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Unit 1
Introduction. Defining a UAV Drone

UAY (noun) - abbreviation for unmanned aerial vehicle: an aircraft that

is operated from a distance, without a person being present on it:

UAVs of various types are integral parts of the United States airpower arsenal.
Synonym:

drone (AIRCRAFT)

Conventional

2 Flyinge Wing
b

SN A TheCoronaWire.com
https://www.thecoronawire.com/what-fixed-wing-drones-uavs-everything-need-know/
Figure 1. Different types of UAVs

Exercise 1. Study the Words and Word Combinations:

1. UAV - unmanned aerial vehicle

2. Reconnaissance functions - pa3zsepiBaTenpHas AeSTEINEHOCTD

3. Remotely or automatically controlled - ympapnsieMble AMCTaHIIMOHHO WIIH
AaBTOMATH4YCCKHU

4. Multirotor - MyasTUKONTED (BEPTOIET C HECKOIBKUMU HECYILIUMU BUHTAMH)

5. High precision in positioning - BrICOKast TOYHOCTH B OpHCHTAIHN

6. Environmentally friendly - He oka3piBaromuii HEraTUBHOTO BO3JCHCTBHUS HA
OKPYXKAIOIIYI0 Cpeay

7. Flight endurance - npo10JDKUTETBHOCTB TIOJIETA

8. Object detection - oOHapyxeHNE 00BEKTa

9. Traffic surveillance - HaOrOIEHIE 32 NBMKYIIUMHUCS CTISIMH

10. Military operations - BoeHHBIC omepanuu

11. Exploration - uccienoBanue

12. Sensing - u3mepenne

13. Data sharing - oOMeH TaHHBIMH, COBMECTHOE MCITOJIb30BaHUE JTAHHBIX

14. Monitoring - orepaTHBHBIN KOHTPOJIb

15. Global positioning system (GPS) - cuctema riio00aibHOT0 MO3UITHOHHPOBAHHSI
16. Inertial measurement units (IMU) - nHeprMansHbIi U3MEpUTETBHBII 010K
17. Configuration - BapuaHT KOMITOHOBKH W KOMIUIEKTAITUH

18. Payload — Harpyska
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Exercise 2. Read and translate the text below.

No authentic account exists that how the unmanned aerial vehicles (UAVs)
got the name drones. The UAVs-drones initially performed reconnaissance
functions which in the military jargons are known as “dull and dry* jobs. Male drone
bees also have the similar dull and dry life, and they are stingless. So that can be one
reason, the UAVs might have got the name “drones™. A Drone is defined as
“a land, sea, or air vehicle that is remotely or automatically controlled”. While an
Unmanned Aircraft is defined as “an aircraft or balloon that does not carry a human
operator and is capable of flight under remote control or autonomous programming”.

UAVs are being widely used and have gained significant attention in the last
decade. Most of the studies report multirotor due to their simplicity in control
mechanisms and high precision in positioning. Other types of UAVs are also
reported, but their numbers are comparably low.

Unmanned aerial vehicles (UAVs) have received momentous consideration in
different disciplines of military and civilian services due to their enhanced stability
and endurance in several operations. UAVs have been used in a variety of
applications over the last decade, including object detection and tracking, public
security, traffic surveillance, military operations, exploration of hidden or hazardous
areas, indoor or outdoor navigation, atmospheric sensing, post-disaster operations,
healthcare, data sharing, infrastructure management, emergency and crisis
management, freight transportation, wildfire monitoring and logistics.

UAVs provide more cost-efficient operations than equivalent manned systems
and perform cost-efficient critical mission without risking human life. UAVs can be
remotely piloted, whereby control commands are provided from a ground base
station (BS) through a remote control. The UAVs are also capable of performing the
control operations onboard through autopilot and different sensors, including global
positioning system (GPS) and inertial measurement units (IMU).

UAVs have emerged as promising solutions with quick and innovative designs
that ensure last-mile delivery while being environmentally friendly. UAVs can be
deployed easily and quickly, are scalable and flexible, have the self-organization
ability, are cost-efficient, and possess high maneuverability. UAVs vary widely in
configuration, size, range, weight, engine type and performance characteristics in
order to carry several payloads including communication gadgets, navigation
equipment, sensors, and cameras. There are different classifications of UAVs
according to various parameters such as configuration, engine type, weight, range
and size.
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Exercise 3. Give the Russian equivalents to the following Words and Word
Combinations:

UAYV, reconnaissance functions, air vehicle, remotely or automatically
controlled, a flight under remote control, control mechanisms and high precision in
positioning, flight endurance, a variety of applications, object detection and tracking,
traffic surveillance, exploration of hidden or hazardous areas, atmospheric sensing,
post-disaster operations, healthcare, data sharing, freight transportation, wildfire
monitoring and logistics, cost-efficient operations, performance characteristics, to
carry several payloads, communication gadgets, navigation equipment,
configuration, weight, range.

