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Abstract

This paper develops an IOT smart surveillance system, aimed at providing real-time monitoring and security
solutions for agricultural applications. Unfortunately, many of the crops get damaged due to theft and in most
cases do not survive due to weather changes. The project works through integration of Arduino with the
different sensors such as that of soil moisture and DHT11 compression with object detection along with
automation like rain shed mechanism to provide real-time security and environmental monitoring for these
related fields. That is on the flip side, to reduce human interruption, make good on the resource, and keep the
crops in good health which all contributes to modernizing and sustaining agriculture. Such protection includes
a rain shed mechanism for shielding crops from unanticipated weather occasions and soil moisture sensors
for optimizing water application. The DHT11 monitors temperature and humidity to get an optimum
environment for crop growth. In the case of security, the object detection takes photos and sends them via
mobile to farmers, making surveillance real time. Therefore, the entire system intends to minimize human
intervention, optimally utilize resources, and ensure healthy security of crops; thus modernizing agricultural
practices while making environmental issues sustainable.

Keywords: Arduino, Object Detection, DHT11 Sensor, Soil Moisture Sensors, Real-Time Security Monitoring.

1. Introduction
This project going to be developed a smart
surveillance system for agricultural fields, that solve

shed mechanism, is a technology used for providing
real-time security and environmental monitoring.

challenges like crop damage, theft, and unpredictable
weather. By constructing it with Arduino, sensors
(including soil moisture and DHT11), object
detection, and automation (including a rain shed
mechanism), the system provides real-time security
and environmental monitoring. This comprehensive
approach aims to minimize human intervention,
optimize resource use, and enhance crop health,
contributing to the modernization and sustainability.
Agriculture is a vital sector that sustains human life,
yet it faces numerous challenges such as crop
damage, theft, and erratic weather. The combination
of Arduino, sensors such as soil moisture and
DHT11, object detection, and automation such as rain
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The systematic and integrated approach for the
farming site will help minimize human interventions,
in terms of resource utilization and crop health
enhancement,  towards = modernization and
sustainability. Protection: The rain shed mechanism
acts as an automatic shield against adverse climate
conditions for crops, while soil moisture sensors
conserve water. The DHT11 sensor monitors
temperature and humidity, creating an all-out optimal
environment for growing crops. For security
purposes, object detection is employed to capture
images and send them to farmers for real-time
surveillance. This entire ecosystem prevents human
intervention, maximizes utility, and maintains the

2840


https://irjaeh.com/

IRJAEH

health and security of crops in a sustainable way
toward the modernization of farming and addressing
its problems [1-4].

2. Problem Statement

Agriculture plays a key role in feeding the world, and
yet, faces challenges like the unauthorized access,
thievery and even environmental vagaries. The
existing method of surveillance mainly relies on
manual monitoring, which is not clocked, as such,
over closed areas and distances. This project
primarily aims at overcoming these shortcomings by
an loT-enabled smart surveillance system through the
integration of sensor data, object detection, and
automated responses to give the farmer holistic and
much real-time intelligence as well as enhanced
security towards sustainable and efficient agricultural
practices [5-6].

2.1. Motivation

e Deterring Crime: The presence of visible
Surveillance systems can act as a deterrent to
criminal activity.

e Rain shed Mechanism: The system utilizes
an IOT -controlled rain shed mechanism,
triggered by real-time weather data, to deploy
a protective barrier over crops, thereby
preventing damage from heavy rainfall and
maintaining optimal growing conditions.

e Automated Alerts and Notifications: 10T
systems can automatically send alerts to
designated personnel or devices, eliminating
the need for constant manual monitoring.

2.2. Contribution

Construct and execute an intelligent surveillance
program to supervise the farms. The environmental
conditions are examined for improving crop health.
Image-processing is implemented for threat
recognition, such as pests or unauthorized activities.
IOT-based environmental sensors, including
temperature, humidity, and soil moisture.

