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Arab International University

The Arab International University (AlU) is a private Syrian university established in
2005. Its academic plans and the documents issued by it are approved and certified
by the Ministry of Higher Education in the Syrian Arab Republic.

The university works to achieve the following goals:

Preparing a distinguished generation of university graduates who are able to
meet and advance the specific needs of society.

Contributing to theoretical and applied scientific research that serves the
purposes of national development. Work is being done to urge professors and
academic staff to scientific research and participate in conferences and
seminars that organize research.

Achieving partnership with prestigious Arab and foreign universities with the
aim of continuous development and modernization of academic work and
conducting joint scientific research.

Attracting distinguished academic and research competencies by providing
the appropriate environment for their work.

The Arab International University is one of the first Syrian universities that have
been established and inaugurated. It has been able to attract distinguished
educational, research and administrative competencies, to create an integrated
edifice from the academic, organizational and administrative aspects. It was able to
graduate cadres of distinguished innovators by providing an educational environment
based on unique qualitative and material ingredients, including:

Modern and advanced study plans based on the credit hour system.

Carefully selected educational cadres.

Modern scientific laboratories and a laboratory for electronic libraries.
Physical and moral incentives for students.

Application of interactive teaching methods.

Academic and educational guidance and counseling.

A wide range of scientific cooperation agreements with local, regional and
international universities of reputable reputation.

Multiple agreements and memoranda of understanding with many civil
society organizations.

A proper campus with all the facilities of science, sports and entertainment,
which we encourage you to visit and learn about their features.

Student activities and clubs of all kinds: athletic, cultural, scientific and social.

The Arab International University life years are a time to invest in a student's future.
The knowledge and experience that students acquire in the lecture hall and
laboratories will help them in developing themselves. They will provide them with
reasons for success in the chosen specialty. The student activities will help in



expanding students’ horizon. The activities of training, clubs and sports will enable
students to develop their talents, and may even help in discovering new talents.
Students could invest time, mind and spirit in our university in order to reap the
benefits of works and the time devoted in the coming years. We will be by our
students in every step of their way.
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Abstract

The dangers of fires are undeniable and often catastrophic, this is why firefighting is
important, it is about risking your life to save another. It is a deadly career, and only a

few people are usually willing to take the risk.

Firemen are in constant danger while risking their lives under dangerous
circumstances. Our goal is to help them by making robot cars that are able to seek
out a potential source of fire in the industrial environment and declare a fire threat

before it rages out of control.

The Fire-Fighting robot is capable of detecting flames and moving towards them, it
will know where to head thanks to the fixed ceiling camera which has a view from

above of the entire environment that the robot will be scouting.

The camera will send the coordinates of the robot by recognizing the colors on its

back and using a color detection algorithm to track it.

The camera will also find the coordinates of the fire and then send both coordinates

to the server which will then order the robot car to head towards the fire.

The PID Algorithm and Arduino code work together to control the movement of
the robot and make sure it is headed in the correct direction and reaches the fire

before it rages out of control.

In this report we will go over the phases of our project, hardware and algorithms

used, problems we ran into, and plans for the future in detail.
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Introduction

Fire is a classical element that has been an equalizer on Earth prior to the start of
written history. It has many positive attributes but it can be extremely dangerous
when outside of control. Structure, vehicle, aircraft ship fires and wildfires can wreak
havoc and cause serious injury and/or death. Thankfully, brave men and women have
dedicated their lives to protecting others from flames that can occur due to a myriad
of reasons anywhere, at any time. Unfortunately, firefighters are only human and can
succumb to injury or death as well.

With technology being as advanced as it is today, the idea of employing robots that
are capable of travelling into areas unsafe for people through an array of sensors,
visual camera, IR and more technology that transmits information for navigation to a
remote operator didn't seen too far-fetched anymore.

Inspired by the recent forest fires in Syria which had a catastrophic effect on the crops
and endangered both the lives and livelihoods of many farmers, we decided to try and
create something that would help with a quicker discovery of the fires before they
spread out of control.

