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Abstract— Fog is a common weather phenomenon that can have a significant impact on
agriculture. It can reduce visibility, making it difficult for farmers to work in their fields. It can
also damage crops by reducing photosynthesis and increasing the risk of frost. This paper
presents a system for monitoring fog in an agriculture field using a camera module. The system
uses a machine learning algorithm to detect fog in images captured by the camera. A fog detector
is a device or system designed to detect the presence of fog or reduce the impact of foggy
conditions. If the fog level is too high, an alert is sent to the farmer. The system was evaluated in
a field experiment. According to the Indian Meteorological Department, the average humidity
level during the fog season (October to March) is around 90%. However, humidity levels can
often reach 100% or higher, especially in the early morning hours. The results showed that the
system was able to accurately detect fog with a high degree of sensitivity and specificity. The
system also had a low false alarm rate. The results of this study demonstrate the potential of using
camera modules for fog detection in agriculture. This system can help farmers to protect their
crops from the harmful effects of fog.

. INTRODUCTION

Fog is a common weather phenomenon that can occur in agriculture fields. It can reduce visibility and make it
difficult for farmers to work in their fields. Fog can also damage crops by reducing photosynthesis and increasing
the risk of diseases. Surveillance monitoring systems can be used to detect fog in agriculture fields. These systems
use cameras to capture images of the field. The images are then processed by a computer vision algorithm to detect
fog. If fog is detected, an alert can be sent to the farmer.

Surveillance monitoring systems can be used to improve the efficiency and safety of agriculture operations. They
can help farmers to:

e Monitor their fields for fog

e Receive alerts when fog is detected

e Take steps to protect their crops from the harmful effects of fog

The use of surveillance monitoring systems for fog detection in agriculture fields is a promising new technology.
It has the potential to help farmers to improve their crop yields and reduce their losses.

Il. LITERATURE SURVEY
[1] "ESP32-CAM Based Real-Time Monitoring System for Agricultural Applications" by Yadav et al. (2020)
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proposes a real-time monitoring system for agricultural applications using the ESP32-CAM module. The system
can be used to monitor the growth of crops, the presence of pests and diseases, and the weather conditions. It can
also be used to control irrigation systems.

[2] "1oT Based Smart Irrigation and Field Surveillance System™ by Singh et al. (2020) proposes an loT-based smart
irrigation and field surveillance system using the ESP32-CAM module. The system can be used to monitor the
moisture level of the soil, the temperature and humidity of the air, and the growth of crops. It can also be used to
detect pests and diseases.

[3] "ESP32-CAM Based Wireless Video Monitoring System for Agriculture” by Kumar et al. (2021) proposes a
wireless video monitoring system for agriculture using the ESP32-CAM module. The system is designed to be
low-cost and easy to deploy. It can be used to monitor crops, livestock, and other assets in agricultural fields.

[4] Object Detection in Unmanned Aerial Vehicle Surveillance™ by Nuijten et al. (2019) provides a comprehensive
overview of object detection methods for UAVs, with a focus on precision agriculture applications. The survey
discusses the challenges of object detection in UAV images, as well as the different methods that have been
proposed to address these challenges.

[5] 10T Based Smart Security and Monitoring Devices for Agriculture by Patil et al. (2020) surveys the use of
loT-based devices for security and monitoring in agriculture. The survey discusses the different types of sensors
and devices that can be used, as well as the different applications of these devices.

[5] Smart Agriculture Monitoring and Control System Using 10T" by Reddy et al. (2019) surveys the use of loT
for monitoring and controlling agricultural systems. The survey discusses the different components of an loT-
based agriculture system, as well as the different applications of these systems.

[6] The application of Drones in Precision Agriculture by Kumar et al. (2020) provides a comprehensive overview
of the application of drones in precision agriculture. The survey discusses the different applications of drones in
agriculture, as well as the challenges and limitations of this technology.

[7] The use of 10T for Precision Agriculture by Kumar et al. (2020) surveys the use of 10T for precision agriculture.
The survey discusses the different ways in which 10T can be used in agriculture, as well as the challenges and
limitations of this technology.