2.3. Organization of the Paper

The organization of the work for the rest of the
sections goes as follows. The present section first
highlights the disadvantages associated with existing
means of farming surveillance and then outlines the
need for a new smart system. The Proposed
Methodology section describes the methodology
used to design and develop the system prototype. The
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Results section demonstrates the prototype and its
GUI. The Performance Analysis section deals with
system performance analysis. The Conclusion
reflects on the project accomplishment and suggests
future directions. The References list all resources
cited in the paper. The study might not have touched
upon specific functionalities this platform could
enable by using smart mirrors or how the work
addresses security issues that could pose threats to
these as a subset of its enhanced features, Table 1.
1.1.Tables

A.V. Deorankar and A. A. Rohankar [7] The Study
Highlights thatthe accuracy of classification of
remote sensing data depends on two factors, i.e,an
effective feature selection from data and the proper
classifier selection .this provides a thorough analysis
of current research for applying emerging
classification mechanisms. They focus on the
effective combination of data features, classifiers and
the interpretation of remotely sensed data. P. S.
Dhake [8] The embedded surveillance system
developed by P.S. Dhake et al.one aspect of[8] that
inspired us to use PIR sensors in our project.Gold et
al[9] To solve the problem of =[‘elephant intrusions
in forest border’] [9]. R. Vingeshwar et al. an 10T-
enabled detection systemdetect elephant movement
and relay the information to a processing unit. to
monitor in real time and to collect data. That is, the
use of sensor networks that would They use 10T
technology such matters from escalating. alerts and
notifications to quickly inform local communities and
wildlife management authorities. This ability to act in
real-time is important to facilitate timely intervention
and to prevent In turn, generate data to create
analysis capabilities forest border areas that are
usually large and difficult to monitor by human
beings. Remote access and to remotely monitor and
manage. This is most useful for In addition, the 10T-
based characteristic of the system enables. The
general principle of real-time monitoring and data
collection utilizing 10T technology is followed in this
application. Sensor networks are deployed that can
detect elephant movements and relay information to
a central processing system. These data will, in turn,
trigger alerts and notifications giving timely
information to the local communities and wildlife
management authorities. This capability
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for real-time intervention is paramount in preventing
escalation. The loT-based system allows for remote
monitoring and management. This would prove
beneficial in forest border areas, which are, in
general, vast and not manually patrolled efficiently.
Such an ability to analyze data remotely truly adds
value to the monitoring efforts by offering deep
insights into elephant movement behavior. The
implications of this study probably go far beyond the
context of elephant intrusion detection. This
application of loT technology for wildlife monitoring
and conflict mitigation can be adapted and extended
to other similar cases involving other species and
ecosystems. The development of robust and reliable
sensor networks, data analytics, and communication
systems is the key to formulating sustainable
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solutions conducive to coexistence between human
beings and wildlife. In the end, the R. Vingeshwar et
al. works have positively added a significant
description to conservation technology. They have
demonstrated that loTs could really go far in
entrapping difficult environmental and social issues.
With their adaptation system for detecting elephant
intrusions in one's vicinity, they have been laying
grounds for using the system in developing
innovative solutions for both humans and wildlife. By
developing a practical and effective system for
detecting elephant intrusion, Vingeshwar et al' work
much contribution in the field of conservation
technology. They set the foundation for new solutions
in this field for the benefit of human communities and
wildlife populations, Figure 1.

Tablel Summary of Literature Survey
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A V. Analyzing evaluating _
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Apply loT
technology to a
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Figure 1 Architecture

The Smart Surveillance System for Farming places
Using loT utilizes environmental monitoring on the
field focuses on environmental parameters such as
temperature, humidity, and soil moisture 24/7. Image
processing technology detects and displays these
intrusions via the system in case of unauthorized
access, by capturing the image of the unauthorized
access and sending that image to the farmer/owner by
Gmail. An automated mechanism for rain-shed
closure is included in the system, which acts as a
protective shield against heavy rain. The system
further generates an audible sound alert through the
activation of a buzzer when unauthorized access is
detected.