In order to avoid the possibility of firemen arriving too late to the fire scene or not
being able to access a certain rocky area, we've proposed creating a bunch of helper
robots that will be able to get into those hard to access areas and recognize the fire
threat in record time, thus potentially saving lives including the firemen's.

In this project we will be developing a swarm of robot cars that will move
autonomously towards the fire and take appropriate actions.

Using things like color detecting algorithms to track the robot cars and a fixed ceiling
camera that has a view of the entire environment along with PID control algorithms
and Arduino to control the movement of the cars, we were able to achieve this goal.

We will be going into further detail about the technologies used and the steps taken in
this report.






Chapter 1: Project Description

1.1 Background

The project objective is to help lessen the risk of fires and stop them from possibly
spreading by sending a swarm of robots to scout the area and locate the fire before it

gets out of hand and then notify the competent authorities.

1.2 Problem Statement

Wildfires threaten lives directly, and wildfire smoke can affect us all. They spread air
pollution not only nearby, but thousands of miles away. We've noticed in the past
year forests in Syria have fallen victim to the spread of wildfires and this has affected
large areas of agricultural land. And there were many bumpy areas that the
firefighters could not reach easily.

1.3Project Objective

The objective of the project is to create a swarm of fire-fighting robot cars. The robot
helps to detect the exact direction of the fire source, it has the capability of sensing
accurately with increased flexibility, Low cost in the long run, it is reliable and can
easily access the bumpy areas that the firemen are usually unable to access, by using

live footage from a camera we can efficiently detect the location of the fire.

1.4Project Scope

The Fire-Fighting robot is capable of detecting flames and moving towards them. The
PID Algorithm and Arduino code work together to control the movement of
the robot with obstacle avoidance. It can detect the flame more effectively in the
buildings and fixed lighting conditions. The Fire-fighting robot cars can provide

firefighters with enhanced situation awareness and more safety.



1.5Project Features

This project uses color detection through a fixed camera instead of sensors to locate
both the fire and the robot coordinates.

The server, after receiving information from the camera, will be able to locate the
fire.

The server will send the coordinates to the robot cars.

The robots will have different colors on top of them for ease of detection.
The robots will move autonomously towards the fire.

The robots will avoid colliding with each other.

The robot will have two wheels at rear side and two wheels at front side.
The wheels have the ability to stabilize the robot.

The robots are able to rotate until 360 degrees.



Related work

Comparison

-Louay-Abo-Al-Dahab,
Kinana al Rimawi,
Mohammad
Arafat.(2017).

Multi agent robots.

-A swarm of self-driving
robots heading towards a
fixed target.

Using a QR code on top of
the robot in order to track
its movements by
scanning it and decoding
a number on top of it to
get the id of the carand a
PID algorithm to help
with the robots
movement, the cars will
autonomously head
towards the target upon
receiving the orders from
the server.

1-This project used QR
codes on top of the robot
cars to find its
coordinates and id.

We used color detection
and vectors in order to
find its coordinates and
id.

2-This project has the
robots head towards a fixed
target while ours has them
head towards a fire source.

-Kirubakaran, S &
Rithanyaa, S &
Thanavarsheni, S &
Vigneshkumar, E. (2021).
Arduino based firefighting
Robot.

-An Arduino UNO
development board
issued to control a
firefighting robotic
system.

Made up of HC-SR04
sensors. A gas sensor
(MQ2) for sensing
hazardous smoke, a
temperature sensor
(LM35)for more precise
temperature
measurement, and a fire
flame sensor (IR) for
detecting and sensing the
approaching fire are all
mounted on a
servo-motor for obstacle
detection and free path
navigation. In addition,
for extinguishing the
flames, it also makes use
of a water tank and a
spray gun mechanism.
With the aid of a 12V
pump, water is pumped
from the main water tank
to the water nozzle.