Exercise 4. Give the English equivalents to the following Words and Word
Combinations:

becnimiioTHBI  JeTaTeNbHBI  anmapar, JAMCTAaHLMOHHOE  YIpPAaBIICHHUE,
YEJIOBEK-OIIEPATOp, KOMIIOHOBKA, THUI JBUTATENsl, BEC, JAILHOCTh MOJIETA, pa3Mep,
rJI00ambHAas CUCTEMAa HABUTAIIMH M OTIPEIEIICHHU ST MECTOTIOJIOKEHUSI, HHEPITUATbHBIH
W3MEPUTENBHBI  OJOK, BBICOKAas TOYHOCTh, MOBBHIIICHHAS YCTOHYHUBOCTH,
MHOXECTBO  pa3HOOOpPa3HBIX  YCTpOHCTB,  oOecrmedeHue  OOIIECTBEHHOI
0e301acHOCTH, OOHAPYKEHHUE U OTCISKHBAHIE 00BEKTA, TPAHCTIOPTHPOBKA TPY30B,
yIIpaBlicHHE aBapUUHO-KPU3HCHBIMHU CHUTYallUsIMH, MEIHIUHCKOE OOCITy)KHUBAaHUE,
BOCHHBIE U TPaXTaHCKUE CITYXKObI, UCCIIEOBAHUE CKPBITHIX U OTIACHBIX PAiOHOB, HE
OKa3bIBAIOIINNA HEraTUBHOT'O BO3ACUCTBUS HA OKPYIKAIOILYIO CPEAy.

Exercise 5. Answer the following questions:

. What stands for the UAV?

. What is the UAV?

. Why are UAVs sometimes referred to as a drone?
. What is the UAV definition?

. What is the definition of a drone?

. What are the UAV applications?

. How are UAVs different from manned systems?

. What are the specific features of UAV operation?
. How can UAVs vary?

O 0N N AW =

Exercise 6. Make up all possible types of questions:

1. A Drone is defined as a land, sea, or air vehicle that is remotely or automatically
controlled.

2. Unmanned aerial vehicles (UAVs) have received momentous consideration in
different disciplines of military and civilian services.
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3. UAVs can be deployed easily and quickly.

4. UAVs vary widely in configuration, size, range, weight, engine type and
performance characteristics.

5. There are different classifications of UAVs according to various parameters such
as configuration, engine type, weight, range and size.



Unit 2

A Brief History of Drones
Part 1

Exercise 1. Study the Words and Word Combinations:

1. To evolve over time — pa3BUBaTLCS C TEUCHUEM BPEMEHHU

2. Aerial target — Bo3qymiHas nenb

3. Application - mpumenenue

4. To expand significantly — cymecTBeHHO pacmpuThb

5. Bug — xyk, Oykarnika

6. To pave the way — npoki1apIBaTh NyTh

7. Military and reconnaissance applications — BoeHHOe TpUMEHEHHE U B
pa3BenbIBATENIFHBIX HEIIX

8. To push the boundaries of drone capabilities — pacmupsaTs rpaHHIEI
BO3MOXKHOCTEH IPOHOB

9. To redefine — nepeonpenennTb, HAUTH HOBOE OPE/ICIICHNUE

10. Release — BbITTyCK, BEIXOJT B CBET

11. Recreational use — HCTIIOIE30BaHUE C LEIBIO AKTUBHOI'O OTABIXA

12. Consumer drone — ApoH HIMPOKOTO MOTPEOICHHUS

13. Array of applications — psiyt o6nacTeli npuMeHeHns

14. Accessibility and usefulness — noctymHocTs 1 TOTB3a

15. Growing demand — pacTyuuii cripoc

16. Broad range of applications — mupoxuii 1uana3zoH npuMeHeHUs

17. Future advancements — Oy y1ue TOCTHKSHHS

Exercise 2. Read and translate the text below.
The Birth of Unmanned Aerial Vehicles (UAVs)

When it comes to the history of drones, understanding their origin is essential.
Many people wonder when drones were invented and how they have evolved over
time. The concept of unmanned aerial vehicles (UAVs) dates back to the mid-1800s,
with the first recognized drone being the Aerial Target used by the British Royal
Navy in 1917. Since then, drones have come a long way, and their applications have
expanded significantly.