1.2. Smart Surveillance System: Bridging

Tradition and Innovation

A Smart Surveillance System for smart Farming
combines traditional agricultural methods with the
latest innovative solutions. This system offers
familiar functionality in terms of a farm monitoring
system combined with more advanced digital
capabilities. A seamless integration of technology
into everyday farming life represents a fine balance
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between established agricultural needs with the latest
technology advancements. This system not only
serves as monitoring but also provides an interactive
outlet through which farmers can seek information,
receive tailored support, and make their routines
easier. The following sections elaborate on how to
develop a Smart Surveillance System for Farming
Places, starting with its hardware parts. With use of
Smart Surveillance Systems for Farms, Indian
farmers can efficiently utilize modern technology to
improve crop growth over conventional methods of
farming. A smart surveillance system has now made
its way into traditional innovations with the modern
elements of technology. In fact, this system can be
defined as an integrated solution merging all
traditional functionalities of a farm monitoring
system and some of the most modern digital
capabilities-with the seamless integration of
technology in everyday life on the farm. In this sense,
well established agricultural demands are weighted
with the most recent advancements in technology.
Not only would this serve as monitoring, but it would
also turn into an interactive outlet through which
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farmers could seek information, gain highly
specialized knowledge, and simplify their operations.
The following sections discuss how to build up a
Smart Surveillance System for Farming Places
starting with the hardware section. This is the first
survey of Smart Surveillance Systems for Farms,
designed for improving the existing methods of crop
growth among Indian farming communities. An
entirely historical concept, a smart surveillance
system has been given a modern technological edge.
Well, this is a definition of an integrated solution that
can merge all traditional functionalities of a farm-
monitoring system into some of the sharpest modern
digital capabilities, with the smooth integration of
technology into everyday life on the farm. That is
where it represents perhaps the finest balance
between established agricultural needs and the latest
technological advancements. Well, it is not just
monitoring; it also transforms itself into an
interactive outlet through which farmers can seek
information, receive tailored support, and simplify
their operations. The following sections describe the
construction of a Smart Surveillance System for
Farming Places, beginning from its hardware parts.
1.3. Hardware Components

This module had selected a number of hardware
components so that the traditional and advanced
functionalities of the surveillance system for farming
are seamlessly synchronized. Extra hardware for this
system includes a high-quality camera of up to 720p
or above to capture images, DHT11 sensors for
temperature and humidity management, a soil
moisture sensor for control over irrigation, and a rain
sensor that causes the mechanism of the automated
shed to trigger. Output is achieved via a 16x2 LCD
display for system information display, relay motor
and L298N DC motor for controlling mechanical
parts, and buzzer for audible alerts. On user
interaction and notifications, the system sends alerts
and updating information through the Gmail
interface. The present assembly has been built
durable enough for efficient functionality in farming.
In the end, the R. Vingeshwar et al. works have
positively added a significant description to
conservation technology. They have demonstrated
that 10Ts could really go far in entrapping difficult
environmental and social issues. With their
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adaptation system for detecting elephant intrusions in
one's vicinity, they have been laying grounds for
using the system in developing innovative solutions
for both humans and wildlife. By developing a
practical and effective system for detecting elephant
intrusion, Vingeshwar et al' work much contribution
in the field of conservation technology. They set the
foundation for new solutions in this field for the
benefit of human communities and wildlife
populations.
1.4. Software Components
This intelligent system is composed of well-designed
software elements that demand high attention during
their configuration. Among these are those that
constitute the interfacing and internal algorithmic
functions of the smart system, making it intuitive and
easy to use. This programming is basically in
Arduino IDE and Arduino C, which is the language
used to program the microcontroller. The software is
crucial for data processing from different sensors,
triggering actions, and enabling communication
within the various parts of the system. Libraries and
frameworks may also be used in this system:
OpenCV, for instance, will carry out capture, image
preprocessing, and object detection. Data transport to
the user happens through the Telegram cloud. These
software components seamlessly integrate into a
practical ecosystem within smart farming.
1.5. Implementations

The Smart Surveillance System for Farming Places
involves detailed assembly and configuration
processes for hardware and software. In this context,
the assembly of the Arduino Uno interfaced with the
sensors and peripherals is in accordance with the
system architecture. After finishing the setup
processes for the hardware, the next step would
involve the installation of software (Arduino C
language, image processing libraries) and
configuration that ensures the core functionalities of
the system.This stage also encompasses integrating
the smart surveillance system with other components,
such as enabling remote access via mobile
applications or connecting to cloud platforms for data
storage and analysis. The system is connected to
Gmail for sending alerts and notifications. This stage
includes integrating the smart surveillance system
with other components, including allowing remote
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access via mobile applications or connection to cloud
platforms for data storage and analysis. The system is
connected to Gmail for sending alerts or notifications.
The last phase of implementation entails thorough
testing to guarantee that functionalities and reliability
of the entire system are checked under several sets of
conditions. This is well

1.5.1. User Benefits
Farmers preferences are continuously being twisted
to make the Smart Surveillance Systems for Farming
Places a highly customized system. Its customized
features span alert setting to access features, suiting
diverse preferences of the user completely. Quality
testing can ascertain functionality in different
scenarios that would be completely seamless in use
by the users. This, complemented by the system
features:
Superior Crop Security: Real-Time Threat
Detection: Identification of general threat such as
pests, unauthorized human activity, or animal
intrusion. Rain shed mechanism: A rain shed
mechanism for crop protection is designed to shield
plants from excessive rainfall.
Sustainability & Environmental Advantages:
Reduction in Crop Loss: Early measures prevent the
large-scale destruction of crops, resulting in
increased food security.

