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Abstract: According to NCRB, a total of 18051 fire accidents have been reported in 2019.These are mainly due to the
short circuiting of circuits and gas cylinders. Overall of the accidents are residential area based.

We can also infer that there has been a significant rise in the probability of fire accidents on the skyscrapers in the
recent years. With our current methodology we are not much equipped to extinguish fire in such elevated areas.
Unfortunately, in most of the accidents the tolls seem too high. Most of them have lost their belongings and in some cases
there has been loss of their faithful beings and even their close ones.

In order to tackle this circumstance, we have come up with a solution which even saves the life of the firefighters who
fight the fire at their lives at stake. In our project we have used the principles of aviation, radio frequency to bring up
with a drone well equipped with anti-fire measures such as fire sensor, laser targeting, autonomous inspections using
GPS etc. are some of the features which is used to detect the fire and to put it off .

Our project, with its sensor will detect the fire and produce an alarming sound and sends a signal to the aviator, with this
the first phase is completed, then without further ado, the drone will release a sphere of mono ammonium phosphate
combination which gets explode and the compound diffuses, thus preventing the casualties and the spread of fire.
Additionally, the project has an anti-collision system using ultrasonic and auto-return system which has the ability to
return to the aviator if the connection is lost using GPS. And the ultrasonic what we are using will guide the drone without
getting hit by any of the object on the time of return. This drone is equipped with 360kv motor which can provide
maximum thrust of 3kg and we have used four of them and the total thrust is about 12kg and it has stand by time of 25min
in air and if the battery is at critical condition the drone tends to return to the aviator. Furthermore, the drone is economical
as it built in a small budget.
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1. INTRODUCTION

A drone, in technological terms, is an unmanned aircraft. Drones are more formally known as unmanned aerial vehicles
(UAVs) or unmanned aircraft systems (UASes). Essentially, a drone is a flying robot that can be remotely controlled or
fly autonomously through software-controlled flight plans in their embedded systems, working in conjunction with on-
board sensors and GPS.

In the recent past, UAVs were most often associated with the military, where they were used initially for anti-aircraft
target practice, intelligence gathering and then, more controversially, as weapons platforms. Drones are now also used in
a wide range of civilian roles ranging from search and rescue, surveillance, traffic monitoring, weather monitoring and
firefighting, to personal and business drone-based photography, as well as videography, agriculture and even delivery
services. In our project we include it to extinguish fire and provide fastest means of extinguishing the fire.

We have included sensors and connect it to the 10T where we use to receive the information in our phone and the
drone has an ability lift the pay load of 5kg, hence it could carry the extinguish ball drop it to the core of the fire where
it could extinguish it within 3-5 sec this would save lot of lives and its fast when compared to other methods of
extinguishing.

The drone has a range of 900 meters where the controller can be safe from fire and control easily. It has a fly time about
7minutes where it could do its work properly.
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2. EXPERIMENTAL METHODS OR METHODOLOGY

Drones can be equipped with thermal cameras to see in the low light-dark conditions, detect irregularities on various
infrastructure ie. solar panels, inspect insulation on buildings, and even check for hot spots in burning buildings. For
public safety having a drone in the sky during an active large fire, search & rescue operation, or post-fire assessment is
the only way to get a full understanding of the current conditions and to ensure the safety of the fire team.

In order to tackle this circumstance, we have come up with a solution which even saves the life of the firefighters who
fight the fire at their lives at stake. In our project we include it to extinguish fire and provide fastest means of extinguishing
the fire. With better scene monitoring more accurate assessment of burning structures with a drone can be done to have
a better understanding of the status of the fire before firefighters are even ready to enter the blaze.

We have included sensors and connect it to the IOT where we use to receive the information in our phone and the drone
has an ability lift the pay load of 5kg, hence it could carry the extinguish ball drop it to the core of the fire where it could
extinguish it within 3-5 sec this would save lot of lives and its fast when compared to other methods of extinguishing.
This drone is equipped with 360kv motor which can provide maximum thrust of 3kg and we have used four of them and
the total thrust is about 12kg and it has stand by time of 25min in air and if the battery is at critical condition the drone
tends to return to the aviator. Payload drop systems can be easily attached to a drone to allow it to drop off various
equipment.

