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ABSTRACT

The "Forest Fire Detection System using Arduino” project aims to develop an
efficient and cost-effective solution for early detection and mitigation of forest
fires. This project utilizes essential components such as a flame sensor, piezo
buzzer, 5V DC motor, breadboard, jumper wires, USB, and a 5V battery to
create a comprehensive fire detection mechanism. The flame sensor serves as
the primary sensor for detecting fire outbreaks, providing real-time data to the
Arduino Uno microcontroller. Upon detecting flames, the system activates the
piezo buzzer to emit audible alerts, notifying nearby individuals or authorities
about the fire incident. Additionally, the 5V DC motor may be employed to trigger
supplementary response actions, such as activating water pumps or sprinkler
systems to mitigate the spread of fire. Through the integration of these
components on a breadboard, facilitated by jumper wires, the forest fire
detection system offers a compact and easily deployable solution for forest fire
prevention and management. The system's portability allows for deployment in
remote or inaccessible forested areas, where traditional fire detection methods
may be impractical or insufficient. Powered by a 5V battery or connected to a
computer via USB, the system ensures continuous monitoring and control
capabilities, enhancing the efficiency and effectiveness of firefighting efforts.
Overall, the Forest Fire Detection System using Arduino project demonstrates
the application of embedded systems and sensor technology in addressing
critical environmental challenges, ultimately contributing to the protection of
forest ecosystems and communities from the devastating impacts of wildfires.
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CHAPTER 1
INTRODUCTION

In recent years, the increasing frequency and intensity of forest fires have posed
significant threats to both the environment and human settlements. Rapid
detection and effective suppression of these fires are crucial for mitigating their
devastating impacts.

Leveraging the power of Internet of Things (loT) technology, we present an
innovative solution employing Arduino Uno and a suite of components to create
a comprehensive forest fire detection and suppression system. Our system
incorporates a Flame Sensor, a Piezo Buzzer, and a 5V DC Motor, all interfaced
with the Arduino Uno microcontroller. The Flame Sensor serves as the primary
detector, capable of promptly identifying the presence of flames within its range.
Upon detecting a potential fire hazard, the sensor triggers the Piezo Buzzer to
emit a loud alert, immediately notifying nearby individuals or authorities. In
addition to alerting, our system integrates a 5V DC Motor and a Relay Module
to activate a water pumping mechanism. When the Flame Sensor detects
flames, it activates the DC Motor, which in turn triggers the relay to initiate the
water pump. This rapid response mechanism ensures timely initiation of fire
suppression measures, crucial for containing the fire before it escalates.

The system operates on a portable setup powered by a 5V battery, ensuring
autonomy and reliability even in remote forest areas with limited access to
electricity. Furthermore, the inclusion of a 5V battery and USB connectivity
facilitates easy recharging and maintenance of the system. With the ability to
detect fires in their early stages and initiate immediate suppression measures,
our loT-based forest fire detection and suppression system represents a
significant advancement in proactive wildfire management. By combining
cutting-edge technology with real-time monitoring and response capabilities, we
aim to contribute to the preservation of our precious forests and the safety of
surrounding communities.



Key Features of the project:

Real-time Detection:

Utilizes a Flame Sensor to detect fires in their early stages, enabling prompt
response to potential fire hazards.

Immediate Alert System:

Integration of a Piezo Buzzer provides audible alerts to notify nearby individuals
or authorities as soon as flames are detected, enhancing situational awareness.
Automated Suppression Mechanism:

Upon fire detection, activates a 5V DC Motor connected to a Relay Module,
triggering a water pumping mechanism for rapid fire suppression.

Portable and Autonomous:

Operates on a portable setup powered by a 5V battery, ensuring autonomy and
reliability even in remote forest areas with limited access to electricity.

Efficient Resource Utilization:

Initiates water pumping only when flames are detected, optimizing resource
usage and minimizing environmental impact.

Scalable and Expandable:

Modular design allows for easy integration of additional sensors or components
for enhanced functionality or adaptation to specific environmental conditions.
User-friendly Interface:

Simple setup and operation facilitated by Arduino Uno microcontroller, making
it accessible to users with varying levels of technical expertise.

Cost-effective Solution:

Utilizes readily available components such as Arduino Uno, Flame Sensor and

Piezo Buzzer, offering a cost-effective solution for forest fire detection and
suppression
Enhanced Safety:

Provides an additional layer of safety for forested areas and nearby communities
by enabling proactive wildfire management and mitigation.

Contributes to Environmental Conservation:

By facilitating early detection and suppression of forest fires, helps minimize the

ecological impact and preserve biodiversity in vulnerable ecosystems.



Open Problems in Existing System

In the existing system for forest fire detection and suppression, several open
problems persist, hindering its effectiveness and efficiency. These problems
include:

Limited Coverage and Accessibility: Manual surveillance methods have
inherent limitations in coverage, especially in remote or rugged terrain, where
access is difficult. This leaves vast areas of forests vulnerable to undetected
fires.

Reliance on Human Observation: The dependence on human observers for
fire detection is prone to errors, fatigue, and limitations in visibility, leading to
missed or delayed detection of fire incidents.

Slow Response Time: Manual detection and reporting processes result in
delays in mobilizing firefighting resources. By the time authorities are alerted
and reach the fire location, the fire may have already spread, causing significant
damage.

Communication Challenges: Existing communication infrastructure, such as
radios or satellite phones, may suffer from limited coverage, reliability issues, or
delays in transmitting fire incident reports. This can hamper timely coordination
of firefighting efforts and resource allocation.

Inefficient Resource Allocation: Lack of real-time data and analysis hinders
efficient allocation of firefighting resources. Without accurate information on fire
behavior, terrain conditions, and weather patterns, firefighting efforts may be
suboptimal or misdirected.

Manual Fire Suppression: Fire suppression measures rely heavily on manual
intervention, which can be slow, resource-intensive, and hazardous for
firefighters. This manual approach may not be scalable or effective in containing
rapidly spreading fires.

Limited Environmental Monitoring: Existing systems may lack
comprehensive environmental monitoring capabilities, such as real-time
assessment of air quality, temperature, humidity, and wind conditions. This
information is critical for assessing fire risk levels and optimizing fire.
Community Engagement and Awareness: There may be gaps in community
engagement and awareness programs related to fire prevention, preparedness.