1- This project uses a gas
sensor for sensing
hazardous smoke and a
fire flame sensor.

We use no sensors and
rely on the PID algorithm.

2-This project has a water
pump to put out the fire.

Our robot merely heads
towards it as of now.
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Chapter 3: Hardware

The fixed camera:
Cameras are devices for recording visual images in the form of photographs, film, or
video signals.

This camera will be hung from above and able to see the environment which contains
both the fire and the robots, and take live footage and send it to the server.

The server:

In computing, a server is a piece of computer hardware or software (computer
program) that provides functionality for other programs or devices, it may serve data
to systems on a local area network (LAN) or a wide area network (WAN) over the
Internet.

In this case, the server will receive the live footage from the fixed camera and
preprocess the data using OpenCV-Python which is a huge open-source library for
the computer vision, machine learning, and image processing and now it plays a
major role in real-time operation which is very important in today's systems. By using
it, one can process images and videos to identify objects, faces, or even handwriting
of a human.

The server will calculate the coordinates and area of the fire and the coordinates of
the robots and send that information to the robot cars.

The cars:
Each robot is a self-driving (autonomous) robo-car, capable of sensing its
environment and moving safely with little or no human input.

The robots will receive information from the server allowing them to locate the fire
and move towards it while avoiding obstacles.

In order to assemble the new robot friends, \ —

# 7 ENGINEERS .com

controlling DC motors is needed . One of the
easiest and inexpensive way to control DC motors is
to interface L298N Motor Driver with Arduino. It
can control both speed and spinning direction of
two DC motors.

In order to have a complete control over DC motor,

one must control its speed and rotation direction.

This can be achieved by combining these two techniques. Figure 1
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An H-Bridge circuit contains four switches with the motor at the center forming an H-like
arrangement.

Closing two particular switches at the same time reverses the polarity of the voltage
applied to the motor. This causes change in spinning direction of the motor.

To the right is an image that shows an H-bridge circuit working:

Figure 3
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L298N Chip

> L298N Motor Driver IC:

At the heart of the module is the big, black chip with chunky heat sink
isan L298N.

The L298N is a dual-channel H-Bridge motor driver capable of driving a
pair of DC motors. That means it can individually drive up to two
motors making it ideal for building two-wheel robot platforms.

Figure 4

> Power Supply:
The L298N motor driver module is powered through

On-Board

3-pin 3.5mm-pitch screw terminals. It consists of pins 5V Regulator

5V EN
for motor power supply(Vs), ground and 5V logic Jumper

power supply(Vss).

Power Supply Pins Figure 5

> Voltage Drop of L298N:

The voltage drop of the L298N motor driver is about 2V. This is due to the internal
voltage drop in the switching transistors in the H-Bridge circuit.

So, if 12V are connected to the motor power supply terminal, the motors will receive
voltage around 10V. This means that a 12V DC motor will never spin at its maximum
speed.

To get maximum speed out of motor, the motor

power supply should be bit higher voltage(2V) : i =1
i1

than motor’s actual voltage requirement. N =

Considering the voltage drop of 2V, 5V motors are e
being used, 7V need to be provided at motor
power supply terminal.

Last Minute
ENGINEERS .com

Figure &

Motor B
Connections

Motor A
Connections




> Output Pins:
The L298N motor driver’s output channels for the motor A and B are broken out to
the edge of the module with two 3.5mm-pitch screw terminals.

Each channel on the module can deliver up to 2A to the DC motor. However, the
amount of current supplied to the motor depends on system’s power supply.

> Control Pins:

For each of the L298N’s channels, there are two types of control
pins which allow for  controlling speed and spinning direction
of the DC motors at the same time via Direction control pins &
Speed control pins.

>> Direction Control Pins:

Using the direction control pins, we can control whether the motor
spins forward or backward. These pins actually control the switches of
the H-Bridge circuit inside L298N IC.