Drones give firefighters a bird’s-eye view of the terrain and even help them determine where a fire will move next,
so they can make swift decisions about where fire crews should go and which residents need to be evacuated.

Piloting an aircraft over a raging fire puts both pilots and crew at risk. Plane and helicopter crashes accounted for
24% of deaths attributed to firefighting between 2006 and 2016, according to the U.S. Forest Service.

Fig 1. Fire Extinguish by Drone

Drones that are equipped with infrared cameras can peer through smoke, while using sensors for wind direction and
other weather variables to better anticipate how wildfires will spread. Tiny drones can whip through canyons and other
confined spaces whereas helicopters often can’t fly low enough to capture the necessary high-resolution footage

However, managing a 24/7-drone fleet over our massively huge forestlands will be no small undertaking. Surveillance
drones will likely be a separate operation from the fire-suppression drones.

Extinguishing a fire under several layers of tree canopy will also be a challenge. Every kind of tree will likely require a
different navigation strategy, and some densely covered grounds may be entirely unreachable until it’s too late.
Operating future drone day and night through inclement conditions like wind, hail, and rain will require an enormous
effort. But so does a full-frontal attack on a fire by smokejumpers, bucket-bearing helicopters, and slow lumbering slurry
bombers that each dumped more than 2,000 gallons of red chemical fire retardant on a formerly pristine mountainside.
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3. RESULTS AND DISCUSSION

3.1 FIRE EXTINGUISHER BALL.:

Extinguishing ball is having dry chemical powder (DCP). Dry chemical is a dry chemical extinguishing agent used
on class A, class B, and class C fires. It uses a specially fluidized and siliconizedmono ammonium phosphate powder.
ABC dry chemical is usually a mix of mono ammonium phosphate and ammonium sulfate, the former being the active
one. The mix between the two agents is usually 40-60%, 60-40%, or 90-10% depending on local standards worldwide.
The USGS uses a similar mixture, called Phos Chek G75F.
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Fig.1. Fire Extinguisher Ball
3.2 MOTORS:
We have used 930kv motors with a pair of 3 where two is CW (counter clockwise) & CCW (counter clockwise), the
motor can give up a thrust of 5kg and it has ability to carry a payload of 3kg and the fly time of 8min.

Fig.2. Motors
3.3 FRAME:

The frame is made up of high quality nylon fibre where it has high resistivity of pressure and it could resist fire and
excess heat and it could sustain high pressure.

Fig.3. Frame
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3.4 ESC (ELECTRONIC SPEED CONTROLLER):
We are using 30A esc to control the motor where it is more than sufficient to control the motors.

-

Fig.4. Esc (Electronic Speed Controller)
3.5 BATTERY:

We use 3300mah 11.4V 25c batteries which give the backup time of 8 minutes.

-\

Fig.5. Motors

3.6 SERVO MOTOR:
It is used to control the extinguisher ball in the target location. It has a torque of 2kg.

-.\.

Fig.6. Servo Motor
3.7 EXTINGUISHER BALL:

A fire extinguisher is an active fire protection device used to extinguish or control small fires, often in emergency
situations. It is not intended for use on an out-of-control fire, such as one which has reached the ceiling, endangers the
user (i.e., no escape route, smoke, explosion hazard, etc.), or otherwise requires the expertise of a fire brigade. Typically,
a fire extinguisher consists of a handheld cylindrical pressure containing at agent that can be discharged to extinguish a
fire. Fire extinguishers manufactured with non-cylindrical pressure vessels also exist but are less common.

Fig.7. Extinguisher Ball
3.9 TRANSMITTER:
In electronics and telecommunication, a transmitter or radio transmitter is electronic device. which produces radio waves
with an antenna The transmitter itself generates a radio frequency alternating current, which is applied to the antenna.
When excited by this alternating current, the antenna radiates radio waves

Fig.9. Transmitter
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3.10 GPS SYSTEM:
The Global Positioning System (GPS), originally NAVSTAR GPS, is a satellite-based radio navigation system owned
by the U.S government and operated by the U.S space force. It is one of the global navigation (GNSS) that provides
geolocation and time information to a GPS receiver anywhere on or near the Earth where there is an unobstructed line of
sight to four or more GPS satellites. Obstacles such as mountains and buildings block the relatively weak GPS Signals.