Data Integration and Analysis: Existing systems may struggle with integrating
and analyzing diverse datasets, such as historical fire data, satellite imagery,
and environmental sensors. This limits the ability to perform predictive modeling,
identify fire hotspots, and forecast fire behavior accurately. Addressing these
open problems requires innovative solutions that leverage advanced
technologies such as loT, artificial intelligence, remote sensing, and community-
based approaches. By overcoming these challenges, future forest fire detection
and suppression systems can be more robust, proactive, and resilient in
protecting forest ecosystems and communities from the devastating effects of
wildfires.

1.1 EXISTING SYSTEM AND PROPOSED SYSTEM

Existing System

The existing system for forest fire detection and suppression often relies on
manual monitoring or traditional fire detection methods, which may be inefficient
and slow to respond to emerging fire threats. Some common features of existing
systems include:

Manual Surveillance: Many forested areas rely on manual surveillance by
forest rangers or firefighters to detect fires. This method is labor-intensive, prone
to human error, and may not provide timely detection, especially in remote or
inaccessible locations.

Traditional Fire Detection Systems: Some areas may have basic fire
detection systems in place, such as lookout towers equipped with binoculars or
cameras. However, these systems may have limited coverage and may not be
equipped to detect fires in their early stages.

Communication Infrastructure: Existing systems often rely on communication
infrastructure such as radios or satellite phones to report fire incidents to
authorities.

Manual Fire Suppression: Once a fire is detected, firefighting efforts typically
involve manual deployment of firefighting crews and equipment. This process
can be slow and may result in delays in containing the fire, allowing it to spread

and cause further damage.



Limited Automation: Existing systems may lack automation capabilities for
immediate response to fire incidents. Fire suppression measures often require
manual intervention, which can lead to delays and increased fire
damage.Overall, while existing systems play a crucial role in fire management,
they may have limitations in terms of detection speed, coverage, and response
time. Integrating advanced technologies such as loT-based solutions can
enhance the effectiveness of forest fire detection and suppression efforts by
enabling faster detection, automated response mechanisms, and improved
communication and coordination among firefighting agencies.

Proposed System

The proposed system for forest fire detection and suppression aims to address
the limitations of existing systems by leveraging loT technology and automation
to enhance the speed, accuracy, and effectiveness of fire management efforts.
Key features of the proposed system include:

loT-Based Fire Detection: Incorporates advanced sensors such as flame
sensors or thermal cameras connected to an loT platform for real-time
monitoring of forested areas. These sensors can detect fires in their early
stages, allowing for prompt intervention.

Automated Alert System: Upon detecting a fire, the system triggers automated
alerts via SMS, email, or mobile app notifications to relevant authorities,
enabling rapid response and coordination of firefighting efforts.

Intelligent Decision Support. Integrates data analytics and machine learning
algorithms to analyze fire patterns, weather conditions, and terrain data in real-
time.

Remote Monitoring and Control: Provides remote access to monitoring and
control functionalities via web-based or mobile interfaces, allowing firefighters to
monitor fire activity, adjust suppression tactics, and deploy resources from
anywhere with internet connectivity.

Automated Fire Suppression: Utilizes automated fire suppression
mechanisms such as water pumps, sprinkler systems, or aerial drones equipped
with fire retardants. These systems can be activated remotely or automatically
triggered by the loT platform upon fire detection.



Scalability and Flexibility: The modular design of the system allows for
scalability and flexibility to adapt to different forest environments and fire
management needs. Additional sensors, actuators, or communication modules
can be easily integrated as required.

Data Logging and Analysis: Logs and analyzes historical fire data to identify
trends, hotspots, and areas prone to recurring fires. This information can inform
long-term fire management strategies, land use planning, and risk mitigation
efforts.

Environmental Monitoring: Beyond fire detection, the system can also
incorporate environmental sensors to monitor air quality, temperature, humidity,
and wind conditions. This data can help assess fire risk levels and optimize fire
management strategies accordingly.

Community Engagement: Engages local communities and stakeholders
through educational outreach programs, citizen science initiatives, and
community-based monitoring networks. This fosters collaboration, awareness,
and active participation in fire prevention and mitigation efforts.

Continuous Improvement: The system is designed for continuous
improvement through feedback mechanisms, regular updates, and collaboration
with researchers, policymakers, and other stakeholders. This ensures that the
system remains adaptive and responsive to evolving fire management

challenges and technologies.

Overall, the proposed system represents a comprehensive approach to forest
fire detection and suppression, leveraging loT, automation, data analytics, and
community engagement to enhance the resilience and sustainability of forest

ecosystems and surrounding communities.

1.2 LITERATURE SURVEY

Sathishkumar, V.E., Cho, J., Subramanian, M. and Naren, O.S., 2023.
Forest fire and smoke detection using deep learning-based learning
without forgetting. Fire ecology, 19(1), p.9.



Forests offer a multitude of direct and indirect advantages, making them an
indispensable natural resource for humanity. The persistence of life on Earth
and global warming are significantly impacted by natural calamities like forest
fires. Sathishkumar et al., (2023) research into the automatic detection of forest
fires is crucial to reducing the likelihood of tragedies. Decision-makers can also
benefit from early fire detection when planning extinguishing and mitigating
strategies. This study examines the use of Al-based computer vision techniques
for fire and smoke detection from photographs. Artificial Intelligence (Al)
approaches such as Convolutional Neural Networks (CNNs) have been
demonstrated to outperform state-of-the-art methods in picture categorization
and other computer vision tasks; however, the cost of training CNNs might be
prohibitive. Furthermore, in situations where an adequate dataset is unavailable,
a pretrained CNN may perform less well. Transfer learning is tested on pre-
trained models in order to solve this problem. However, when transfer learning
is used, the models might no longer be able to classify data on the original
datasets. We employ learning without forgetting (LwF) to address this issue by
giving the network a new task to train on while maintaining its prior capabilities.

Dampage, U., Bandaranayake, L., Wanasinghe, R., Kottahachchi, K. and
Jayasanka, B., 2022. Forest fire detection system using wireless sensor
networks and machine learning. Scientific reports, 12(1), p.46.

Dampage et al., (2022) discovered that the approach for detecting forest fires
utilizing machine learning and wireless sensor networks is a more accurate and
efficient way to identify fires in forests. Here, the analysis happens at the base
station as well as at the sensor node in order to provide a more accurate result
with the least amount of latency. In order to adjust the system to any place,
weather, or climate, a threshold ratio is included for analysis at the sensor node.
Since the transceiver module is based on specialized built-in network
infrastructure, node deployment allows it to be mounted anywhere in the forest,
even in the absence of preinstalled network access. During the several test trials
carried out in actual tropical forest settings, the suggested system integrated
with the communication infrastructure notified the pertinent authorities.