1.5.2. User Experience
A user experience for Smart Surveillance System for
Farming Places was conceived that is intuitive and
made to cater to farmers' needs. Farmers can set
system configurations, view real-time data, and
integrate into farm management tools via a user-
friendly interface tailored to their specific needs. The
system should give easy access to vital information
and some automation features to enhance the farmer's
capabilities to monitor and manage their fields.

1.5.3. User interface
The system interface of the Smart Surveillance
System for Farming Places is designed with a strong
emphasis on convenience and personalization. The
interface of the system allows farmers to get real-time
information  on  environmental conditions,
surveillance information, and system alerts. User
customization can be adapted according to the
preferences of the user, ensuring versatility to one's
needs to enhance his or her day-to-day activities.
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1.5.4. User Benefits
Farmers preferences are continuously being twisted
to make the Smart Surveillance Systems for Farming
Places a highly customized system. Its customized
features span alert setting to access features, suiting
diverse preferences of the user completely. Quality
testing can ascertain functionality in different
scenarios that would be completely seamless in use
by the users. This, complemented by the system
features:
Superior Crop Security: Real-Time Threat
Detection: Identification of general threat such as
pests, unauthorized human activity, or animal
intrusion. Rain shed mechanism: A rain shed
mechanism for crop protection is designed to shield
plants from excessive rainfall.
Sustainability & Environmental Advantages:
Reduction in Crop Loss: Early measures prevent the
large-scale destruction of crops, resulting in
increased food security.

1.5.5. User Interface
So, in terms of allowing information access, the
Smart Surveillance System for Farming Places really
works to cut down the work end so that production
becomes more effective and easier to do for farmers.
The personalization features mimic how a person
typically interacts with the system, thereby creating a
profoundly involved and enriching experience.
Through the interface of the system, farmers can
obtain real-time information related to the
environmental parameters (such as temperature,
humidity, and moisture content in soil), surveillance
data (such as images taken with the camera), and
alerts from the system, Figure 2.

Figure 2 Prototype of The Smart Surveillance
System for Farming Places
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User options can be adjusted to their preference as a
way of ensuring that it could tailor to one needs for
an efficient improvement of their day-to-day routines
which allows for effective monitoring, control and
management of their agricultural operations.
Basically, the Smart Surveillance System for
Farming Places turns into something more than just a
monitoring system-it would be a transformative force
within the context of an entire modern smart farming
ecosystem. Data details for weather are fetched from
a Weather API.

2. Smart Surveillance System for Agricultural

Sites - Operational Steps

e Step 1: Powering on the System - The power
supply should be turned on for the operation
of the system to begin.

e Step 2: Environmental Data Acquisition -
The real-time environmental parameters such
as temperature, humidity, and soil moisture
level of the connected sensor (DHT11 sensor,
soil moisture sensor) are acquired by the
system.

e Step 3: Surveillance Monitoring: The system
utilizes its camera and image processing
capabilities to monitor the surroundings for
unauthorized access or events.

e Step 4: Automated Actions and Decision-
Making: Acquired sensor data is
processed by the microcontroller (Arduino
Uno) along with the information captured
through surveillance. The outcome of this
processing would lead to triggering
automated actions. For instance, turning on
the rain shed mechanism in detection of
rainfall, sending alerts in case of an intruder,
and irrigation control in case of low moisture
content in soil.

e Step 5: Output and Notification to User:
Outputs are given to the user in many
different ways: The 16x2 LCD shows sensor
readings and the system status. There will be
a buzz from the buzzer when an audible alarm
is triggered. Alerts and updates will be sent
through Gmail.

e Step 6: System Maintenance and
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Deactivation: The system remains operational
until it is shut down. Maintenance ensures
regular and comment hygiene on the parts of
the system at any given time.
3. Results and Functionalities
3.1. Results
Here, we detail the performance and
accomplishments of the developed Surveillance
system for Farming places. We talk through its
functionalities, evaluate its performance based on
important metrics, and examine user experience
through testing.