The GPS concept is based on time and the known position of GPS specialized satellites. The satellites carry very
stable atomic clocks that are synchronized with one another and with the ground clocks. Any drift from time maintained
on the ground is corrected daily. In the same manner, the satellite locations are known with great precision. GPS receivers
have clocks as well, but they are less stable and less precise.

Each GPS satellite continuously transmits a radio signal containing the current time and data about its position.

Since the speed of radio waves is constant and independent of the satellite speed, the time delay between when the satellite
transmits a signal and the receiver receives it is proportional to the distance from the satellite to the receiver. A GPS
receiver monitors multiple satellites and solves equations to determine the precise position of the receiver and its deviation
from true time. At a minimum, four satellites must be in view of the receiver for it to compute four unknown quantities
(three position coordinates and clock deviation from satellite time).

Fig.10. Transmitter

CONCLUSION

I would like to conclude my report with my future development plan of including gun system and long range fire
detection system. If this system includes in our fire department it would definitely save lot of time and money. this method
is very much faster than any of the method. This will save 85% percentage of train accidents. In future we have planned
to include launching method in the drone to break through the windows of the buildings. And a laser targeting system to
100% accuracy for targeting an area to extinguish the fire. To advance the application of GPS in drone and include
thermal viewing camera on it.

REFERENCES

"DeltaQuad Pro #VIEW VTOL Fixed wing surveillance UAV". Vertical Technologies.

"Uncrewed Aircraft Systems (UAS)". Retrieved 15 May 2019.

"ICAO's circular 328 AN/190 : Unmanned Aircraft Systems"(PDF). ICAO. Retrieved 3 February 2016.

Tice, Brian P. (Spring 1991). "Unmanned Aerial Vehicles — The Force Multiplier of the 1990s". Airpower Journal. Archived from the original on

24 July 2009. Retrieved 6 June 2013. When used, UAVs should generally perform missions characterized by the three Ds: dull, dirty, and

dangerous.

5. Franke, Ulrike Esther (26 January 2015). "Civilian Drones: Fixing an Image Problem?". ISN Blog. International Relations and Security Network.
Retrieved 5 March 2015.

6. "Drones smuggling porn, drugs to inmates around the world". 17 April 2017.

7. Note; the term "drone" refers to the male bee that serves only to fertilize the queen bee, hence the use of the name in reference to the DH Queen
Bee aerial target.

8. "Unmanned Aircraft Systems Roadmap" (PDF). Archived from the original (PDF) on 2 October 2008.

9. "European ATM Master Plan 2015 | SESAR". www.sesarju.eu. Archived from the original on 6 February 2016. Retrieved 3 February 2016.

10. "State government gears up for autonomous RPAS mapping". 23 January 2017.

11. "unmanned aerial vehicle". TheFreeDictionary.com. Retrieved 8 January 2015.

el N

© VIREEICE This work is licensed under a Creative Commons Attribution 4.0 International License 5