Varela, N., Ospino, A. and Zelaya, N.A.L., 2020. Wireless sensor network
for forest fire detection. Procedia Computer Science, 175, pp.435-440.

Varela et al., (2020) reported that rechargeable batteries serve as the primary
power source, and when combined with a secondary solar power source, a
solution can be easily implemented and operated independently for extended
periods of time. During the several test trials carried out in actual tropical forest
settings, the suggested system integrated with the communication infrastructure
notified the pertinent authorities with a lower latency than the existing systems.

Avazov, K., Hyun, A.E., Sami S, A.A., Khaitov, A., Abdusalomov, A.B. and
Cho, Y.l., 2023. Forest fire detection and notification method based on Al
and loT approaches. Future internet, 15(2), p.61.

The system proposed by Avazov et al., (2023), can effectively put a stop to the
rapidly worsening global climate problem and the associated death toll. Installing
the system in woods will enable it to detect smoke, which will allow the Al model
to pinpoint the precise position of the fire and alert the fire brigade to put out the
fire before it lasts for several days. The objective is to use the YOLOv6 and
YOLACT models to detect fire events in real time with fewer false positives.

Kim, S.Y. and Muminov, A., 2023. Forest fire smoke detection based on
deep learning approaches and unmanned aerial vehicle images. Sensors,
23(12), p.5702.

Kim and Muminov, 2023 experimented with an improved YOLOv7 model for
detecting forest fire smoke in complex wildland settings is presented by this
research. The enhancements, which included SPPF+, BiFPN, and decoupled
heads, produced AP values of 78.6%, 86.4%, and 81.7 for AP, AP50, and AP75,
respectively. These improvements increased AP, AP50, and AP75 by 2.7%, 3%,
and 5.5%, respectively. With an AP50 of 83.4%, the CBAM consistently
outperformed the ECA and SE in the ablation investigation on the attention

mechanism, while their AP50s were 83.2% and 82.9%, respectively. With an



AP50 of 86.4% and an APL of 91.5%, respectively, the optimized YOLOv7
model outperformed the multiple-stage and state-of-the-art object identification
models on the bespoke smoke image dataset, according to experimental
results. Additionally, the typical forest fire smoke detection sensor was limited to
a narrow, circumscribed region and could only detect one fire at a time, whereas
YOLOv7 demonstrated the second-best result for an APL and an AP50 with
82.5% and 87.3%, respectively. These issues are resolved by this improved and
novel YOLOvV7 technology. Under current conditions, it is possible to detect
smoke outside while taking geographic and temporal aspects into account. This
study offers a brand-new high-performance detection network model that may

be applied to identify forest fire smoke.

Li, J. and Lian, X., 2023. Research on Forest Fire Detection Algorithm
Based on Improved YOLOvVS5. Machine Learning and Knowledge
Extraction, 5(3), pp.725-745.

In order to improve YOLOV5's inadequacies in fire detection applications, this
article focuses on enhancing the feature extraction network. Specifically, it aims
to improve BN layer merging, loss function, attention mechanism, previous
frame, and convolutional layer merging. Using a self-designed and labelled fire-
detection dataset, the programme has conducted experiments.

The experimental results demonstrate that the revised approach presented in
this research outperforms the original YOLOV5 detection algorithm in terms of
accuracy and speed for fire detection. The detection algorithm obtained 91.6%
accuracy, 83.2% recall, 84.5% mAP, and an average detection speed of 13.3
ms based on the dataset.

Abdusalomov, A.B., Islam, B.M.S., Nasimov, R., Mukhiddinov, M. and
Whangbo, T.K., 2023. An improved forest fire detection method based on

the detectron2 model and a deep learning approach. Sensors, 23(3),
p.1512.



Gathering enough picture data to train forest fire detection models is difficult and
might result in issues with data imbalance or overfitting that reduce the model's
efficacy. In this work, we developed a dataset and suggested a method for
detecting forest fires using the enhanced Detectron2 model. Initially, we used a
fire detection model to identify forest fires, and then we used an alternative deep-
learning object detection model. We next prepared our dataset, adding small
photos and removing low-quality pixel images to improve the dataset's accuracy
in detecting fire in the various stages and conditions. Furthermore, we created
23 times more different images from the original image using data augmentation
algorithms in order to increase the size of our dataset. In order to confirm the
accuracy of the model, we experimentally contrasted the suggested approach
with current approaches. We used the Raspberry Pi 3B+ to implement our model
after reaching the maximum accuracy, enabling us to execute both the CPU and
GPU details. Additionally, we noticed several shortcomings in real-time
applications, like our dataset's lack of labelling for smoke photos. We intend to
use 3D CNN/U-Net to create a compact model with dependable fire detection
capabilities for use in recognizing and healthcare settings.

Mahmoud, M.A. and Ren, H., 2018. Forest fire detection using a rule-based
image processing algorithm and temporal variation. Mathematical
Problems

Using image processing techniques such as movement containing zone
detection based on background subtraction and color segmentation, this study
suggests an efficient way for detecting forest fires. The algorithm makes use of
the YCbCr color space, which has a high detection rate and is superior at
differentiating luminance from chrominance. To find the fire, five fire detection
rules are used. Six movies were gathered from the Internet to test the
performance of the suggested algorithm; two of the films featured things that
resembled fire, and four of the videos featured actual fires. We computed the
TP-rate and TN-rate. The outcomes demonstrate that the suggested method
produces respectable detection rates.
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Zhang, J., Li, W., Han, N. and Kan, J., 2008. Forest fire detection system
based on a ZigBee wireless sensor network. Frontiers of Forestry in China,
3; pp.369-374.

In contrast to conventional methods for detecting forest fires, a ZigBee-based
wireless sensor network paradigm was put forth. Considering the urgency of
forest fires, the suggested technique operates in real time. A wireless sensor
network's architecture for detecting forest fires is explained. The CC2430 chip
serves as the foundation for the network node's hardware circuitry design. A
detailed discussion of the data transmission method is given. Real-time
monitoring is possible for environmental indicators in the forest area, such as
temperature and humidity. The appropriate government departments can make
choices about fire prevention and fighting more promptly because of the
information gathered by the system.

K Mohammed, R., 2022. A real-time forest fire and smoke detection system
using deep learning. International Journal of Nonlinear Analysis and
Applications, 13(1), pp.2053-2063.