[8] The use of Deep Learning in Precision Agriculture” by Kumar et al. (2020) surveys the use of deep learning in
precision agriculture. The survey discusses the different ways in which deep learning can be used in agriculture,
as well as the challenges and limitations of this technology.

I11. PROPOSED APPROACH

In this project, we will use the ESP32 CAM module to create a surveillance system for monitoring dense fog in
agricultural fields. We will use a fog detector to help us identify fog, and the L293D driver circuit to control a
robot with a servo motor and Arduino.
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A. Ardunio Uno

The Arduino Uno is a microcontroller board based on the ATmega328P microcontroller. It has 14 digital
input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz ceramic resonator, a USB
connection, a power jack, an ICSP header, and a reset button. It comes with everything you need to get started
with the Arduino, simply plug it into a computer via USB or power it with an AC-to-DC adapter or battery. The
Uno is the most recent in a series of USB Arduino boards, and it is the most widely used Arduino board. It is a
great way to get started with electronics and programming.

B. Esp 32 CAM MODULE

The ESP32-CAM module is a versatile development board that combines an ESP32 microcontroller with a camera
module, making it suitable for various 10T and camera-related projects. You can use it to capture images or stream
video, and it has built-in Wi-Fi and Bluetooth capabilities for wireless communication.

Camera Capabilities: The ESP32-CAM module comes with a camera capable of capturing images and streaming
video. It uses the OV2640 camera sensor and can capture images with resolutions up to 2 megapixels. This can be
very useful for vision-based tasks on your robot.

C. Fog Detector
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A fog detector is a device or system designed to detect the presence of fog or reduce the impact of foggy conditions.
D. Servo Motor

A servo motor is an advanced electric motor engineered for the precise control of angular or linear position,
velocity, and acceleration. It comprises three key components: a motor, a feedback mechanism (like an encoder or
potentiometer), and a control circuit. These motors find extensive applications in fields such as robotics, CNC
machinery, remote-controlled vehicles, and other scenarios where highly accurate and controlled movement is
essential. One of their standout features is their capability to uphold a specific position, even when subjected to
fluctuating loads or external forces, making them indispensable in various automated systems.

E. L293D

The L293D is a popular integrated circuit (IC) commonly used in electronics and robotics projects. It is specifically
designed for driving and controlling DC motors or bipolar stepper motors. The L293D can control up to two motors
and provides bidirectional control, meaning it can control the motor's direction of rotation (forward and reverse)
as well as their speed.

F. Robot with Wheeler Chassis Board

A robot with a 4-wheeler chassis board typically refers to a mobile robot platform that has four wheels as its base.
These types of robots are often used for various purposes, including research, education, and industrial
applications. The four-wheel chassis provides stability and maneuverability for the robot, allowing it to move in
different directions and navigate various terrains. Depending on the design and components added to the chassis,
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the robot can be customized for specific tasks, such as surveillance, exploration, or even as a base for robotic arms
or other attachments.

IV SOFTWARE DETAILS

IDE stands for Integrated Development Environment. It is a software application that provides a comprehensive
set of tools for writing, editing, compiling, and debugging computer programs. The Arduino IDE is an open-source
software that is used to write code for Arduino boards. It is available for Windows, macOS, and Linux.

The Arduino IDE includes a text editor, a compiler, a serial monitor, and a library manager. The text editor is used
to write the code for the Arduino board. The compiler converts the code into machine language that can be
understood by the Arduino board. The serial monitor is used to communicate with the Arduino board and view the
output of the program. The library manager is used to install and manage libraries of code that can be used in
Arduino programs.

The Arduino IDE is a very easy-to-use software. It is a great way to get started with Arduino programming.

Here are some of the features of the Arduino IDE:

e Text editor with syntax highlighting and auto completion

Compiler that supports C and C++

Serial monitor for debugging and testing programs

Library manager for installing and managing libraries

Support for a wide range of Arduino boards
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V. WORKING & IMPLEMENTATION

1. Connect the ESP32 CAM module to the Arduino IDE.

The ESP32 CAM module is an Arduino compatible board that has a camera module built in. To connect the ESP32
CAM module to the Arduino IDE, you will need to use a USB cable.