Figure 3 The Smart éurvillnce Sséfﬁ or
Farming Places

3.2. Functionalities
Figure 3. The designed Smart Surveillance System
for Farming Places provides various functionalities
tailored to user needs. To access information, farmers
can get current temperature, humidity, and soil
moisture levels.  The system provides real-time
security monitoring, environmental monitoring, and
automated crop protection. The inclusion of a rain
shed mechanism automatically shields crops from
adverse weather conditions. For security, the system
uses object detection to capture photos and transmit
them to farmers, enhancing real-time surveillance.
The system sends notifications or alerts to the farmer
via a connected system. The system is designed to
enhance productivity, reduce costs, and promote
sustainability in agriculture. The system is built on
the following key components:

e To implement an intelligent surveillance

system for monitoring farms.
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e To optimize crop health by monitoring o
environmental conditions.

e Al-based image processing for recognizing
threats like pests or unauthorized activities.

e |OT-based environmental Sensors
(temperature, humidity, soil moisture).

e The system incorporates voice interaction
which enables users to control information
displays and manipulate system settings.

e This system integrates various sensors and
modules to provide a comprehensive solution:

e Rain Shed Mechanism: Automatically covers
crops when rain is detected, protecting them °
from damage.

e Object Detection with Photo Transmission:
Detects movement in the field and captures
photos, which are transmitted to the farmer
for security purposes.

e Real-Time Alerts: Sends notifications or
alerts to the farmer.

3.3. Key Findings

The proposed system demonstrates its feasibility of It
will be a smart Surveillance system for farming
places prototype for Farmers that will provide all
kinds Temperature, Moisture, Unauthorized access.
Farmers can get access to real time information
displays and manage them conveniently using
Surveillance system. Performance metrics confirmed
90% accuracy in Surveillance
system. All these results indicate a very good
foundation for this prototype.
Conclusion

e Monitoring Functionality: Well, this Smart
Surveillance system continuously monitors
the Temperature and soil moisture and
Humidity which makes farmer Easy to
Irrigate the Farm.

e Live Information Updates: If an Authorized
access Detected then the Surveillance system
immediately captures the photo and transmits
it to the farmer/owner of farm.

e Rain shed Mechanism: If it is Raining if the
crop receives more than the requires rainfall
then automatically Rain shed Mechanism
Triggers and protects the crop from the
rainfall. if the rain stops then automatically
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A Dependable Interpretation of Sensor
Data: The interpretation of sensor data is
perfect in this system, allowing observation of
the environmental parameters, and timely
triggering of automated response. Test
revealed that the system regularly and reliably
interpreted soil moisture and DHT11 data
sensing, coming out with precise need for
crops and minimal errors into an automated
action. Overall, this reliability ensures a
smooth operation, considerably reducing
manual adjustments.

Swift Alerts and Automated Action for
Effective  Response:  The Intelligent
Surveillance Unit is sensitive to such detected
events and environmental condition changes.
The alerts would get transmitted promptly,
reporting intrusion detection or automatically
triggering actions such as rain shed
mechanism activation as quickly as within
seconds upon the event occurrence. Reaction
time is very critical for damage minimization
and timely intervention, hence more efficient
and uninterrupted experience for farmers.
Integration with Farm Management
Systems: It can also very well be integrated
into any farm management system or platform
where all agricultural activities will be
operating from that single computer control
center. The surveillance data, environmental
readings, and automation functions (e.g.,
irrigation or rain shed deployment) will all be
accessible  directly  from this farm
management interface-familiar to farmers as
it adds value to this multifunctional tool.
Improved Alert and Notification System:
The alert and notification system of the given
instruments can be enhanced to provide more
detailed and customizable alerts. This can
include: Differentiation of alert levels
according to different types of events. Alerts
in various modes like SMS, email, and app
notifications. Integration into already
existing farm management systems.
Improved User Interface and user
Experience: A recently improved user
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interface and user experience could further
enhance the user paths with intuition and ease
in its functionality. This can imply
customizing dashboards, voice commands
controlling more functions, and mobile app
integration for remote access and control.

Optimized Imaging: Object Recognizing:
Enhancing the image processing capabilities
to accommodate a much wider range of
threats and provide more information would
include: Improved pest identification.
Distinction between different types of illegal
entrants, such as human vs. animal. Health
assessment of crops on the basis of visual

inspection.
Proactive Intervention with Enhanced
Sensor  Capabilities: In  the next

development phase, more sensors could be
added to increase the proactive capacities of
the system. These sensors may allow
monitoring of a wider range of environmental
conditions and potential threats so as to allow
the proactive resolution of problems. For
instance, specialized sensors could allow
early detection of plant stress or disease so
that timely interventions could be instituted
with a potential reduction of losses.
Furthermore, with this addition of sensor

capacities, it would wusher in a more
comfortable, customized, and responsive
system.
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