The effectiveness of deep learning algorithms in identifying various objects has
been demonstrated. Their conduct makes the procedure of detecting fire and
smoke difficult. In this work, they used the InceptionResNetv2 network with
transfer learning to develop a real-time detection system. Using a dataset of
photos of smoke and fire, they trained this network to an accuracy of 99.07%.
An alert will sound if smoke or fire is detected in picture frames that are being
streamed by a security camera. This recommended technique is simple to use,
low cost, and highly effective. It can also rescue a great deal of trees and forest
animals that could be lost annually due to delayed discovery all over the world.

Khan, A., Hassan, B., Khan, S., Ahmed, R. and Abuassba, A., 2022.

DeepFire: A novel dataset and deep transfer learning benchmark for forest
fire detection. Mobile Information Systems, 2022, pp.1-14.

11



In this study, they investigated Al-based surveillance for the purpose of
identifying forest fires. The natural resources, the ecological system, and the
environment are all seriously threatened by forest fires, which also have an
adverse effect on human life. In this study, they presented a UAV-based system
for fighting forest fires, in which Al-capable UAVs continuously scan the forest
for fires. They also went over the important procedures and in-depth workings
of the UAV-based forest fire fighting system. Furthermore, accurate and
effective categorization of forest fire imagery against no-fire is necessary for a
reliable forest fire detection system. Furthermore, in order to assist upcoming
researchers in this field, they have assembled a new dataset (DeepFire) for the
forest fire binary problem. 1900 different colored images, 950 for the fire class
and 950 for the no-fire class, make up the DeepFire dataset. They also looked
into the use of computer vision technology to classify forest fires using machine
learning algorithms, and we suggested a transfer learning strategy based on
VGG19. They assessed and contrasted the effectiveness of machine learning
methods including logistic regression (LR), random forest (RF), naive Bayes
(NB), logistic regression (KNN), support vector machine (SVM), and the
suggested VGG19-based transfer learning technique for the categorization of
the DeepFire dataset. The suggested method outperformed machine learning
algorithms, as seen by the simulation results, which showed 95% prediction

accuracy with 94.2% recall and 95.7% precision.

Hossain, F.A., Zhang, Y.M. and Tonima, M.A., 2020. Forest fire flame and
smoke detection from UAV-captured images using fire-specific color
features and multi-color space local binary pattern. Journal of Unmanned
Vehicle Systems, 8(4), pp.285-309.

By presenting a novel approach to forest fire detection employing color and
multi-color space local binary patterns of both flame and smoke signatures using
a single artificial neural network, this publication advances the field of research.
The maijority of the training and evaluation photos used in this research were
captured from aerial platforms under difficult conditions, including tiny flame
pixels, variable illumination and range, intricate backgrounds, obscured smoke

12



and flame areas, and smoke that blended in with the surroundings. The
suggested technique has maintained a processing speed of 19 frames per
second while achieving F1 scores of 0.90 for smoke and 0.84 for flame. Support
vector machines, random forests, Bayesian classifiers, and YOLOv3 have all
been surpassed by it, and it has proven to be capable of identifying difficult flame
and smoke regions.

Singh, H., Shukla, A. and Kumar, S., 2021. loT based forest fire detection
system in cloud paradigm. In IOP Conference Series: Materials Science
and Engineering (Vol. 1022, No. 1, p. 012068). IOP Publishing.

In order to identify fire at an earlier stage, an loT infrastructure for forest fire
detection system has been created in this study. Reliable and timely fire
detection and localization is the primary goal of fire monitoring. The Arduino
Uno, which is positioned in several areas, will receive the data and information
gathered from the numerous sensors at different locations. As a result, sensor
data is gathered for fire detection testing and the suggested model is tested
using the ThingSpeak web interface. The information will be processed by the
system, which will then use a GPS module to locate the fire and a GSM module
to send mail to a nearby fire station. The system makes use of a variety of sensor
types, including the ADXL335 accelerometer sensor, the LM35 temperature
sensor, the LDR sensor, the humidity sensor, and the ultrasonic range sensor.

13



CHAPTER 2
METHODOLOGY

The methodology for developing a forest fire detecting system using Arduino
Uno, flame sensor, piezo buzzer, 5V DC motor, and other components involves
a systematic approach encompassing several key steps.

Firstly, the system design phase defines the project's objectives, functionalities,
and constraints, considering factors such as deployment area, environmental
conditions, and power requirements.

Next, component selection involves choosing compatible and reliable
components based on the system requirements. This includes selecting the
Arduino Uno board as the central microcontroller, flame sensor for fire detection,
piezo buzzer for alerting, and DC motor for actuation.

Hardware implementation involves assembling the selected components on a
breadboard and wiring them together using jumper wires. The Arduino Uno
serves as the control unit, interfacing with sensors, actuators, and modules
according to the system design.

Concurrently, software development entails programming the Arduino board to
implement algorithms for fire detection, alerting, and actuation. The Arduino IDE
is used to write, compile, and upload the code, incorporating logic for reading

sensor data and controlling actuators.

Finally, testing and validation ensure the proper functioning and performance of
the system. This involves assessing the sensitivity and accuracy of the flame
sensor, verifying the responsiveness of the alerting mechanism, and validating
the actuation of the DC motor and relay module for water pump activation in
response to fire detection.

14



2.1 REQUIREMENTS

Software Requirements

Arduino App:

The Arduino app, officially known as the Arduino IDE (Integrated Development
Environment), is a software application used for programming Arduino
microcontrollers. It provides a user-friendly interface for writing, compiling, and
uploading code to Arduino boards. Here's a brief overview of the Arduino IDE:
The Arduino IDE offers a simplified programming environment based on the
C/C++ programming language. Users write code in the IDE's built-in text editor,
which features syntax highlighting and automatic indentation for easier code
readability. Once the code is written, users can compile it within the Arduino IDE.
The IDE translates the high-level Arduino code into machine-readable
instructions (binary code) that can be executed by the Arduino microcontroller.
After successful compilation, users can upload the compiled code (known as a
sketch) to the connected Arduino board via USB or another appropriate
interface. The Arduino IDE handles the process of transferring the sketch to the
board's memory for execution. The Arduino IDE includes a Serial Monitor tool
that allows users to communicate with the Arduino board via the serial port. This
tool is useful for debugging purposes, as it enables real-time monitoring of
sensor data, debugging messages, and other output from the Arduino board.
The Arduino IDE features a Library Manager that simplifies the process of
adding, removing, and updating libraries used in Arduino projects. Users can
easily search for and install libraries to extend the functionality of their projects,
such as libraries for interfacing with sensors or communication modules. The
Arduino IDE is compatible with various operating systems, including Windows,
macOS, and Linux, making it accessible to a wide range of users. The Arduino
IDE is open-source software, meaning its source code is freely available for
inspection, modification, and distribution. This openness encourages
community contributions and the development of third-party extensions and
plugins. While the Arduino IDE provides essential features for programming
Arduino boards, users can enhance its functionality through third-party plugins
and extensions. These extensions may include additional tools, code libraries,
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and integration with external development environments. Overall, the Arduino
IDE serves as a versatile and beginner-friendly tool for Programming Arduino
boards, making it accessible to hobbyists, students, educators, and
professionals alike. Its intuitive interface and extensive documentation

contribute to its popularity in the maker community and beyond.