https://ijireeice.com/
https://www.deltaquad.com/vtol-drones/view/
https://www.deltaquad.com/vtol-drones/view/
http://geog.sfsu.edu/UAS
http://www.icao.int/Meetings/UAS/Documents/Circular%20328_en.pdf
http://www.icao.int/Meetings/UAS/Documents/Circular%20328_en.pdf
https://web.archive.org/web/20090724015052/http:/www.airpower.maxwell.af.mil/airchronicles/apj/apj91/spr91/4spr91.htm
https://web.archive.org/web/20090724015052/http:/www.airpower.maxwell.af.mil/airchronicles/apj/apj91/spr91/4spr91.htm
https://web.archive.org/web/20090724015052/http:/www.airpower.maxwell.af.mil/airchronicles/apj/apj91/spr91/4spr91.htm
https://web.archive.org/web/20090724015052/http:/www.airpower.maxwell.af.mil/airchronicles/apj/apj91/spr91/4spr91.htm
http://www.airpower.maxwell.af.mil/airchronicles/apj/apj91/spr91/4spr91.htm
http://www.airpower.maxwell.af.mil/airchronicles/apj/apj91/spr91/4spr91.htm
http://www.airpower.maxwell.af.mil/airchronicles/apj/apj91/spr91/4spr91.htm
http://isnblog.ethz.ch/security/civilian-drones-fixing-an-image-problem
http://isnblog.ethz.ch/security/civilian-drones-fixing-an-image-problem
http://isnblog.ethz.ch/security/civilian-drones-fixing-an-image-problem
http://www.foxnews.com/us/2017/04/17/drones-smuggling-porn-drugs-to-inmates-around-world.html
http://www.foxnews.com/us/2017/04/17/drones-smuggling-porn-drugs-to-inmates-around-world.html
https://en.wikipedia.org/wiki/Drone_(bee)
https://en.wikipedia.org/wiki/Queen_bee
https://web.archive.org/web/20081002220516/http:/www.acq.osd.mil/usd/Roadmap%20Final2.pdf#search=%22Dod%20UAS%20Roadmap%202005%22
https://web.archive.org/web/20081002220516/http:/www.acq.osd.mil/usd/Roadmap%20Final2.pdf#search=%22Dod%20UAS%20Roadmap%202005%22
http://www.acq.osd.mil/usd/Roadmap%20Final2.pdf#search=%22Dod%20UAS%20Roadmap%202005%22
http://www.acq.osd.mil/usd/Roadmap%20Final2.pdf#search=%22Dod%20UAS%20Roadmap%202005%22
http://www.acq.osd.mil/usd/Roadmap%20Final2.pdf#search=%22Dod%20UAS%20Roadmap%202005%22
https://web.archive.org/web/20160206104147/http:/www.sesarju.eu/newsroom/brochures-publications/european-atm-master-plan-2015
https://web.archive.org/web/20160206104147/http:/www.sesarju.eu/newsroom/brochures-publications/european-atm-master-plan-2015
http://www.sesarju.eu/newsroom/brochures-publications/european-atm-master-plan-2015
http://www.sesarju.eu/newsroom/brochures-publications/european-atm-master-plan-2015
http://www.sesarju.eu/newsroom/brochures-publications/european-atm-master-plan-2015
http://www.sesarju.eu/newsroom/brochures-publications/european-atm-master-plan-2015
http://www.spatialsource.com.au/unmanned/state-government-gears-autonomous-rpas-mapping
http://www.spatialsource.com.au/unmanned/state-government-gears-autonomous-rpas-mapping
http://www.thefreedictionary.com/Unmanned+Aerial+Vehicle
http://www.thefreedictionary.com/Unmanned+Aerial+Vehicle

ISSN (0) 2321-2004, ISSN (P) 2321-5526

IJIREEICE

ﬂ International Journal of Innovative Research in
Electrical, Electronics, Instrumentation and Control Engineering

IJIRCECICE

12.
13.

14,

15.

Vol. 9, Issue 11, November 2021
DOI: 10.17148/1JIREEICE.2021.91101

"Canadian Aviation Regulations". Government of Canada - Justice Laws Website. 1 June 2019. Retrieved 16 January 2019.

"What is the difference between a drone and an RC plane or helicopter?". Drones Etc. Archived from the original on 17 November 2015. Retrieved
12 October 2015.

The Encyclopedia of the Arab-Israeli Conflict: A Political, Social, and Military History: A Political, Social, and Military History, ABC-CLIO, 12
May 2008, by Spencer C. Tucker, Priscilla Mary Roberts, pages 1054-55 ISBN

The Future of Drone Use: Opportunities and Threats from Ethical and Legal Perspectives, Asser Press — Springer, chapter by Alan McKenna, page
355

. Kaplan, Philip (2013). Naval Aviation in the Second World War. Pen and Sword. p. 19. ISBN 978-1-4738-2997-8.
. Hallion, Richard P. (2003). Taking Flight: Inventing the Aerial Age, from Antiquity through the First World War. Oxford University Press. p. 66.