The first drone ever made was a pilotless, radio-controlled aircraft referred to
as the “Kettering Bug” invented by Charles Kettering in the United States during
World War I. This invention paved the way for UAV development in subsequent
years.
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Below is an overview of the evolution of drones:

Year | Drone Model Notable Feature
1917 | Aerial Target First recognized drone
1918 | Kettering Bug First radio-controlled aircraft

1935 | DH.82B Queen Bee | Inspired the term “drone”

1960 | MQM-57 Falconer | Aerial reconnaissance

1990 | Gnat 750 Advanced surveillance capabilities
2001 | RQ-1 Predator Armed for military use

2010 | Parrot AR.Drone First consumer drone

While military and reconnaissance applications dominated the early usage of
drones, it wasn’t until the late 20th century that modern UAVs evolved. In the 1990s,
the Gnat 750 autonomous UAV pushed the boundaries of drone capabilities, leading
to the more well-known RQ-1 Predator, which redefined military and strategic
operations in the 21st century.

So, when did drones become popular among the general public? The answer
lies in the early 2010s with the release of the Parrot AR.Drone, which was designed
for recreational use. This consumer drone quickly gained traction, and the drone
industry has since expanded to include an array of applications, such as:

e Aerial photography
* Racing and sports
» Wildlife conservation
* Agriculture and environmental monitoring
» Emergency response

The evolution of drones has been rapid, and their accessibility and usefulness
have only increased over time. With growing demand and a broad range of
applications, it’s evident that drones are here to stay, and the potential for future
advancements is limitless.

Exercise 3. Give the Russian equivalents to the following Words and Word
Combinations:

Origin, have evolved over time, the concept of UAVs, the first recognized
drone, used by the British Royal Navy, application, the first drone ever made,
pilotless aircraft, invented by, in subsequent years, overview of the evolution,
advanced surveillance capabilities, first consumer drone, reconnaissance
application, early usage of drones, boundary, drone capabilities, well-known,
recreational use, to gain traction, wildlife conservation, emergency response, to
increase accessibility, limitless potential, future advancements, a broad range of
applications.
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Exercise 4. Give the English equivalents to the following Words and Word
Combinations:

CylecTBEeHHbIH, MPOUCXOXKJICHUE, H300peTaTh, pa3BUBATHCS C TEYCHUEM
BPEMEHH, BECTH CBOE HA4yajo OT, NMEPBBII MPU3HAHHBIA IPOH, BO3YIIHAs IIETb,
MPOWTH JUIMHHBIA  ITyTh, 3HAYUTEIILHO PACIIMPUTh OOJIACTH  NPUMEHEHHUS,
OeCIIIOTHBIN CaMoJIeT, IPOJIOKUTE MyTh pa3sutuio BITJIA, Bo3aymmHas pasBenxka,
YCOBEPIIEHCTBOBAHHBIE BO3MOXKHOCTH MO CJI€XKEHHIO, MEPBBIA IPOH LIMPOKOro
OTpeOJICHN, IEPBOHAYAIBHOE HCIIONB30BAHNE JPOHOB, PACIIUPATH TPAHHUIIBI
BO3MOJKHOCTEH JPOHOB, XOPOIIO H3BECTHBIH, OBITH CIPOCKTUPOBAHHBIM IS
aKTHBHOTO OT/bIXA, COXpaHEeHue JUKOH TIPUPOABI, aBapuitHoe
pearupoBaHue, pacTyIid  CIIpoc, OBICTPOE pa3BUTHE, IIMPOKUH AWana3oH
IIPUMEHEHUS], TIOBBICUTH JOCTYITHOCTH U TI0JIb3Y, OYAyLIHE TOCTHKEHHS.

Exercise 5. Answer the following questions:

1. When did the concept of drones first emerge, and what was one of the early
examples of a drone used for military purposes?

