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Abstract: 'Drone' is an automated ariel vehicle. The previously automated Ariel vehicle was designed during 1890s in AUSTRIA where fighters
used to attach explosives to swells and use it in war. A portion of these Austrian Balloons were fruitful, however various them blew back and
besieged the Austrians' own lines, so the training didn't turn out to be broadly received. The drone must become more sophisticated, quick, and
able to judge the situation, if these are controlled and research is done on this aspect, they can be installed for use in any kind of industry for
surveillance, monitoring, and emergency response. Firefighters tend to have a little information about the geographical eccentricity ofthe spread,
size, and scope of the fire nor know about the potential victims who are to be rescued.
In order to overcome this issue, drones can be employed for providing better view and significant imaging. The proposed model includes compact
sensors, GPS imbibed with an in-built compass, a camera with night vision, fire extinguishing setup, raspberry pi as the microcontroller for
control and monitor of the encompassed sensors, ground display monitor for the controller. A drone is a highly efficient, small size, aerial
vehicle. It is controlled by a remote-control setup for semi-autonomous pursuit. It can easily take flight on any geographical terrain. Comparing this
model with the existing technology used by the fire department, in which the drones only serve the purpose of surveillance, it proves the more
distinguished use of this model.
Keywords— Drone, GPS, fire extinguishing, aerial vehicle, surveillance

1. INTRODUCTION

'‘Drone' is an automated ariel vehicle. The previously automated ariel vehicle was designed during 1890s in AUSTRIA
where fighters used to attach explosives to swells and use it in war. A portion of these Austrian Balloons were fruitful, however
various them blew back and besieged the Austrians' own lines, so the training didn't turn out to be broadly received.

After WINGED AIRCRAFTS turned out to be broadly famous, this changed the whole scene of monitored and automated
airplane. UAV innovation improved all through World War Il and into the Cold War too. Current robot fighting started vigorously in
1982, when Israel facilitated the utilization of war zone UAVs close by monitored airplane to clear out the Syrian armada with
exceptionally insignificant misfortunes. The Israeli Air Force utilized military robots to recon the foe's situation, to stick
correspondences, and to go about as imitations that would forestall the deficiency of pilot life.
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Figurel.l: The First UAV of 1890.

1.1.2 TYPES OF UAV:
There are various sorts of robot advances which turned out to be incredibly mainstream in last 5-7 years, some of them are

talked about beneath.

» Quad copter

» Hexa copter

» Single Rotor Drone

>  Little Drones

> Miniature Drones

> Non-Combat Drones
»  GPS Drones
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>  Photography Drones
> Hustling Drones

1.1.3 APPLICATIONS OF UNMANNED AERIAL VEHICLES

a. ARCHAEOLOGY
In Peru, archeologists utilized UAVs to accelerate review work and shield locales from vagrants, developers and
diggers. Little UAVs assisted specialists with delivering three- dimensional models of Peruvian destinations rather than the
standard level guides — and in days and weeks rather than months and years.

b. CIVIL

In numerous nations the administrations use drones for some, reasons like engineering configuration, swarm checking,
woodland fire location, ecological perceptions, land slide estimation, debacle the executives.

c. AEROSPACESECTOR

Drones are used in aerospace sector for repair, maintenance, operations etc. In 2002, a paper was published for using
drones to explore the land surveillance on mars.

114 ADVANCEMENTS IN DRONE TECHNOLOGY

a. SURVEILLANCE

A significant arrangement for specialists across the globe right currently is to forestall the spread of the infection. To
guarantee they are taking phenomenal measures to lessen individuals’ to-individuals contact. Most nations took measures
like the conclusion of insignificant public spots, boycott of mass get-togethers and guaranteeing a social separating to
restrict actual contact.

b. BROADCAST

Notwithstanding road observation, specialists are additionally utilizing robots to communicate messages and data about
lockdown measures, particularly an in rustic region that needs open correspondence channels for wellbeing data.