The module has two direction control pins for each channel. The IN1
and IN2 pins control the spinning direction of the motor A while IN3 Figure 8 Direction Control
and IN4 control motor B. Pins

The spinning direction of a motor can be controlled by applying either a logic HIGH (5 Volts)
or logic LOW(Ground) to these inputs. The below chart illustrates how this is done.

Input1 Input2 Spinning Direction
Low(0) Low(0) Motor OFF
High(1) Low(0) Forward
Low(0) High(1) Backward
High(1) High(1) Motor OFF

>> Speed Control Pins:
The speed control pins viz. ENA and ENB are used to turn the
motors ON, OFF and control its speed.

Pulling these pins HIGH will make the motors spin, pulling it LOW
will make them stop. But, with Pulse Width Modulation (PWM),
we can actually control the speed of the motors.

12




The module usually comes with a jumper on these pins. When this jumper is in place,
the motor is enabled and spins at maximum speed. To control the speed of motors
programmatically, removing the jumpers and connect them to PWM-enabled pins on

Arduino is a must. )
Figure 9

> L298N Motor Driver Module Pinout:

Figure 10

ouUT1 &0UT2 Jf 5 g

ouT2

#17V  GHO sy 3
=Y =4y -
ooo . ...

ENA INT N2 (W3 INd ENB

- Last Minute
[L298N Module ENGINEERS.con
pin supplies power for the motor. It can be anywhere between 5 to 35V.

Remember, if the SV-EN jumper is in place, you need to supply 2 extra volts than
motor’s actual voltage requirement, in order to get maximum speed out of your motor.

is a common ground pin.
pin supplies power for the switching logic circuitry inside L298N IC. If the 5V-EN
jumper is in place, this pin acts as an output and can be used to power up your

Arduino. If the 5V-EN jumper is removed, you need to connect it to the 5V pin on
Arduino.

13



pins are used to control speed of Motor A. Pulling this pin HIGH(Keeping the
jumper in place) will make the Motor A spin, pulling it LOW will make the motor
stop. Removing the jumper and connecting this pin to PWM input will let us control
the speed of Motor A.

IS N pins are used to control spinning direction of Motor A. When one of them
is HIGH and other is LOW, the Motor A will spin. If both the inputs are either HIGH
or LOW the Motor A will stop.

INERSZ N pins are used to control spinning direction of Motor B. When one of them
is HIGH and other is LOW, the Motor B will spin. If both the inputs are either HIGH
or LOW the Motor B will stop.

pins are used to control speed of Motor B. Pulling this pin HIGH(Keeping the
jumper in place) will make the Motor B spin, pulling it LOW will make the motor
stop. Removing the jumper and connecting this pin to PWM input will let us control
the speed of Motor B.

OIOERE 2010 pins are connected to Motor A.

pins are connected to Motor B.

14



> Wiring L298N motor driver module with Arduino UNO:

LadaN
H-Bridge

E7B02-D60-1
+ 1000mAh 3.7V

+ E603450 7B20

Figure 11

>Voltage Regulator:

Voltage sources in a circuit may have fluctuations LM7805 PINOUT DIAGRAM
resulting in not providing fixed voltage outputs. A

voltage regulator IC maintains the output voltage m
at a constant value. LM7805 s Bl -
. input [ output
>7805 IC Rating o
ground

Input voltage range 7V- 35V

Current rating I__1A

Output voltage range Viyy-s.2v,Vivin-a.sv

Figure 12
>Pin Details of 7805 IC:
Pin Pin Function Description
No. P

15



In this pin of the IC positive
1 INPUT Input voltage (7V-35V) unregulated voltage is given in
regulation.

In this pin where the ground is given.
2 GROUND Ground (0V) This pin is neutral for equally the inpt
and output.

The output of the regulated 5V volt is
taken out at this pin of the IC
regulator.

Regulated output; 5V

3 OuTPUT (4.8V-5.2V)

-There is a significant difference between the input voltage & the output voltage of
the voltage regulator. This difference between the input and output voltage is
released as heat. The greater the difference between the input and output voltage,
more the heat generated.

