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Abstract 

Nowadays, Wireless Sensor Networks (WSN) play a vital 

role in many fields like transport, medicine, the military, 

mobile phones, home appliances, agriculture, and so on. In 

the agricultural field, WSNs are widely used to improve crop 

quality and monitor farming productivity. The Mesh 

topology is used to easily deploy the sensor in the looping 

arrangement. In particular, the detailed sensory capabilities 

of wireless sensor networks may be improved by increasing 

bandwidth, reliability, and power consumption in the mesh 

topology. It helps the farmer to monitor their agricultural 

land in different locations. The nodes in different locations 

will communicate with the other nodes without any internet 

requirements. It can communicate via radio frequency. In 

this application, the sensor gathers different types of data like 

soil moisture, water level, power supply, and need for 

fertilizers in real time. Each node can transmit the data and 

receive the data. The sensor information will be displayed on 

the Internet of Things (IoT), webpage then the farmer can 

know the exact situation of monitoring land via the Internet. 
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CHAPTER 1 

INTRODUCTION 

1.1 OVERVIEW OF IoT-BASED SURVEILLING SYSTEMS 

In recent years, the integration of the Internet of Things (IoT) and Wireless 

Sensor Networks (WSN) has revolutionized various industries, including 

agriculture. IoT-based surveillance systems have emerged as a promising solution 

to address the challenges faced by traditional agricultural surveillance methods. 

These systems leverage advanced sensor technologies, connectivity, and data 

analytics to monitor multiple agricultural lands in real time, enabling precision 

farming, resource optimization, and proactive decision-making. 

1.2 BACKGROUND AND MOTIVATION 

The Background and Motivation behind developing an IoT-based 

surveillance system for multiple agricultural lands using WSN stems from the 

need for enhanced monitoring, resource optimization, and productivity in 

agriculture. By leveraging WSN and IoT technologies, farmers and agricultural 

stakeholders can overcome the limitations of traditional surveillance methods, 

optimize resource allocation, implement precision farming techniques, and make 

informed decisions based on real-time data. The integration of sensors, 

connectivity, and data analytics enables continuous monitoring, early detection 

of issues, and timely interventions to mitigate risks and improve agricultural 

outcomes. 

1.3  OBJECTIVES  

Develop a robust and scalable IoT-based surveillance system that enables 

continuous and real-time monitoring of multiple agricultural lands. The system 

should collect data on various environmental parameters, such as soil moisture, 

automation of fetching water, and measure the level of fertilizers in the tank. It  
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enables farmers to make data-driven decisions for optimizing irrigation 

schedules, fertilizer applications, and other farming practices. It helps the farmer 

see their land locations in one IoT webpage. This objective aims to increase 

resource efficiency and reduce operational costs. 

 

1.4 SIGNIFICANCE OF WSN IN AGRICULTURAL AREA 

Wireless Sensor Networks (WSN), enable real-time monitoring systems of 

various environmental parameters in agricultural lands. WSN can cover vast and 

geographically dispersed agricultural lands effectively. By deploying sensor 

nodes strategically across the fields, WSN provides comprehensive coverage, 

making it possible to monitor large-scale agricultural operations and remote areas 

that are otherwise challenging to access. WSN can be seamlessly integrated into 

the Internet of Things (IoT) ecosystem, enabling data sharing, cloud-based 

analytics, and remote monitoring. The combination of WSN with IoT and big 

data technologies enhances agricultural surveillance capabilities and potential 

applications. WSN's significance in agricultural surveillance lies in its ability to 

provide real-time data, support precision farming, enable early threat detection, 

reduce labor and costs, and contribute to sustainable agricultural practices. 
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CHAPTER 2 

INTRODUCTION TO IoT IN AGRICULTURAL LAND 

2.1 INTRODUCTION 

 IoT (Internet of Things), in agricultural land refers to the integration of 

advanced digital technologies, sensors, and connectivity to improve farming 

practices, optimize resource usage, and enhance overall agricultural productivity. 

By deploying IoT solutions in agricultural settings, farmers can collect real-time 

data, analyze it, and make informed decisions to address various challenges and 

capitalize on opportunities in farming. IoT in agriculture relies on robust 

communication networks to transmit data from the sensors to a central data 

repository or cloud platform. The data collected from the sensors is stored in 

cloud-based platforms, making it easily accessible and scalable. 

2.2 IoT IN SMART FARMING 

 The role of IoT in smart farming, particularly in an IoT-based agricultural 

surveilling system, is instrumental in transforming traditional farming practices 

into efficient, data-driven, and sustainable agricultural operations. IoT 

technology offers a range of capabilities that empower farmers with real-time 

data, precise control, and intelligent decision-making. IoT-based agricultural 

surveilling systems can be easily scaled up or down to accommodate different 

farm sizes and configurations. They are also adaptable to various farming 

practices, crop types, and environmental conditions. 

2.3 INTEGRATION OF WSN IN IoT-BASED AGRICULTURAL 

SYSTEMS 

 WSN protocols in IoT are used to provide a connectivity medium between 

IoT sensor nodes and a central gateway. IoT consists of different tech stacks, 

WSN is just one and is a subset of IoT. It is a part where data is transmitted among 

several IoT devices mostly without internet requirements. The integration of 
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Wireless Sensor Networks (WSN) in IoT-based agricultural systems is a 

fundamental aspect that enables the seamless collection, transmission, and 

utilization of real-time data from agricultural environments. WSN acts as a 

crucial component in the IoT ecosystem for agriculture, providing the foundation 

for data acquisition and enabling smart decision-making. 