Robots outfitted with amplifiers are utilized to disclose declarations to keep individuals inside, avoid potential risk, make
social-separating and wear a veil if venturing outside from home. China and numerous European nations are utilizing
drones for broadcasting messages to public.
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C. DISINFECTING DRONE

These showering drones are loaded up with sanitizers and can make substantially more progress in less time and multiple
times quicker than customary strategies.

As per DJI, the world's biggest robot producer organization, a showering UAV can heft around 16 Liter of sanitizer and
cover 100,000 sg. meter region in 60 minutes.

J:I_-._A_ ad it
Example of Sanitizing Drone.

2. PROBLEM STATEMENT AND SOLUTION

2.1.1 PROBLEM STATEMENT
Firefighters nowadays have to deal with risky operations for putting down the fire and they

might also have a toll on being susceptible to injuries. People being stuck and scattered during the
outbreak makes it even more tedious to identify and rescue, due to the dense disbanded smoke in all
directions.

2.1.2 APPROACH TOWARDS THE SOLUTION
Our idea is to use a UAV to reduce and mitigate the fire by using a fire extinguisher. Fire extinguisher consists of a hand-

held cylindrical pressure vessel containing a mixture of chemical affluents that can be discharged to extinguish a fire. We use the
chemical mixture instead of water to reduce the weight and increase the removal of fire. The drone helps in extinguishing fire in
high rise buildings and areas where it is harder to reach. We use a flight controller to control the flight of the drone and a
microcontroller to control the fire extinguisher system. Although the use of high-end controllers is prevalent, the use raspberry pi
makes it universally agreeable and easily programmable in nature.

The drone is assembled as per the design. The proposed drone is semi-automated in nature and escalated with
a camera to know the position of the drone. In case, if the signal is lost between the operator and drone, GPS
helps us in knowing the position. As far as rescue operations are considered, we use high beam lights that
help in guiding the drone to fly at places where light is minimal and with night vision cameras to navigate
through dark areas.

3. HARDWARE DESIGN

3.1.1 COMPONENTS USED IN UAV

> FRAME
Frame is the most important part, it's like an armor for all the delicate parts inside the drone, it is like a skeleton for the drone.
While considering a drone frame the following are important.

e Frame size
e Frame weight
e Frame type
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. FRAME LAYOUT

A quadcopter built for racing must consider the aerodynamics more so than freestyle drones. Think how the contours
differ with sports cars and fighter jets to conventional vehicles and planes. Racing drones are no different in this regard.

o HFrame(freestyle)
o XFrame(racing)

e Stretch X Frame (racing frame with extra armlength)

. PROPELLERS

Drone Propellers are the key segment that keeps your multi rotor noticeable all around, they straightforwardly affect how your
machine flies, and over the lifetime of your multi rotor they are probably going to amount to be the greatest venture that you make
to continue to fly. They are likewise going to be the part that is harmed and supplanted the regularly. Setting aside some effort to
pick the correct propeller for your multi rotor, and how you need to fly, will permit you to get the best out of your machine

S

. BRUSHLESS DC MOTORS

There are 2 types of motors used in drones: brushed and brushless motors. They vary in the way they work. The brushless is way
more powerful for their weight than brushed motors, and they last way longer.

This difference in efficiency means that more of the total power used by the motor is being turned into rotational force and less
power is being lost a heat. Brushless motor lasts longer because there are no brushes to wear out, while the brushed motor wears
out quickly. That's one of the reasons brushed motors came out cheaper than brushes motors.

. FLIGHTCONTROLLER

A drone controller works by sending a radio signal from the remote control to the drone, which tells the drone what to do.
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° POWER DISTRIBUTION BOARD

PDB's come in the standard 20x20mm and 30.5x30.5mm sizes. However, the30.5x30.5 is more mainstream and the current
attracts the more modest quads are next to no and thus can for the most part escape by utilizing a FC coordinated PDB. The bigger
quads draw morethan100A at most extreme choke which implies that a ton of warmth is created. Consequently, to deal with these
high flows and warmth, top of the line PDB's utilize higher copper content in their sheets.