If the regulator does not have a heat sink to dissipate this heat, it can get destroyed
and malfunction. Hence, it is advisable to limit the voltage to a maximum of 2-3 volts
above the output voltage.

> Scaling the output

The 7805’s scaled output provides the input voltage (Vin) to the bandgap reference
and the bandgap provides an error signal as the output. The 7805’s bandgap circuit
removes the feedback loop that exists inside a traditional bandgap reference. Instead,
the entire chip becomes the feedback loop.

16



> lithium-ion battery:

A lithium-ion (Li-ion) battery is an advanced battery technology that uses lithium ions as a
key component of its electrochemistry.

Compared to the other high-quality
rechargeable battery technologies,

>>Li-ion batteries have a number of
advantages:

They have one of the highest energy
densities of any battery technology today
(100-265 Wh/kg or 250-670 Wh/L).

In addition, Li-ion battery cells can deliver
up to 3.6 Volts, 3 times higher than
technologies such as Ni-Cd or Ni MH. This

means that they can deliver large amounts of current for high-power applications. Figure 13

Li-ion batteries are also comparatively low maintenance, and do not require
scheduled cycling to maintain their battery life.

Li-ion batteries have no memory effect, a detrimental process where repeated partial
discharge/charge cycles can cause a battery to ‘remember’ a lower capacity.

>NodeMCU:

The NodeMCU (Node MicroController Unit) is an open-source software and
hardware development environment built around an inexpensive System-on-a-Chip
(SoC) called the ESP8266.

It contains the crucial elements of a computer: CPU, RAM, networking (WiFi), and
even a modern operating system.

The Arduino hardware is a microcontroller board with a USB connector, LED lights,
and standard data pins. It also defines standard interfaces to interact with sensors or

17



other boards. But unlike NodeMCU, the Arduino board can have different types of
CPU chips (typically an ARM or Intel x86 chip) with memory chips, and a variety of
programming environments. There is an Arduino reference design for the ESP8266
chip as well. However, the flexibility of Arduino also means significant variations
across different vendors. For example, most Arduino boards do not have WiFi
capabilities, and some even have a serial data port instead of a USB port.

Pin Name Description
Category

Power Micro-USB, 3.3V, Micro-USB: NodeMCU can be powered through the USB port

GND, Vin
3.3V: Regulated 3.3V can be supplied to this pin to power the board
GND: Ground pins
Vin: External Power Supply
Control EN, RST The pin and the button resets the microcontroller
Pins
Analog Pin AO Used to measure analog voltage in the range of 0-3.3V

GPIO Pins GPIO1 to GPIO16 NodeMCU has 16 general purpose input-output pins on its board

SPI Pins SD1, CMD, SDO, NodeMCU has four pins available for SPI communication.

CLK

UART Pins TXDO, RXD0O, NodeMCU has two UART interfaces, UARTO (RXDO & TXDO) and UA
TXD2, RXD2 (RXD1 & TXD1). UART1 is used to upload the firmware/program.

I12C Pins NodeMCU has I12C functionality support but due to the internal function:

of these pins, you have to find which pin is 12C.

>NodeMCU Development Board Pinout Configuration:

>NodeMCU ESP8266 Specifications & Features:

e Microcontroller: Tensilica 32-bit RISC CPU Xtensa LX106

18



Operating Voltage: 3.3V
Input Voltage: 7-12V
Digital I/0 Pins (DIO): 16
Analog Input Pins (ADC): 1
UARTs: 1

SPIs: 1

12Cs: 1

Flash Memory: 4 MB
SRAM: 64 KB

Clock Speed: 80 MHz

USB-TTL based on CP2102 is included onboard, Enabling Plug n Play

PCB Antenna
Small Sized module to fit smartly inside your 10T projects.

>>The NodeMCU offers a variety of development environments, including

compatibility with the Arduino IDE.