2. What was the first drone like?

3. What role did the invention of the “Kettering bug” play?

4. What fields dominated in the usage of the early drones?

5. What are some of the diverse applications of drones today?

Exercise 6. Make up all possible types of questions:

1.The concept of drones can be traced back to the early 1900s when inventors and
engineers began experimenting with remote-controlled aircraft.

2. During World War I, the U.S. military developed the Kettering Bug, an early form
of a drone used for reconnaissance missions.

3. This consumer drone quickly gained traction.

4. The evolution of drones has been rapid.

5. The potential of drones for future advancements is limitless.
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Unit 3

A Brief History of Drones
Part 2

Exercise 1. Study the Words and Word Combinations:

. To train military personnel — o6yuaTs BoeHHOCTyKaIInX

. Aerial target — Bo31ymHas 1eins

. The earliest attempt — niepBast monsiTka

. To intend — HamepeBaTbCs

. Port installations — mopToBEIE COOpYKEHHSI

. Fast motor launch — OvpicTpBIii MOTOPHBIN KaTep

. Uncrewed aerial combat vehicle — ynapnsrii 6ecinnoTHuk

. To inspire — BIOXHOBIISATH

. Explosive payload — 6GoeBoii 3apsi

10. Bomber — 6omb6apanpoBIIHK

11. Armistice — nepemupue

12. Operational deployment — onepatnBHOE pa3BepThHIBAaHHE

13. Hostile territory — Bpaskeckast TEppHTOPHS

14. To shoot down a U-2 — cOuts camoseT-pa3BeAuuK

15. War of Attrition — BoitHa Ha UCTOIICHIE

16. Israeli intelligence — l3paninbckas pa3Benka

17. Reconnaissance cameras — pa3BeabIBaTeIbHBIN a3podoToanmapar
18. USAF — United States Airforce

19. Testament to human ingenuity — CcBHIETENBCTBO H300pETATEIHLHOCTH
YeJIoBeKa

20. To become more versatile — craHoBUTbCS 00JIee MHOTOTPaHHBIM
21. Multitude of applications — orpoMHOE KOTHYECTBO MPUMEHEHU

O 0 1O\ N A~ WIN—

Exercise 2. Read and translate the text below.

Significant development of drones started in the 1900s, and originally focused
on providing practice targets for training military personnel. The earliest attempt at
a powered UAV was A. M. Low's "Aerial Target" in 1916. Low confirmed that
Geoffrey de Havilland's monoplane was the one that flew under control on 21 March
1917 using his radio system. Following this successful demonstration in the spring
of 1917 Low was transferred to develop aircraft controlled fast motor launches
D.C.B.s (Defense Coastal Boats) with the Royal Navy in 1918 intended to attack
shipping and port installations and he also assisted Wing Commander Brock in
preparations for the Zeebrugge Raid. Other British unmanned developments
followed, leading to the fleet of over 400 de Havilland 82 Queen Bee aerial targets
that went into service in 1935.
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Nikola Tesla described a fleet of uncrewed aerial combat vehicles in 1915.
These developments also inspired the construction of the Kettering Bug by Charles
Kettering from Dayton, Ohio and the Hewitt-Sperry Automatic Airplane — initially
meant as an uncrewed plane that would carry an explosive payload to a
predetermined target. Development continued during World War I, when the
Dayton-Wright Airplane Company invented a pilotless aerial torpedo that would
explode at a preset time.

The film star and model-airplane enthusiast Reginald Denny developed the
first scaled remote piloted vehicle in 1935.

Soviet researchers experimented with controlling Tupolev TB-1 bombers
remotely in the late 1930s.

World War 1I

In 1940, Denny started the Radioplane Company, and more models emerged
during World War II — used both to train antiaircraft gunners and to fly attack-
missions. Nazi Germany produced and used various UAV aircraft during the war,
like the Argus As 292 and the V-1 flying bomb with a jet engine. Fascist Italy
developed a specialized drone version of the Savoia-Marchetti SM.79 flown by
remote control, although the Armistice with Italy was enacted prior to any
operational deployment.