o RADIO TRANSMITTER AND RECIEVER

A radio control framework is comprised of two components, the transmitter you grasp and the collector you put inside your robot.
Drastically working on things here, your robot transmitter will peruse your stick inputs and send them through the air to your
recipient in close to constant. When the beneficiary has this data, it gives it to your robot's flight regulator which makes the robot
move appropriately. A radio will have four separate channels for every course on the sticks alongside some additional ones for

any assistant switches it might have.

o RANGE TECHNOLOGY
The restriction of reach is regularly where the beneficiary can presently don't unmistakably hear what the transmitter advising it
and ordinarily falls in the 1km territory in ordinary conditions. Envision attempting to converse with somebodyacross a field the
scope of your radio connection will be reliant upon a couple of variables:
e The yield force of your transmitter - Many runs just beneath the legitimate most extreme to be
consistent with worldwide guidelines.
e The affectability of the Receiver - A touchier recipient resembles having better hearing, the sign will
travel further anyway it might get more clamor in specific conditions
e The nature of your radio wires at the two closures — Antennas could be a whole article all alone yet essentially
receiving wire will convey and get a superior message. Regularly streamlining your receiving wire position
will have a tremendous effect to the presentation to the framework.
e Albeit ordinary radio frameworks utilize the 2.4 GHz band, expert long reach frameworks, for example, the
TBS Crossfire can run on much lower frequencies which can travel a lot further at a similar force.

. GPS Position Triangulation

3.2 FIRE EXTINGUISHER SYSTEM

A fire quencher is a functioning fire security gadget used to smother or control little flames, regularly in crisis
circumstances. It isn't expected for use on a wild fire, for example, one which has arrived at the roof, imperils the client (i.e., no
way-out course, smoke, blast danger, and so forth), or in any case requires the aptitude of a fire detachment. Ordinarily, a fire
douser comprises of a hand-held barrel shaped pressing factor vessel containing a specialist that can be released to quench a fire.
Fire dousers fabricated with non-tube-shaped pressing factor vessels likewise exist yet are more uncommon.
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There are two principal sorts of fire dousers: put away pressing factor and cartridge-worked. In put away pressing factor
units, the expellant is put away in a similar chamber as the firefighting specialist itself. Contingent upon the specialist utilized,
various fuels are utilized. With dry synthetic quenchers, nitrogen is normally utilized; water and froth dousers regularly use air. Put
away pressing factor fire dousers are the most well-known sort. Cartridge-worked dousers contain the expellant gas in a different
cartridge that is penetrated before release, presenting the charge to the quenching specialist. This sort isn't as normal, utilized
essentially in regions like modern offices, where they get higher- than-normal use. They enjoy the benefit of basic and brief re-
energize, permitting an administrator to release the quencher, re-energize it, and get back to the fire in a sensible measure of time.
Dissimilar to put away pressing factor types, these quenchers utilize packed carbon dioxide rather than nitrogen, despite the fact that
nitrogen cartridges are utilized on low temperature (- 60 evaluated) models. Cartridge worked quenchers are accessible in dry
compound and dry powder types in the U.S. furthermore, in water, wetting specialist, froth, dry synthetic (classes ABC and B.C.),
and dry powder (class D) types.

4. CIRCUIT DESCRIPTION OF DRONE

Ardupllot Mega 2.8 Board

Motor Brushless | |
1400 KV -
ESC (Electronic
. Propeller X s;:eege , Remote Control
ontroller, Receiver
- GPS
/'//
2.4 Ghz Antenna
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4.1 TECHNICAL SPECIFICATIONS

PARTS VOLTAGE
APM 2.8 12-16VDC
BLDC MOTORS 10V
ESC sV
LIPO BATTERY 12.6V
SERVO MOTOR SV
FPV CAMERA SV
LIDAR SENSOR SV
5. WORKING

