more precise and efficient farming practices.
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Automated irrigation systems: loT-based rooftop farming models can incorporate automated irrigation systems that are triggered by sensors, ensuring
that crops receive the right amount of water at the right time.

Crop management: loT-based rooftop farming models can use connected cameras and sensors to monitor plant growth and detect signs of disease or
pest infestation, allowing farmers to take appropriate measures to protect their crops .

Inventory management: loT-based rooftop farming models can be used to track inventory levels of crops and equipment, allowing farmers to better
manage their resources and plan for future needs.

Community engagement: loT-based rooftop farming models can be used as educational tools to teach urban populations about sustainable agriculture
and healthy food choices, and to foster community engagement and collaboration around urban agriculture initiatives.

Data analytics: loT-based rooftop farming models can collect and analyze data on environmental conditions, crop growth, and other factors, providing
valuable insights into the performance of the farm and opportunities for optimization.

Resource optimization: loT-based rooftop farming models can help optimize the use of resources such as water, fertilizer, and energy, leading to more
efficient and sustainable farming practices.

Food safety monitoring: loT-based sensors can be used to monitor food safety parameters such as temperature and humidity, ensuring that crops are
stored and transported under optimal conditions.

Remote monitoring and control: loT-based rooftop farming models can be monitored and controlled remotely using smartphones, tablets, or other
connected devices, allowing farmers to keep an eye on their crops even when they are away from the farm.

IV. Future Scope

. Integration with Al and machine learning: As mentioned earlier, loT-based rooftop farming models can incorporate Al and machine
learning algorithms to analyze data and optimize farming practices. In the future, we can expect even more advanced algorithms to be
developed, leading to more efficient and effective farming.

e  Expansion to other types of urban agriculture: While rooftop farming is one form of urban agriculture, there are many other types, such as
indoor vertical farms, hydroponics, and aquaponics. The loT technology used in rooftop farming models can be adapted and applied to these
other forms of urban agriculture as well.

. Integration with smart cities: Smart cities are increasingly using IoT technology to monitor and control various aspects of urban life, such
as traffic, energy usage, and waste management. loT-based rooftop farming models can be integrated with these systems, leading to more
efficient use of resources and a more sustainable urban environment.

e  Development of new sensors and devices: As loT technology continues to evolve, we can expect new types of sensors and devices to be
developed that are specifically designed for use in urban agriculture. These devices could be more accurate, more efficient, and more durable
than current sensors and devices, leading to even greater improvements in farming practices.

V. Results

The results of the model include increased crop yields, improved quality of crops, reduced water consumption, efficient use of space, reduced carbon
footprint, promotion of sustainable agriculture practices, and cost-effectiveness. The model also enables remote monitoring and control, allowing growers
to optimize growing conditions from anywhere, while minimizing labor costs.By integrating loT technology with urban agriculture practices, the model
enables efficient and sustainable food production, even in areas with limited space and resources.

V1. Conclusion

In conclusion, the 10T based rooftop farming model has the potential to provide a sustainable solution to food security challenges in urban areas and
promote a more efficient and environmentally-friendly approach to food production. However, there are also challenges associated with implementing
the model, including initial setup costs, the need for technical expertise, and the need for regular maintenance. Further research and development are
needed to optimize the model and make it more accessible to urban farmers, but overall, the potential benefits of the model make it a promising solution
for sustainable food production in urban areas.
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