Postwar period

After World War IT development continued in vehicles such as the American
JB-4 (using television/radio-command guidance), the Australian GAF Jindivik and
Teledyne Ryan Firebee I of 1951, while companies like Beechcraft offered their
Model 1001 for the U.S. Navy in 1955. Nevertheless, they were little more than
remote-controlled airplanes until the Vietnam War. In 1959, the U.S. Air Force,
concerned about losing pilots over hostile territory, began planning for the use of
uncrewed aircraft. Planning intensified after the Soviet Union shot down a U-2 in
1960. Within days, a highly classified UAV program started under the code name of
"Red Wagon". The August 1964 clash in the Tonkin Gulf between naval units of the
U.S. and the North Vietnamese Navy initiated America's highly classified UAVs
(Ryan Model 147, Ryan AQM-91 Firefly, Lockheed D-21) into their first combat
missions of the Vietnam War. When the Chinese government showed photographs
of downed U.S. UAVs via Wide World Photos, the official U.S. response was "no
comment".

During the War of Attrition (1967-1970) in the Middle East, Israeli
intelligence tested the first tactical UAVs installed with reconnaissance cameras,
which successfully returned photos from across the Suez Canal. This was the first
time that tactical UAVs that could be launched and landed on any short runway
(unlike the heavier jet-based UAVs) were developed and tested in battle.

In 1973, the U.S. military officially confirmed that they had been using UAVs
in Southeast Asia (Vietnam). Over 5,000 U.S. airmen had been killed and over 1,000
more were missing or captured. The USAF 100th Strategic Reconnaissance Wing
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flew about 3,435 UAV missions during the war at a cost of about 554 UAVs lost to
all causes. In the words of USAF General George S. Brown in 1972, "The only
reason we need (UAVs) is that we don't want to needlessly expend the man in the
cockpit." Later that year, General John C. Meyer, Commander in Chief, stated, "we
let the drone do the high-risk flying ... the loss rate is high, but we are willing to risk
more of them ...they save lives!"

During the 1980s, drone technology started to be used for civilian purposes,
and they were used more and more frequently in photography, filmmaking,
agriculture, search & rescue missions, and environmental monitoring.

Drones have come a long way from their rudimentary beginnings as simple,
remote-controlled aircraft. Their history is a testament to human ingenuity, always
striving for new ways to expand our capabilities and understanding of the world. As
they continue to evolve and become more versatile, we can anticipate that drones
will play an increasingly important role in a multitude of applications — benefiting
us in ways we can only begin to imagine.

Exercise 3. Give the Russian equivalents to the following Words and Word
Combinations:

Significant development of drones, focused on providing practice targets, a
powered UAYV, Defense Coastal Boats, Royal Navy, to assist Wing Commander, a
fleet of uncrewed aerial combat vehicles, carry an explosive payload, a
predetermined target, to develop the first scaled remote piloted vehicle, to emerge,
to train antiaircraft gunners, to fly attack-missions, remote control, over hostile
territory, naval units, combat mission, reconnaissance cameras, to be captured, loss
rate, for civilian purposes, environmental monitoring, rudimentary, testament to
human ingenuity, to expand our capabilities, to become more versatile, multitude of
applications.

Exercise 4. Give the English equivalents to the following Words and Word
Combinations:

OmepaTuBHOE pa3BEpPTHIBAHME, BpaXXECKash TEPPUTOpHUs, JeTaTh Ha OoeBoe
3ajaHue, o0y4yaTh 3CHUTYHMKOB, CBHIETEIHCTBO H300pETATEIILHOCTH 4YEJIOBEKa,
HaMepeBaThCs, BIOXHOBIATH, OOMOApAMPOBIIMK, O0Y4aTh BOCHHOCIYKAIIHX,
niepBasi TOIBITKA, HECTH OOeBOM 3apsa, HaONIOAEHWE 3a OKpYXKaloIieH cpenoi,
MPOIIGHT TOTepPh, pACIIMPUTH HAIIH BO3MOXKHOCTH, pPa3BeIbIBATECIBHBIA
a’podoToanmnapar, IMpocTeilnee  Hadauo, JUCTAaHIMOHHOE  YIpaBlICHUE,
CTaHOBHUTBHCSI 0oJiee MHOTOTPaHHBIM, HaJ| BPaXXECKOW TEpPPUTOpHEH, OBITh
3aXBa4EeHHBIM B IUICH, IOMOTaTh KOMaHANPY aBUaKpPbIIa, 3apaHee BHIOpaHHAS ETIb,
GoeBast 3aja4a, IIOPTOBBIE COOPY)KEHUS, yJapHbIA OCCIMIOTHHUK.
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Exercise 5. Answer the following questions:

1. Who developed the earliest attempt at a powered UAV in 1916, known as the
"Aerial Target"?

2. What was the purpose of A. M. Low's "Aerial Target" in 19167

3. How did Nikola Tesla describe a fleet of uncrewed aerial combat vehicles in
19157

4. What was the significance of Reginald Denny's development of the first scaled
remote piloted vehicle in 19357

5. Which country experimented with controlling Tupolev TB-1 bombers remotely
in the late 1930s?

6. What UAYV aircraft were produced and used by Nazi Germany during World
War I1?

7. How did the U.S. Air Force's concerns about losing pilots over hostile territory
lead to planning for the use of uncrewed aircraft in 1959?