ISBN 978-0-19-028959-1.

. Naval Aviation in the First World War: Its Impact and Influence, R. D. Layman, page 56
. Renner, Stephen L. (2016). Broken Wings: The Hungarian Air Force, 1918-45. Indiana University Press. p. 2. ISBN 978-0-253-02339-1.
. Murphy, Justin D. (2005). Military Aircraft, Origins to 1918: An lllustrated History of Their Impact. ABC-CLIO. pp. 9-10. ISBN 978-1-85109-

488-2.

. Haydon, F. Stansbury (2000). Military Ballooning During the Early Civil War. JHU Press. pp. 18-20. ISBN 978-0-8018-6442-1.

. "Mikesh, Robert C. "Japan's World War Il balloon bomb attacks on North America." (1973)" (PDF).

. Says, Robert Kanyike (21 May 2012). "History of U.S. Drones".

. Jump up to:* P ¢ Taylor, A. J. P. Jane's Book of Remotely Piloted Vehicles.

. Dempsey, Martin E. (9 April 2010). "Eyes of the Army—U.S. Army Roadmap for Unmanned Aircraft Systems 2010-2035" (PDF). U.S. Army.

Retrieved 6 March 2011.

. Wagner 1982, p. xi.

. Wagner 1982, p. xi, Xii.

. Wagner 1982, p. xii.

. Wagner 1982, p. 79.

. Wagner 1982, p. 78, 79.

. Dunstan, Simon (2013). Israeli Fortifications of the October War 1973. Osprey Publishing.

p. 16. ISBN 9781782004318. Retrieved 25 October 2015. The War of Attrition was also notable for the first use of UAVs, or unmanned aerial vehicles,

32.

carrying reconnaissance cameras in combat.
Saxena, V. K. (2013). The Amazing Growth and Journey of UAV's and Ballastic Missile Defence Capabilities: Where the Technology is Leading
to?. Vij Books India Pvt Ltd.

p. 6. ISBN 9789382573807. Retrieved 25 October 2015. During the Yom Kippur War the Israelis used Teledyne Ryan 124 R RPVs along with the

33.

home-grown Scout and Mastif UAVs for reconnaissance, surveillance and as decoys to draw fire from Arab SAMs. This resulted in Arab forces
expending costly and scarce missiles on inappropriate targets [...].
Blum, Howard (2003). The eve of destruction: the untold story of the Yom Kippur War.

HarperCollins. ISBN 9780060013998.

. Wagner 1982, p. 202.

. Wagner 1982, p. 200, 212.

. Jump up to:* ® Wagner 1982, p. 208.

. "A Brief History of UAVs". Howstuffworks.com. 22 July 2008. Retrieved 8 January 2015.

. M "Russia Buys A Bunch of Israeli UAVS". Strategypage.com. Retrieved 8 January 2015.

. Azoulai, Yuval (24 October 2011). "Unmanned combat vehicles shaping future warfare". Globes. Retrieved 8 January 2015.

. Levinson, Charles (13 January 2010). "Israeli Robots Remake Battlefield". The Wall Street Journal. p. A10. Retrieved 13 January2010.

. Gal-Or, Benjamin (1990). Vectored Propulsion, Supermaneuverability & Robot Aircraft. Springer Verlag. ISBN 978-3-540-97161-0.

. Z. Goraj; A. Frydrychewicz; R. Switkiewicz; B. Hernik; J. Gadomski; T. GoetzendorfGrabowski; M. Figat; St Suchodolski; W. Chajec. report