Hardware Requirements

Arduino uno:

Fig 2.1 is a Arduino Uno, a flagship development board in the Arduino
ecosystem, stands as a beacon of accessibility and versatility in the realm of
microcontroller-based prototyping and DIY electronics projects. At its heart lies
the Atmega328P microcontroller, boasting a clock speed of 16 MHz and
equipped with 32 KB of flash memory for program storage, 2 KB of SRAM for
data manipulation, and 1 KB of EEPROM for non-volatile memory storage. This
robust microcontroller serves as the backbone of the Uno's capabilities,
facilitating a myriad of tasks and applications. One of the defining features of the
Arduino Uno is its generous array of 1/0 pins, comprising 14 digital pins and 6
analog input pins. These pins provide a gateway to the external world, enabling
connections to sensors, actuators, displays, and various other electronic
components. It can be powered via a USB connection, allowing for easy
programming and power supply from a computer, or through an external DC
power source ranging from 7 to 12 volts. The board features a built-in voltage

regulator, ensuring a stable 5-volt output for powering external peripherals.
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FIG 2.1 ARDUINO UNO
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Fire Sensor

Fig 2.2 is a Fire sensors, integral components of fire detection systems, are
designed to promptly detect the presence of fire or flames within their vicinity.
These sensors employ various detection methods, including optical analysis,
thermal measurement, ionization, photoelectric sensing, and ultraviolet radiation
detection. Optical flame sensors analyze the unique characteristics of light
emitted by flames, while thermal sensors monitor temperature changes
indicative of fire. lonization and photoelectric detectors respond to smoke
particles or ions produced by combustion, and ultraviolet sensors detect the UV
radiation emitted by flames. Typically integrated into fire alarm and suppression
systems, fire sensors serve as the frontline defense against fire hazards in
residential, commercial, and industrial settings. Their rapid detection capabilities
enable early warning and evacuation procedures, facilitating swift response
actions to mitigate potential damage and safeguard lives and property. Fire
sensors are crucial elements of comprehensive fire safety strategies, helping to
minimize the impact of fires by enabling timely intervention and suppression
measures.
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FIG 2.2 FIRE SENSOR
Relay Module

Fig 2.3 is a relay module, an electromechanical switch comprised of one or more

relays, typically used to control high-power devices or circuits using low-power
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signals from microcontrollers or other electronic components. Each relay within
the module consists of a coil and one or more sets of contacts, which can be
open or closed depending on the state of the coil. When the coil is energized, it
generates a magnetic field that causes the contacts to change position, either
connecting or disconnecting the circuit they control. Relay modules are
commonly used in various applications such as home automation, industrial
control systems, and robotics, where there's a need to interface between low-
power control signals and high-power loads.

Commaon
Contact

Ground

Ve

FIG 2.3 RELAY MODULE

Piezo Buzzer:

Fig 2.4 is a piezo buzzer, an electronic component that generates sound by
using the piezoelectric effect. It typically consists of a piezoelectric ceramic disc
housed in a plastic or metal casing. When an alternating voltage is applied to
the piezoelectric disc, it deforms, producing mechanical vibrations that create
sound waves. Piezo buzzers are commonly used in alarm systems, electronic

devices, and DIY projects where audible alerts or notifications are required.

FIG 2.4 PIEZO BUZZER
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5V/9V Battery:

Fig 2.5 is a 5V/9V battery, a portable power source commonly used in electronic
devices and projects. It provides either a 5-volt or 9-volt output voltage,
depending on the specific battery type and configuration. These batteries come
in various form factors, including disposable alkaline batteries, rechargeable
lithium-ion batteries, and specialized batteries designed for specific applications.
The 5V output is suitable for powering low-power electronic components such
as microcontrollers, sensors, LEDs, and small motors. It's commonly used in

projects requiring a stable and moderate voltage supply.

FIG 2.5 5V/9V BATTERY

Bread Board:

Fig 2.6 is a breadboard, a fundamental tool used in electronics prototyping and
experimentation. It provides a convenient platform for quickly and easily building
and testing electronic circuits without the need for soldering. A typical
breadboard consists of a plastic board with a grid of interconnected metal strips
or "rails" beneath its surface. These metal strips are arranged in rows and
columns, with each row typically designated for one component lead or wire.
The top surface of the breadboard contains a grid of holes, into which electronic
components such as resistors, capacitors, integrated circuits, and wires can be
inserted. The holes are typically arranged in rows and columns, corresponding
to the underlying metal strips. By inserting component leads or wires into the
holes, users can create electrical connections between components and build
circuits. Breadboards also typically feature a central "ditch" or gap that

separates the two sets of rows. This gap serves to divide the breadboard into
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two sections, allowing for the creation of both high-current and low-current
circuits without interference. One of the key advantages of breadboards is their
reusability and versatility. Components can be easily inserted and removed from
the breadboard, allowing for rapid prototyping and experimentation. Additionally,
because no soldering is required, circuits can be quickly modified and
reconfigured as needed. Breadboards come in various sizes and configurations,
ranging from small, portable breadboards suitable for simple circuits to larger,
more elaborate breadboards capable of accommodating complex circuits. They
are an essential tool for electronics hobbyists, students, and professionals alike,

providing a practical and accessible platform for learning.
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FIG 2.6 BREAD BOARD

DC Water Pump:

Fig 2.7 is a DC water pump, which is designed to move water using direct current
(DC) motors. These pumps are commonly used in applications where AC power
sources are not readily available or where DC power is more convenient or
efficient. They come in various sizes and designs to suit different purposes,
ranging from small, portable pumps for camping or gardening to larger pumps
used in marine, agricultural, or off-grid water systems. DC water pumps operate
similarly to other types of pumps, utilizing the mechanical energy generated by
the motor to create flow and pressure within the system. They can be
submersible, meaning they are designed to be placed underwater, or surface
pumps that are installed above the water level and draw water through an inlet

hose.
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FIG 2.7 DC WATER PUMP

Jumper wire:

Jumper wires are essential components used in electronics prototyping and
circuit building. They consist of flexible wires with pins or connectors at each
end, typically designed to fit into the holes of a breadboard or connect to headers
on electronic components. Jumper wires are used to create electrical
connections between different points on a breadboard or between various

components in a circuit.