8. What was the code name of the highly classified UAV program that started in
response to the Soviet Union shooting down a U-2 in 1960?

9. What was the significance of the clash in the Tonkin Gulf in August 1964 in
relation to UAVs?

10. How did Israeli intelligence test the first tactical UAVs during the War of
Attrition in the Middle East?

11. How did the use of UAVs in Southeast Asia (Vietnam) by the U.S. military
impact the outcome of the war?

12. What were some of the reasons cited by USAF General George S. Brown and
General John C. Meyer for using UAVs in combat missions?

13. What are some of the diverse applications of drones in modern times, as
mentioned in the text?

14. How has the evolution of drone technology reflected human innovation and our
quest for expanding capabilities?

Exercise 6. Make up all possible types of questions:

1. Nikola Tesla described a fleet of uncrewed aerial combat vehicles in 1915.
2. Drones are used to deliver food, medicine, and other small packages across
cities, which is known as aerial logistics.

3. Drones can be used to monitor various places such as fires or floods.

4. Over 5,000 U.S. airmen had been killed.

5. Drones have come a long way from their rudimentary beginnings as simple,
remote-controlled aircraft.
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Exercise 7. Translate these word combinations paying attention to the

adjectives:

Capable of flight, momentous consideration, hazardous areas, indoor or
outdoor navigation, atmospheric sensing, cost-efficient operations, equivalent
manned systems, global positioning system, inertial measurement units, cost-
efficient, high maneuverability, different classifications, a broad range of
applications, significant development, environmental monitoring, the earliest
attempt, successful demonstration, various forces, special training, vertical landing,
conventional wing, high speed, heavy payload, various forces, aerodynamic shape,

smooth surfaces, lateral movement, circular motions, horizontal flight.

Exercise 8. Complete the following table using suitable forms:

Noun Adjective Verb
install
special
sensor
demonstrate
evolution
assist
trained
recognize
performance
success
significant
innovate
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Unit 4

Classification of the UAYV types

Exercise 1. Study the Words and Word Combinations:

1. Specifications (Specs) - TeXHUYECKHE XapaKTSPUCTHKH

2. A fixed-wing UAV - OecnumorHblii jneratenbHblil anmapatr (BIUUIA) ¢
(hUKCHUPOBAHHBIM KPBLJIOM

. A single rotor UAV - BI1JIA BepTOIETHOTO THITA C OTHUM BUHTOM

. A fixed-wing hybrid - BITJIA-rubpun

. A multirotor - BI1JIA BepToneTHOTO THIIA C HECKOJIEKAMHU BUHTAMHU

. Aerial mapping - Tonorpaduyeckas a3pochéMKa

. Power line inspection - ocmotp JIDIT

. To hover - 3aBucars B Bo3ayxe

. Video surveillance - BuneokoHTpOIH

10. To utilize UAV - ucrions3oBats BITJIA

11. Inspection - ocmoTp

12. Rescue groups - criacateybHbIE KOMaH/Ibl

13. Vertical take-off and landing (VTOL) - BepTukanbHblii B3NET U mocaaka
14. Capability - pyHKIIMOHATEHAS BO3MOKHOCTH

15. Search and rescue (SAR) missions- moHCKOBO-CIIacaTeIbHBIC ONIEPAIIHU

O 03NN B~ W

Exercise 2. Read and translate the article below.

UAVs come in a variety of specs, equipment, sizes, ranges, and forms.
Different types of UAVs can be found in the literature:

1. Fixed-wing

2. Single rotor

3. Fixed-wing hybrid
4. Multirotor

Fixed-wing UAVs contain a main body, wings, propeller and motor. These
UAVs need special training to control, and they remain useless for aerial
surveillance.

A fixed-wing UAYV is depicted in Fig. 4a. These unmanned aerial vehicles are often
used for surveillance, dropping supplies, explosives. Such UAVs are not capable of
hovering or forward flight.