TOUT o ADCO
Reserved
Resarved
SDD3 _ GPIO10
SDD2 GPIO9
MOSI SDD1 GPI08
CS SDCMD _ GPIO11
MISO SDDO0 GPIO7
SCLK SDCLK o GPIOB
GND

=]

=icil

Iﬂ =

FO@OROETROO0 G
GO RST DN 3V O CLX D0 CHD S01 02 503 JeX

GPI016
GPIO5
GPI104
GPIOD
GPIO2
3.3V
GND
GPIO14
GPID12
GPIO13
GPIO15
GPIO3
GPIO1
GND
3.3V

HSCLK
HMISO
HMOSI
HCS
RXD0
TXDO0

CTS0
RTSD

BB rower | controi li2c @ sPt @ sDcard Ay PWM
@cno B aoc @@ crio @ uarRT [ Reserved

The motors:

This Mini Electric Motor is a general purpose motor, work with batteries or solar cells

perfectly Great replacement for the rusty or
damaged DC gear motor on the machine. Used
for electronic fans, electronic machine, toys,
cars, robots, Arduino projects, etc with EMC, it
has strong anti-interference ability and causes
no interference to micro-controller

19
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Figure 15

The wires:

A jump wire (also known as jumper, jumper wire, jumper cable, DuPont wire or
cable) is an electrical wire, or group of them in a cable, with a connector or pin at
each end (or sometimes without them — simply "tinned"), which is normally used to
interconnect the components of a breadboard or other prototype or test circuit,
internally or with other equipment or components, without soldering.

Individual jump wires are fitted by inserting their "end

connectors" into the slots provided in a breadboard,
the header connector of a circuit board, or a piece of test
equipment.
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Chapter 4: System Analysis

4.1 Fire detection
Data Sets

Several data sets were merged together including pictures that either contain fires or
don't.

The neural network

The previous data sets were used to train a CNN to be able to detect whether there
is a fire or not in a given environment using Tensorflow and Keras both frameworks
provide high-level APIs for building and training models with ease.

Results

The first time the network was trained, the accuracy wasn't the best, It was about
50% and the problem of overfitting occurred.

The second time the network was trained, the overfitting was fixed by expanding the
data set and retraining which paid off in giving us an accuracy of 75%.

Eventually, after changing the variables in each layer of the network and continuously
training it, the accuracy
increased to 98%.

Figure 17
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4.2 Tracking the robot:
Next step is to track the robot through the fixed camera in order to gain it's
coordinates and orientation in real time and send them to the server.

To tackle this problem many different approaches were tried:

First solution: The first method that was tried was by using color detection and
shape recognition with the help of Python's OpenCV library. The idea was to place 2

circles of different sizes
on top of each car, using
color recognition we
would track the cars
that have unigq--=—=t

on top of thef Figure 18
ceiling cam, and the
size difference

would let us know which circle was at the front and which was at the back of the
robot.

As for the angles, using the vector from the smaller to the bigger circle and the
mid-points of each circle we were able to write an algorithm that would calculate
them by figuring out the distance between each circle and comparing them to find
which two circles belong on the same car.

Dist=\/x’\2+y’\2

Then by calculating two variables : verctorpfcarx (by subtracting the y coordinates of
all points form the x coordinates) and vectorofcary (by subtracting the x coordinates

of all points form the y coordinates), thus the angle of age

the car would be given by: arctan(

vectorofcarx/vectorofcary). tan 0 negative tan 0 positive
The issue we ran into has to do with the Quadrants of 180° o' 0°
a Trigonometric Circle, as our previous rule doesn't tan B positive tan B negative

work in every quadrant, we had to define a new
function (fix angle) that would work on translating to 270°
the first quadrant using the trigonometric laws.

Figure 19
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We ran into issues regarding the circle detection in real
time with the first solution, due to the poor quality of the
webcam and a delay in frame processing, in order to
confirm this a different shape would be tried.