(PDF). Bulletin of the Polish Academy of Sciences, Technical

© VIREEICE This work is licensed under a Creative Commons Attribution 4.0 International License 6


https://ijireeice.com/
https://lois-laws.justice.gc.ca/eng/regulations/SOR-96-433/FullText.html#s-900.01
https://lois-laws.justice.gc.ca/eng/regulations/SOR-96-433/FullText.html#s-900.01
https://web.archive.org/web/20151117020459/https:/www.dronesetc.com/blogs/news/21481409-what-is-the-difference-between-a-drone-and-an-rc-plane-or-helicopter
https://web.archive.org/web/20151117020459/https:/www.dronesetc.com/blogs/news/21481409-what-is-the-difference-between-a-drone-and-an-rc-plane-or-helicopter
https://www.dronesetc.com/blogs/news/21481409-what-is-the-difference-between-a-drone-and-an-rc-plane-or-helicopter
https://www.dronesetc.com/blogs/news/21481409-what-is-the-difference-between-a-drone-and-an-rc-plane-or-helicopter
https://www.dronesetc.com/blogs/news/21481409-what-is-the-difference-between-a-drone-and-an-rc-plane-or-helicopter
https://books.google.com/books?id=YSSPAgAAQBAJ&pg=PT43
https://books.google.com/books?id=pDARBQAAQBAJ&pg=PT19
https://books.google.com/books?id=pDARBQAAQBAJ&pg=PT19
https://books.google.com/books?id=pDARBQAAQBAJ&pg=PT19
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4738-2997-8
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4738-2997-8
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4738-2997-8
https://archive.org/details/takingflightinve0000hall
https://archive.org/details/takingflightinve0000hall
https://archive.org/details/takingflightinve0000hall
https://archive.org/details/takingflightinve0000hall
https://archive.org/details/takingflightinve0000hall/page/66
https://archive.org/details/takingflightinve0000hall/page/66
https://archive.org/details/takingflightinve0000hall/page/66
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-19-028959-1
https://en.wikipedia.org/wiki/Special:BookSources/978-0-19-028959-1
https://en.wikipedia.org/wiki/Special:BookSources/978-0-19-028959-1
https://archive.org/details/navalaviationinf00laym
https://books.google.com/books?id=HDoJDgAAQBAJ&pg=PP1
https://books.google.com/books?id=HDoJDgAAQBAJ&pg=PP1
https://books.google.com/books?id=HDoJDgAAQBAJ&pg=PP1
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-253-02339-1
https://en.wikipedia.org/wiki/Special:BookSources/978-0-253-02339-1
https://en.wikipedia.org/wiki/Special:BookSources/978-0-253-02339-1
https://books.google.com/books?id=7pS1QpH8FRgC&pg=PA9
https://books.google.com/books?id=7pS1QpH8FRgC&pg=PA9
https://books.google.com/books?id=7pS1QpH8FRgC&pg=PA9
https://books.google.com/books?id=7pS1QpH8FRgC&pg=PA9
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-85109-488-2
https://en.wikipedia.org/wiki/Special:BookSources/978-1-85109-488-2
https://en.wikipedia.org/wiki/Special:BookSources/978-1-85109-488-2
https://en.wikipedia.org/wiki/Special:BookSources/978-1-85109-488-2
https://archive.org/details/militaryballooni00hayd
https://archive.org/details/militaryballooni00hayd
https://archive.org/details/militaryballooni00hayd
https://archive.org/details/militaryballooni00hayd/page/18
https://archive.org/details/militaryballooni00hayd/page/18
https://archive.org/details/militaryballooni00hayd/page/18
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-8018-6442-1
https://en.wikipedia.org/wiki/Special:BookSources/978-0-8018-6442-1
https://en.wikipedia.org/wiki/Special:BookSources/978-0-8018-6442-1
https://repository.si.edu/bitstream/handle/10088/18679/SAoF-0009-Lo_res.pdf
https://repository.si.edu/bitstream/handle/10088/18679/SAoF-0009-Lo_res.pdf
https://repository.si.edu/bitstream/handle/10088/18679/SAoF-0009-Lo_res.pdf
http://understandingempire.wordpress.com/2-0-a-brief-history-of-u-s-drones/
http://understandingempire.wordpress.com/2-0-a-brief-history-of-u-s-drones/
http://understandingempire.wordpress.com/2-0-a-brief-history-of-u-s-drones/
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#cite_ref-autogenerated1_24-0
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#cite_ref-autogenerated1_24-0
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#cite_ref-autogenerated1_24-1