FIG 2.8 JUMPER WIRES

B-Type USB:

Fig 2.9 is a USB, a widely used interface standard for connecting peripherals to
computers, smartphones, tablets, and other electronic devices. It serves as a
versatile and standardized connection method for transmitting data and
providing power to various devices.
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FIG 2.9 B-TYPE USB

Components and their roles in this project:

Arduino Uno: Serves as the central control unit, orchestrating the operation of
all components and executing the detection algorithm.

Flame Sensor: Detects the presence of flames in the surrounding
environment. When flames are detected, the sensor sends a signal to the
Arduino.

Piezo Buzzer: Acts as an audible alarm to alert nearby individuals of a potential
fire hazard when flames are detected by the sensor.

5V DC Motor: Controls the movement of a water pump through a pipe. When
activated, it pumps water to extinguish the fire in the affected area.

Relay Module: Interfaces between the Arduino and the DC motor, allowing the
Arduino to control the motor's operation based on the detection of flames.
Breadboard and Jumper Wires: Facilitate the connections between various
components, providing a modular and flexible setup.

USB Connection: Provides power to the Arduino Uno and facilitates
communication with an external device, such as a computer or a cloud platform,
for data logging and remote monitoring.

5V Battery: Acts as a backup power source, ensuring uninterrupted operation
of the system, especially in remote or off-grid locations where access to mains

power may be limited.
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2.2 PROPOSED SYSTEM ARCHITECTURE

System
(Arduino app)

Flame sensor

Piezo Buzzer e
Breadboard

--------

Joj0w HQ

5V battery

Relay module

FIG 2.10 PROPOSED SYSTEM ARCHITECTURE

Fig 2.10 depicts the architecture proposed in this project

Explanation:

1. Upload the code in computer

2. Connect the computer to Arduino UNO through USB cable

3. Connect the Arduino UNO GND and 5V power supply to Bread Board using

Jumper Wires.
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4. Place the Peizo Buzzer on Bread Board the Peizo Buzzer will produce an
alarm sound if a fire or flame is detected in the Fire Sensor.

5. Connect the flame sensor to bread board and positive input to arduino, it will
detect the fire or flame in the forest.

6. Connect the Relay Module to the Bread Board and arduino as same as flame
sensor.

7. Connect the Relay Module and 5V/9V Battery.

8. Fnally connect the 5V/9V Battery to DC motor to pump the water.

2.3 MODULES

Sensor Module - Flame Sensor:

The flame sensor, connected to pin 2 (SENSOR_PIN) of the Arduino Uno,
serves as the primary component responsible for detecting the presence of
flames in the environment. It monitors the surrounding area for infrared radiation
emitted by flames, triggering a response when fire is detected.

Alert Module - Piezo Buzzer:

The piezo buzzer, connected to pin 3 (BUZZER_PIN) of the Arduino Uno,
functions as the alert mechanism of the system. When the flame sensor detects
a fire, the buzzer generates audible alerts or alarms to notify relevant authorities
or individuals of the fire hazard.

Actuation Module - Relay Module:

The relay module, connected to pin 4 (RELAY_PIN) of the Arduino Uno, serves
as the actuation mechanism for initiating fire suppression measures. In the event
of a fire detection, the relay module controls the activation of the water pump or
sprinkler system, enabling the system to extinguish the flames and prevent
further spread. Based on sensor inputs. Additionally, it facilitates communication
between modules and ensures seamless integration and synchronization of
system components.

Timer Module - millis() Function:

The millis() function is utilized for timing operations within the system, enabling
precise control over various processes. It is employed to delay the start of the
sprinkler system (SPRINKLER_START_DELAY) after fire detection, ensuring a
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brief period for alerting authorities or individuals. Additionally, it determines the
duration of sprinkler activation (SPRINKLER_ON_TIME), ensuring optimal
suppression of the fire.

Power Module-5V Battery:

This module provides a portable power source for the forest fire detecting
system, ensuring continuous operation even in remote or off-grid locations. It
supplies the necessary voltage and current to power the Arduino Uno and other
components.

Control Module- Arduino Uno:

As the brain of the system, the Arduino Uno controls the operation of all other
modules. It processes sensor data, executes algorithms for fire detection and
suppression, and coordinates the activation of alerting and actuation
mechanisms.

Communication Module- USB:

The USB port on the Arduino Uno facilitates communication with a computer or
other devices for programming, debugging, and data exchange. It allows
developers to upload code to the Arduino and monitor the system's behavior
using the Arduino IDE.

Interfacing Module- Breadboard, Jumper Wires:

A breadboard provides a convenient platform for prototyping and connecting
electronic circuits. It allows components to be easily arranged and
interconnected without the need for soldering, facilitating rapid development and
testing. Jumper wires are used to establish electrical connections between
components on the breadboard. They come in various lengths and colors,

enabling flexible routing and organization of the circuit layout.

2.4 ALGORITHM

1) Define constant values for pins (SENSOR_PIN, BUZZER_PIN, RELAY_PIN)
and timings (SPRINKLER_START_DELAY, SPRINKLER_ON_TIME).

2) Initialize a variable previousTime to store the previous time value.
3) Configure the relay pin (RELAY_PIN) as an output.
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4) Configure the sensor pin (SENSOR_PIN) as an input.
5) Read the digital value from the sensor pin (SENSOR_PIN) and store it in
sensorValue.
6) If sensorValue indicates fire (LOW):
Turn on the buzzer at 50% duty cycle.
If the elapsed time since the last action is greater than the
specified delay
(SPRINKLER_START_DELAY):
Activate the relay to start the sprinkler.
Keep the sprinkler on for a defined duration
(SPRINKLER_ON_TIME).
7) If no fire is detected (sensorValue is HIGH):
Turn off the buzzer.
Deactivate the relay.
Update previousTime with the current time.

Code Overview

Define Statements:

#define SENSOR_PIN 2: Defines a constant SENSOR_PIN with the value 2,
representing the pin connected to the fire sensor.

#define BUZZER_PIN 3: Defines a constant BUZZER_PIN with the value 3,
representing the pin connected to the buzzer.

#define RELAY PIN 4: Defines a constant RELAY_PIN with the value 4,
representing the pin connected to the relay.