Figure 20

Second solution:

Since the problem was supposedly with the shape detection, it was
decided that an easier shape to manage and find the vector from
was the following:

An amalgamation of a triangle and a rectangle, the idea was to
grab the contours and the vector would go from the midpoint of o
the rectangle to the head of the triangle for ease and speed of

detection.

This did not however work much better and the delay issue

remained, which lead to the conclusion that the camera would only take 30 frames

per second and the car would be moving in at least 60fps which caused damage to Figure 21

the photo.

After much consideration we reached the third and final solution.
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Third solution:

Color detection, it was decided that colors would be enough and shape
detection wouldn't be necessary, two different colors would be placed

on top of each car and upon detecting the color's contour we'd be able

to return 3 main things:

-The coordinates of the midpoint of the contour.

-Which car we're working with.

-Which side that particular color is on (front or back of car?)

This was the most efficient method by far and upon merging the color
detection code with the angle code explained in solution #1 the robot

was successfully tracked in real time.

Figure 22

The previous info would later be sent to the server.
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4.3 Controlling the robot:
This part will be done using an Arduino code and a PID algorithm.

The term PID stands for proportional
integral derivative and it is one kind of B
device used to control different process

. . uft) et
variables like pressure, flow, temperature, 4@ 4
+

and speed in industrial applications. In this &

controller, a control loop feedback device —rﬂ Rr'%-_q.
is used to regulate all the process '

Plant; |/
Process

v

variables.

Figure 23

To implement a PID controller in a code or an Arduino sketch, five parameters must
be known: proportional, integral and derivative constants, input value and set point
value, the integral part didn't need to be used in our case.

To determine the error the following equation was used:
Error = setpoint — input;

The derivative of the error is the rate of change of the error:
rateError = (error - lastError)/elapsedTime;

Finally, the computed output is:

output = Kp * error + Ki * cumError + Kd * rateError;

Here, the Kp, Ki and Kd are the predetermined constants.
Finally, the variables must be noted for the next iteration:

lastError = error;

previousTime = currentTime;
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4.4 Final results

-By merging the server, color detection and orientation codes together the final
result was an autonomous robot capable of heading towards a designated target (the
fire in our case) with the help of a fire detecting neural network.

The Arduino/PID code would be given to the robot car and once that's done the
robot would be disconnected from the pc and a hotspot would be established to
connect the car remotely to the server.

Once we run the code the camera would track the robot car from above using the
colors on top of it and the server would take in the acquired info such as the robot
coordinates and orientation and the needed orientation in order to head towards the
fire and send an order to the robot which will then direct itself and move forward
towards the fire.

The figure to the right shows a robot with 2 colors (yellow
and orange) on top of it successfully moving towards the
green circle which represents the fire target.

Figure 24
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4.5 block diagram:
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Figure 25

Conclusion and Future Vision

In conclusion, this project was inspired by Syria's recent forest fires, our robots were
designed to help lessen the risks of fire and make firefighter's jobs a little easier, by
being able to quickly recognize the fire threat before it spreads and autonomously
head towards it with the help of a fixed ceiling camera that would be able to track
them and send their location and the fire's location to a remote server and a
perfected PID algorithm to make sure it stays on the right track.

The project is nowhere near perfect yet and still needs a lot of work in order to be
ready to be implemented in the real world, however, we believe our idea has lots of
potential and could save lives if implemented correctly.

Our hope for the future is to implement this idea on drones instead of robot cars.

Our future vision would probably look like this:
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e Drones would be perfect for scouting the large forest area from above. They
would roam around the area from above scouting for any potential fires and
be able to stop them from spreading.

e The drones would have heat sensors to help with the fire detection alongside
the neural network, they would have high accuracy and fast processing.

e The drones would be equipped with special water dispensers in order to help
put out the fire.

e Finally, they would be able to send an alert along with the exact location of the
fires to the nearest fire station.
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