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#cite_ref-autogenerated1_24-1
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#cite_ref-autogenerated1_24-2
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#cite_ref-autogenerated1_24-2
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#cite_ref-autogenerated1_24-2
http://www.rucker.army.mil/usaace/uas/US%20Army%20UAS%20RoadMap%202010%202035.pdf
http://www.rucker.army.mil/usaace/uas/US%20Army%20UAS%20RoadMap%202010%202035.pdf
http://www.rucker.army.mil/usaace/uas/US%20Army%20UAS%20RoadMap%202010%202035.pdf
http://www.rucker.army.mil/usaace/uas/US%20Army%20UAS%20RoadMap%202010%202035.pdf
http://www.rucker.army.mil/usaace/uas/US%20Army%20UAS%20RoadMap%202010%202035.pdf
https://en.wikipedia.org/wiki/U.S._Army
https://en.wikipedia.org/wiki/U.S._Army
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#CITEREFWagner1982
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#CITEREFWagner1982
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#CITEREFWagner1982
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#CITEREFWagner1982
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#CITEREFWagner1982
https://books.google.com/books?id=CPm8EocIfoQC&pg=PA16
https://books.google.com/books?id=CPm8EocIfoQC&pg=PA16
https://books.google.com/books?id=CPm8EocIfoQC&pg=PA16
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/9781782004318
https://en.wikipedia.org/wiki/Special:BookSources/9781782004318
https://en.wikipedia.org/wiki/Corps_of_Army_Air_Defence#Director_General
https://en.wikipedia.org/wiki/Corps_of_Army_Air_Defence#Director_General
https://books.google.com/books?id=hwWqCQAAQBAJ&pg=PA6
https://books.google.com/books?id=hwWqCQAAQBAJ&pg=PA6
https://books.google.com/books?id=hwWqCQAAQBAJ&pg=PA6
https://books.google.com/books?id=hwWqCQAAQBAJ&pg=PA6
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/9789382573807
https://en.wikipedia.org/wiki/Special:BookSources/9789382573807
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/9780060013998
https://en.wikipedia.org/wiki/Special:BookSources/9780060013998
https://en.wikipedia.org/wiki/Special:BookSources/9780060013998
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#CITEREFWagner1982
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#CITEREFWagner1982
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#cite_ref-FOOTNOTEWagner1982208_36-0
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#cite_ref-FOOTNOTEWagner1982208_36-0
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#cite_ref-FOOTNOTEWagner1982208_36-1
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#cite_ref-FOOTNOTEWagner1982208_36-1
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#CITEREFWagner1982
http://www.howstuffworks.com/reaper1.htm
http://www.howstuffworks.com/reaper1.htm
https://en.wikipedia.org/wiki/Unmanned_aerial_vehicle#cite_ref-38
http://www.strategypage.com/htmw/htairfo/articles/20090409.aspx
http://www.strategypage.com/htmw/htairfo/articles/20090409.aspx
http://www.globes.co.il/serveen/globes/docview.asp?did=1000691790
http://www.globes.co.il/serveen/globes/docview.asp?did=1000691790
http://www.globes.co.il/serveen/globes/docview.asp?did=1000691790
http://www.globes.co.il/serveen/globes/docview.asp?did=1000691790
https://en.wikipedia.org/wiki/Globes
https://en.wikipedia.org/wiki/Globes
https://www.wsj.com/articles/SB126325146524725387
https://www.wsj.com/articles/SB126325146524725387
https://www.wsj.com/articles/SB126325146524725387
https://en.wikipedia.org/wiki/The_Wall_Street_Journal
https://en.wikipedia.org/wiki/The_Wall_Street_Journal
https://en.wikipedia.org/wiki/The_Wall_Street_Journal
https://en.wikipedia.org/wiki/The_Wall_Street_Journal
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-3-540-97161-0
https://en.wikipedia.org/wiki/Special:BookSources/978-3-540-97161-0
https://en.wikipedia.org/wiki/Special:BookSources/978-3-540-97161-0
http://bulletin.pan.pl/(52-3)173.pdf
http://bulletin.pan.pl/(52-3)173.pdf
http://bulletin.pan.pl/(52-3)173.pdf
http://bulletin.pan.pl/(52-3)173.pdf