The firefighting drone is maneuvered with the radio receiver allowing the operator to control the movement of the quad copter in
distinct and pristine directions. Its movement is directly proportional to the speed of the motors and way in which the propellers
move aiming to provide celebrational stability. The transmitter from the ground station (operator end) which is under the control of
the user sends signals to the receiver. The receiver in turn Trans ponds this information to the flight controller. The flight controller
controls the speed of the motors which causes movement. The operator of the firefighting drone will have visual feedback from the
quadcopter. The FPV Camera provided with thermal imaging helps in attaining night vision. Drone will have its vision even in the
darkest of the areas. The transmitter transmits the feed to the receiver which transmits it to a display device such as a screen or base
computer which will help the operator in navigation and decision making regarding the base location A Carbon dioxide
extinguisher, in the prevalent case a spray can is used to mitigate the fire. The pump in the extinguishing container is connected to a
power supply and a controller for the purpose of automation. The controller is interfaced with a receiver

6. ADVANTAGES AND ANALYSIS

Drones can lead to enormous amounts of benefits. They help in reduction of personnel by considerably significant
amounts. Drones are automated machines which produce zero error while inspection. They cannot lead to potential errors.

Increased safety during the safety and emergency purposes which pose variegated threats. They also help in post reporting
of the scene and giving out necessary evidences for the report.

They can see through smoke by the use of high-resolution thermal imaging cameras. Night vision can also be enabled in
areas where light is minimal. It can reach upto higher altitudes in a very low time and help in controlling the hostile issue. It can
predict the structural integrity of the building using the geo mapping and can provide a required plan of entry and exit to the fore
personnel. They can also help in guiding the personnel into the area and indicate a sign if there is a stipulated amount of danger. In
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many high rise buildings of 30 or more floor bases, if the fire breaks out in the inside of the building, there are fire repression
techniques, but , if the fire is on the outside of the building. The building usually has sandwich wooden blocks, concrete which
easily catch fire. This is where a drone can reach out and put off the fire. The drones can now be integrated with a lot of sensors for
various purposes, such as, sniffing sensors and radioactivity sensors, to potentially claim a leakage of oils, gases, nuclear radio
wastage, etc

% DISADVANTAGES:

X The extinguisher used is a spraying can, once it is completed, replacing it with a newone would be time taking.
X Sometimes the navigational authority we possess might get disabled for many reasons

X Flight time of the drone is completely dependent on the battery and payload. Once the drone is discharged, it’s quite
difficult to acquit the issue.

CONCLUSION

The drone must become more sophisticated, quick, and able to judge the situation, if these are controlled and research is done on this
aspect, they can be installed for use in any kind of industry for surveillance, monitoring, and emergency response. Firefighters tend
to have a little information about the geographical eccentricity ofthe spread, size, and scope of the fire nor know about the potential
victims who are to be rescued.

In order to overcome this issue, drones can be employed for providing better view and significant imaging. The proposed model
includes compact sensors, GPS imbibed with an in-built compass, a camera with night vision, fire extinguishing setup, raspberry pi
as the microcontroller for control and monitor of the encompassed sensors, ground display monitor for the controller. A drone is a
highly efficient, small size, aerial vehicle. It is controlled by a remote-control setup for semi-autonomous pursuit. It can easily take
flight on any geographical terrain.

Comparing this model with the existing technology used by the fire department, in which the drones only serve the purpose of
surveillance, it proves the more distinguished use of this model. One advantage is that the payloads can be controlled and can be
made high for more sophisticated and powerful drones. Multiple loads can be equipped based on the requirement of the situation.
With more development, this model can be further developed by equipping it with extensive sensors for various other causes which
will enable them to detect oil leaks and help the fire fighter by guiding them through those hazardous areas. Thus, by completely
automating the functioning of the drone. It can be further developed by integrating multiple drones by using flying Ad-Hoc
Networks thus network of Drones

, 1.e. a swarm of drones in-order to extinguish large scale structural fires as well as wildfires. This leads to an advantage of
completely put off the fire in very little amount of time. The inter linking through wireless signaling provides intelligent services
and a self-reliant system that will help in better coverage in terms of monitoring and extinguishing the fires. Another development
that can be made is by using a high-grade extinguishing fuel. Research must be done in developing new kinds of elements for faster
extinguishing of flames. Our main motive was to make it available for firefighters who are in extreme danger while fighting the
flames. As well as the existing drones usually cost a lot, this model was designed in such a way to break those cost barriers and
make it available for them.
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