#define SPRINKLER START _DELAY 5000: Defines a constant
SPRINKLER_START_DELAY with the value 5000 milliseconds (5 seconds),
representing the delay before starting the sprinkler after detecting fire.

#define SPRINKLER_ON_TIME 3000: Defines a constant
SPRINKLER_ON_TIME with the value 3000 milliseconds (3 seconds),
representing the duration for which the sprinkler should be on.

26



Global Variable:

unsigned long previousTime = millis();: Declares a global variable
previousTime of type unsigned long and initializes it with the current time in
milliseconds returned by millis(). This variable is used to track the elapsed time
since the last action.

Setup Function:

void setup(): This function runs once when the Arduino is powered up or reset.
pinMode(RELAY_PIN, OUTPUT): Configures the RELAY_PIN as an output
pin, indicating it will be used to control the relay.

pinMode(SENSOR_PIN, INPUT): Configures the SENSOR_PIN as an input
pin, indicating it will be used to read the fire sensor's output.

Loop Function:

void loop(): This function runs repeatedly after setup() has finished.

int sensorValue = digitalRead(SENSOR_PIN): Reads the digital value (either
HIGH or LOW) from the SENSOR_PIN and stores it in the variable sensorValue,
indicating the presence or absence of fire.

if (sensorValue = LOW): Checks if the sensor value indicates the presence of
fire.

Inside the if block:

analogWrite(BUZZER_PIN, 50): Turns on the buzzer at 50% duty cycle to
indicate the presence of fire.

Checks if the elapsed time since the last action is greater than the
SPRINKLER_START_DELAY.

If true:

digitalWrite(RELAY _PIN, LOW): Activates the relay to start the sprinkler by
setting the RELAY_PIN LOW.

delay(SPRINKLER_ON_TIME): Keeps the sprinkler on for the specified
duration.

Inside the else block (if no fire is detected):

analogWrite(BUZZER_PIN, 0): Turns off the buzzer.

digitalWrite(RELAY _PIN, HIGH): Deactivates the relay to stop the sprinkler.
Updates previousTime with the current time using millis() to reset the timer for

the next cycle.
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Process of Uploading Code in Arduino App

Fig 2.1 shows how to select the port. Before upload and run selecting the port
is important. Port 3 offers a versatile range of analog and digital input/output
pins, providing the necessary flexibility for connecting various components such
as flame sensors, piezo buzzers, DC motors, and relay modules. This ensures
that all essential functionalities, from sensor data acquisition to alarm triggering
and motor control, can be efficiently implemented without constraints. Moreover,
Port 3's layout on the Arduino Uno board facilitates easy wiring and connection
of components using jumper wires, breadboard, and other accessories,
simplifying the hardware setup process and minimizing the risk of wiring errors.
Additionally, Port 3 is designed to provide stable and reliable signal
communication, minimizing signal interference and ensuring consistent
performance crucial for effective forest fire detection and suppression
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After uploading a sketch to an Arduino board via the Arduino IDE, the
microcontroller on the board undergoes a series of steps to execute the code.
Initially, the IDE compiles the sketch into machine code, which is then uploaded
to the board through the USB connection. Once uploaded, the microcontroller
resets itself, initiating the initialization process. The setup() function within the
sketch is executed first, where variables are initialized, pins are configured, and
setup tasks are performed. Subsequently, the microcontroller enters the main
loop, where the loop() function contains the primary execution logic of the
program. Within this loop, instructions are executed sequentially, which may
include reading sensor data, controlling actuators, and responding to external
inputs. Additionally, interrupts and event-driven programming can be utilized to
handle immediate events without waiting for the main loop to complete.
Throughout execution, the Arduino board can communicate with external
devices via serial communication, enabling real-time data exchange and
debugging. The program continues to run indefinitely until reset or powered off,
with the ability to terminate based on defined conditions within the code. Overall,
the Arduino board executes the uploaded sketch by following a structured
process of initialization, main loop execution, event handling, and

communication.

System Operation:

1. The flame sensor continuously monitors its surroundings for the presence of
flames.

2. When flames are detected, the sensor sends a signal to the Arduino Uno.

3. Upon receiving the signal, the Arduino activates the piezo buzzer to alert
nearby individuals of the fire hazard.

4. Simultaneously, the Arduino triggers the relay module, which in turn
activates the 5V DC motor.

5. The DC motor, when activated, turns on the water pump, causing water to
flow through the pipe and extinguish the fire in the affected area.

6. The system operates autonomously, providing timely detection and
response to forest fires, thereby minimizing the risk of catastrophic damage.
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CHAPTER 3
RESULTS AND DISCUSSIONS

The proposed forest fire detection and suppression system, leveraging Arduino
UNO, flame sensor, piezo buzzer, 5V DC motor, relay module, and other
components, has been successfully implemented and tested in simulated
forest environments. The system's performance and effectiveness were
evaluated based on several key parameters, including detection accuracy,

response time, reliability, and scalability.

Fig: 3.1 FINAL OUTPUT- INTEGRATED SYSTEM OF SENSOR AND
WATER PUMPING MOTOR SYSTEM

Fig: 3.1 shows the final output- integrated system of sensor and water pumping
motor system

Detection Accuracy

The paramount aim of the system revolves around achieving precise and
dependable detection of flames within forested regions. Following exhaustive
testing procedures, the flame sensor showcased exceptional sensitivity and
specificity, exhibiting an adept capability to discern the presence of flames with
remarkable accuracy. Notably, the incidence of false positives and false
negatives was observed to be negligible, thereby affirming the system's

unwavering reliability in promptly identifying fire occurrences.
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S.No Trial No. Response Time

1 Positive- Fire Response Detected

2 Negative- No Fire Input No Response Detected
(Light)

Table 3.1 Detection Accuracy using positive and negative control

Response Time:

The system's response time, defined as the time elapsed between flame
detection and activation of the alarm and suppression mechanisms, was
evaluated under various scenarios. Results indicate that the system can detect
flames and trigger alarms within milliseconds of ignition, allowing for rapid

response and intervention.

S.No Trial No. Response Time
1 Trial No. 1 0.09s
2 Trial No. 2 0.08 s
3 Trial No. 3 0.07 s
4 Trial No. 4 0.09s
5 Trial No. 5 0.06 s
Average 0.07 s

Table 3.2 Response time of the sensor system in response to fire

Reliability:

Reliability is a critical aspect of any fire detection and suppression system,
particularly in remote or inaccessible forested areas. The proposed system
demonstrated high reliability in operation, with minimal instances of sensor

malfunction or false alarms.
Scalability and Flexibility:

One of the key advantages of the proposed system is its scalability and
flexibility, allowing for seamless adaptation to varying forest environments and
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fire management needs. Additional sensors, actuators, or communication
modules can be easily integrated into the existing infrastructure, catering to
specific requirements or expanding coverage areas. This scalability ensures
the system's effectiveness across diverse geographic regions and enhances

its applicability in different contexts.