 

2.4 IMPLEMENTATION OF MESH TOPOLOGY IN THE SYSTEM 

 The implementation of mesh topology in agricultural land plays a crucial 

role in Wireless Sensor Networks (WSN), providing several benefits that enhance 

the efficiency and reliability of the surveillance and monitoring processes. In a 

mesh topology, each sensor node can communicate directly with multiple 

neighboring nodes, forming a network of interconnected nodes. Node MCU 

ESP8266 has Inter-Integrated Circuit (I2C), which means it has three slaves and 

one master. In this system, the slave node in the MCU shares the data with other 

slaves in different locations all the slaves share and exchange the data with each 

other and transmitted the data to the one master node which is located in any one 

of the lands without any internet requirements.  
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DATA ACQUISITION AND PROCESSING 

3.1 DEPLOYMENT OF SENSOR NODE 

 The sensor nodes are deployed in every location of the agricultural lands. 

Sensors are arranged in a looping arrangement system. It gathers data from the 

environment through sensor nodes and data can be displayed on a farmer’s web 

screen. The sensor nodes are programmed to collect data at regular intervals or 

event-driven triggers. Here are some of the parameters analyzed, for example, 

measuring soil moisture content, level of water in the water tank, and need for 

fertilizer. The nodes may collect data every few minutes, hourly, or when specific 

environmental thresholds are crossed (e.g. if the water storage drops below a 

certain level or soil moisture drops below a set value). 

3.2 DATA PROCESSING AND ANALYSIS  

 Data processing and analysis are crucial components of an IoT-based 

surveillance system for multiple agricultural lands using Wireless Sensor 

Networks (WSN). After collecting data from the deployed sensor nodes, the 

system processes and analyses the data to derive meaningful insights and support 

data-driven decision-making. The processed and analyzed data can be integrated 

with decision support systems. Decision support systems use algorithms and rules 

to provide farmers with actionable insights, recommendations, or alerts. These 

insights aid in optimizing resource allocation and making informed decisions for 

farm management. 

3.3 NETWORK MANAGEMENT 

 The network management system involves continuous monitoring, control, 

and maintenance of the WSN to ensure its reliability, performance, and security. 

The system ensures that sensor nodes form a robust mesh topology, ensuring 

connectivity among the nodes. Topology management may include dynamic  
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routing algorithms that adjust the communication paths in response to node 

failures or changes in the network. If any slave nodes failed, the other neighboring 

node takes care of the failed nodes.  

3.4 ENERGY MANAGEMENT 

 The Node MCU ESP8266 operates on limited battery power and efficient 

energy management, it has embedded Wi-Fi capability and integrates industry-

leading ultra-low power 32-bit MCU micro. The system monitors the energy 

levels of sensor nodes and implements energy-saving techniques. The Node MCU 

ESP8266 can be programmed to wake up at specific intervals to collect sensor 

data and transmit it to the central server. After data transmission, the node can 

enter a low-power sleep mode until the next wake-up time. Implementing these 

energy management techniques into this system can optimize energy usage, 

extend the battery life of the sensor nodes, and maintain effective and reliable 

monitoring capabilities for precision farming and sustainable agricultural 

practices. 
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CHAPTER 4 

CONCLUSION AND FUTURE ENHANCEMENT 

4.1 CONCLUSION 

This system provides, an efficient way to reduce manpower in the 

agricultural field. This proposed system monitors multiple agricultural lands 

within a single monitoring system. The Internet of Things (IoT), and Wireless 

Sensor Networks (WSN) applied in monitoring agricultural environment break 

through the traditional methods and ideas for agricultural environment 

monitoring, which improves the level and reliability of monitoring systems. It 

provides innovative solutions for automation, efficiency, and precision in 

farming. And also, it enables real-time information about the land. The Wireless 

Sensor Network (WSN), with the Internet of Things (IoT), helps agricultural 

lands to share information about the lands. In conclusion, the farmer can know 

about the exact situation of their own’s land. 

4.2 FUTURE ENHANCEMENT 

 The Internet of Things (IoT), and Wireless Sensor Networks 

(WSN) in agricultural land are used to allow predictive analytics 

to help the farmer to make better harvesting decisions. It enables 

growers and farmers to reduce waste and enhance productivity 

ranging from the quantity of fertilizer utilized to the amount of water  

used for irrigating a field. Its widely used in agriculture monitoring 

to improve the quality and productivity of farming. In this 

application, sensors gather different types of data in real-time 

scenarios. Future enhancements will also require the system to be 

faster to make the farmer adaptable to the future system. Farmers 

will be able to integrate different field parameters to take smart 

decisions according to the situation. Farm-Fox can be directly 
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connected to the cloud and is capable of remote data storage/retrieval 

facilities. This work can further be extended to incorporate 

Artificial Intelligence / Machine Learning algorithms to help the 

agro- scientists and farmers taking smarter decisions and strategy 

formations towards Agriculture 5.0. Creating of application 

platform source for monitoring the land helps the farmer to have 

many options like choosing their own language, etc. In the future, 

this will be of great benefit to farmers or growers with a new 

enhanced idea for cultivating. 

 