2. Write the code for the ESP32 CAM module to take pictures and detect fog.

The code for the ESP32 CAM module will need to do the following:

e  Take pictures continuously.

o Detect fog in the pictures.

e Send an alert if fog is detected.

There are many tutorials available online that can help you write the code for the ESP32 CAM module.

3. Upload the code to the ESP32 CAM module.

Once you have written the code for the ESP32 CAM module, you will need to upload it to the board. To do this,
you will need to use the Arduino IDE.

4. Place the ESP32 CAM module in the agriculture field.

The ESP32 CAM module should be placed in a location where it can get a good view of the agriculture field.
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5. The ESP32 CAM module will take pictures continuously.
The ESP32 CAM module will take pictures every few seconds.

6. The ESP32 CAM module will detect fog in the pictures.
The ESP32 CAM module will use a technique called image processing to detect fog in the pictures.

VI. RESULTS

The result of surveillance monitoring robot using ESP32 CAM module for fog detection in agriculture field is that
it can effectively detect fog and send alerts to farmers or other stakeholders. This can help to protect crops and
livestock from damage caused by fog.

The ESP32 CAM module is a low-cost, easy-to-use module that can be used to build a surveillance robot. The
module has a built-in camera that can be used to take pictures and videos. The module also has a Wi-Fi connection
that can be used to send data to a remote server or to a mobile device.

The ESP32 CAM module can be used to build a robot that can patrol an agriculture field and take pictures
continuously. The robot can then use image processing techniques to detect fog in the pictures. If fog is detected,
the robot can send an alert to a remote server or to a mobile device.

»

The use of a surveillance robot for fog detection in agriculture has several advantages. First, it is a cost-effective
solution. The ESP32 CAM module is a low-cost module, and the robot can be built using off-the-shelf components.
Second, it is a scalable solution. The robot can be easily modified to cover a larger area. Third, it is a reliable
solution. The ESP32 CAM module is a robust module that is well-suited for outdoor applications.

The use of a surveillance robot for fog detection in agriculture is a promising new technology that has the potential
to improve crop yields and reduce crop losses.

Here are some of the benefits of using a surveillance monitoring robot using ESP32 CAM module for fog detection
in agriculture field:

o |t can effectively detect fog and send alerts to farmers or other stakeholders.

154



It can be used to patrol an agriculture field and take -pictures continuously.
It is a cost-effective solution.

It is a scalable solution.

It is a reliable solution.

VIl. CONCLUSION

The use of a surveillance monitoring robot in agriculture fields is a promising new technology that has the potential
to improve crop yields, reduce labor costs, and increase efficiency.

Improved crop yields: By detecting fog early, farmers can take steps to protect their crops from damage.
Reduced labour costs: The robot can automate the task of patrolling the field, freeing up farmers to focus on
other tasks.

Increased efficiency: The robot can patrol the field more quickly and efficiently than a human.

Improved safety: The robot can operate in dangerous conditions, such as fog, that would be unsafe for humans.

FUTURE ScopPe

Agriculture: Fog can significantly reduce visibility and impact crop growth. This project can be used to
monitor fog levels in agricultural fields and send alerts to farmers if fog levels are too high.

Transportation: Fog can also reduce visibility and cause traffic accidents. This project can be used to monitor
fog levels on roads and highways and send alerts to drivers if fog levels are too high.

Safety: Fog can also reduce visibility and make it difficult to see hazards. This project can be used to monitor
fog levels in public areas and send alerts to people if fog levels are too high.

Security: Fog can also be used to conceal illegal activities. This project can be used to monitor fog levels in
sensitive areas and send alerts if fog levels are too high.

Weather forecasting: Fog can also be used to improve weather forecasting. This project can be used to collect
data on fog levels and use this data to improve weather models.
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