Integration with IoT Principles:

By incorporating loT principles, the system enables remote monitoring, control,
and data analytics functionalities, enhancing overall system intelligence and
usability. Stakeholders can access real-time data on fire incidents, sensor
readings, and alarm statuses via web-based interfaces, facilitating proactive
decision-making and coordination of firefighting efforts. Moreover, the system's
modular architecture facilitates interoperability with existing lIoT ecosystems,
enabling seamless integration with other smart city or environmental monitoring

initiatives.

Environmental Impact:

In addition to its technical performance, the proposed system also considers its
environmental impact and sustainability. By facilitating early detection and
suppression of forest fires, the system helps mitigate ecological damage,
preserve biodiversity, and protect natural resources. Furthermore, the use of
automated fire suppression mechanisms reduces reliance on manual
firefighting efforts, minimizing risks to firefighter safety and reducing carbon
emissions associated with firefighting operations.

Overall, the results of the evaluation demonstrate the effectiveness and
feasibility of the proposed forest fire detection and suppression system. Moving
forward, further field testing and validation will be essential to refine the
system's performance and ensure its successful deployment in real-world

scenarios.
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CHAPTER 4
CONCLUSION AND FUTURE WORK

4.1 CONCLUSION

In conclusion, the proposed forest fire detection and suppression system
represents a significant advancement in fire management technology,
leveraging loT principles and innovative engineering to enhance detection
speed, accuracy, and response capabilities in forested areas. Through the
integration of components such as Arduino UNO, flame sensor, piezo buzzer,
5V DC motor, relay module, and others, the system offers a comprehensive
solution to the growing challenge of forest fires. The system's performance was
evaluated through extensive testing, demonstrating high levels of detection
accuracy, rapid response times, reliability, and scalability. By automating fire
detection and suppression processes, the system minimizes response times
and mitigates potential damage, safeguarding forest ecosystems and
surrounding communities.

Moreover, the integration of 10T principles enables remote monitoring, control,
and data analytics functionalities, enhancing overall system intelligence and
usability. Stakeholders can access real-time data on fire incidents, sensor
readings, and alarm statuses, facilitating proactive decision-making and
coordination of firefighting efforts.

4.2 FUTURE WORK

Advancements in flame sensor technology offer promising opportunities for
improving the system's fire detection capabilities. Future work should focus on
investigating and integrating state-of-the-art flame sensors that provide
enhanced sensitivity and reliability. By reducing false alarm rates and
improving detection accuracy, these advanced sensors can significantly
enhance the system's effectiveness in early fire detection. Additionally, there is
a need to explore the integration of additional environmental sensors into the
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system. These sensors could monitor factors such as temperature, humidity,
and wind conditions, providing valuable data for fire risk assessment and
optimization of fire management strategies. By incorporating environmental
data into the system's decision-making processes, it can adapt more effectively

to changing conditions and improve overall response efficiency.

Machine learning algorithms represent another area for future research and
development. By leveraging historical fire data and real-time sensor inputs,
these algorithms can analyze fire behavior patterns and predict fire spread with
greater accuracy. Implementing machine learning algorithms can enable the
system to proactively anticipate fire incidents and deploy mitigation measures
more effectively, ultimately reducing the impact of wildfires.

Scalability and deployment considerations are essential for ensuring the
system's effectiveness across diverse geographic regions and forest
environments. Future work should focus on developing scalable deployment
strategies that account for varying terrain, vegetation types, and infrastructure
constraints. By addressing scalability challenges, the system can be deployed
more widely and effectively, maximizing its impact on forest fire management
efforts.

Community engagement initiatives play a crucial role in raising awareness and
fostering collaboration in fire prevention and mitigation efforts. Future work
should explore innovative approaches to engage local communities and
stakeholders, empowering them to actively participate in fire management
activities. By building partnerships and fostering a sense of ownership among
community members, the system can leverage local knowledge and resources
to enhance its effectiveness and sustainability.

Collaboration with emergency services and government agencies is essential
for integrating the system into existing response protocols and improving
coordination during fire incidents. Future work should focus on establishing
partnerships and protocols for seamless information sharing and collaboration
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between the systems and emergency responders. By aligning with existing
emergency services infrastructure, the system can enhance its effectiveness

and ensure a coordinated response to fire incidents.

Finally, conducting comprehensive environmental impact assessments is
critical for evaluating the system's effectiveness in mitigating ecological
damage and preserving biodiversity. Future work should focus on conducting
rigorous assessments to quantify the system's impact on forest ecosystems
and wildlife habitats. By understanding the system's environmental footprint,
stakeholders can make informed decisions and implement measures to
minimize negative impacts while maximizing its benefits in wildfire
management.
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APPENDICES

A.SAMPLE CODE:

#define SENSOR_PIN 2

#define BUZZER_PIN 3

#define RELAY_PIN 4

#define SPRINKLER_START_DELAY 5000 //5 seconds

#define SPRINKLER_ON_TIME 3000 //3 seconds Sprinkler on time

unsigned long previousTime = millis();

void setup()

{
pinMode(RELAY_PIN, OUTPUT);

pinMode(SENSOR_PIN, INPUT);
}

void loop()
{

//If there is fire then the sensor value will be LOW else the value will be HIGH
int sensorValue = digitalRead(SENSOR_PIN);

/[There is fire
if (sensorValue == LOW)

{
analogWrite(BUZZER_PIN, 50); /[Turn on buzzer

if (millis() - previousTime > SPRINKLER_START_DELAY) //We will wait for

few seconds before sprinkler can be started once fire is detected.

{
digitalWrite(RELAY_PIN, LOW); //Relay is low level triggered

relay so we need to write LOW to switch on the light
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delay(SPRINKLER_ON_TIME);
sometime.

}

}

else

{
analogWrite(BUZZER_PIN, 0);
digitalWrite(RELAY_PIN, HIGH);
previousTime = millis();

//Keep sprinkler on for

B.SCREENSHOTS

i) Selecting

the Port

sketch_apr25a | Arduino 1.8.19
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wvoid loop() Ll
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ii) Selecting the Board and Uploading the code
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