Figure 4b. depicts a hybrid fixed-wing UAV.

Figure 4c. depicts a single-rotor UAV. However, single-rotor UAVs are costly to
produce and need skill training.

Furthermore, multirotor UAVs are the most affordable and simple to build. These
unmanned aerial vehicles are often employed for image and video surveillance.
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Quadcopters are the most often utilized UAVs, as seen in Fig. 4d. Quadcopters have
gained popularity for their vertical landing, or quick maneuverability, low cost, and
compact size.

a fixed-wing, b fixed- wing hybrid, ¢ single rotor, and d multirotor UAVs
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9841964/

Exercise 3. Answer the following questions:

1. What are the basic types of UAVs?

2. What elements does a fixed-wing UAV consist of?

3. What requirements should be fulfilled to utilize a fixed-wing UAV?
4. For what purpose are fixed-wing UAVs used?

5. What are their disadvantages?

6. What are the single-rotor UAV features?

7. What drawbacks are typical for a single-rotor UAV?

8. What are the most applicable UAVs?

9. What is the purpose of a multirotor?

10. Why have multirotors become popular?

Exercise 4. Read and translate the articles below.
1. Fixed- wing UAVs

There are many types of fixed-wing UAVs such as unmanned gliders,
seaplanes, conventional wing, and flying wing drones among others. They have
gained popularity in military and defense applications. A fixed-wing UAV has high
speed and heavy payload. The fixed-wing drone can cover larger areas as well as the
longest range over any of the other categories. This category can spend up to 16 h
time in the sky because a fixed-wing UAV drone uses a gas engine rather than an
electric engine. These models use a wing to lift themselves in the sky. The fixed-
wing design is one of the most popular and used drone designs today
alongside rotary-wing UAVs.

But they are not suitable for stationary applications, because fixed-wing
UAVs can't do a close inspection. Another downside is the requirement for a
runway during landing or take-off.




Exercise 5. Fill in the table.

Advantages of a fixed-wing UAV Disadvantages of a fixed-wing UAV

Exercise 6. Study the Words and Word Combinations:

1. Control surfaces- moBepxHOCTH yIIpaBIICHUS

2. Forces of flight: lift, thrust, weight (gravity), drag- cumbI,
BO3JCICTByIONME Ha TMOJET: TOABEMHAs CcHia, TsIra, Bec (Bo3melcTBHE
rpaBUTAIUN), T0OOBOE COMPOTUBICHUE

. Shape and span of wings - popma u pa3max KpbuTa

. Powerplant - cunoBast ycTaHOBKa

. To glide - mmanmpoBath

. Airfoil - npoduie (a3posnHamMuyeckas IOBEPXHOCTD)

. Ailerons - 3:1epoHBI

. Elevator - pyJib BbICOTBI

. Rudder - pyns HampaBieHus

10. Pitch - Tanrax

11. Roll - xpen

12. Yaw — pbeicKaHbe

O 0 JON LW

How do fixed-wing drones/UAVs fly?

Fixed-wing drones/UAVs are unmanned aircraft that use the reaction of air
flowing against their lifting surfaces (wings, fuselage etc.) to generate lift which is
possible due to the aircraft’s airspeed, shape and span of its wings. Fixed-wing
drones/UAVs have the ability to generate lift through the use of their lifting surfaces,
and powerplant among other devices such as propellers for propulsion. Many fixed-
wing drones can also glide for certain lengths of time. Some are built to glide for
long periods of time using rising air to stay aloft (unmanned gliders).

The wing/airfoil is sized and shaped in a way that captures the flow of air as
the aircraft’s airspeed increases which thus produces lift.

The lift is gained using ailerons, elevators and a rudder which control the
UAV’s roll, pitch and yaw.



Major forces acting on a Drone.

When a drone moves in the air, various forces act on it. The resultant force
will affect its movement. There are four major forces acting on a drone:

Fi
C—=—> Motion
Lift
Fi
Drag . Thrust
-
Weight

Weight

« Due to the mass of the drone, the body mass force always acts in the direction of
gravity.

« The higher the weight of the drone is, the more power is required to lift and move
the drone.

« Weight of drone = mass of drone x acceleration due to gravity.

Lift

« To overcome the weight force, aircraft generate an opposing force, called lift.

« Lift is the upward force that keeps the UAV in the air.

« Lift depends on the shape, size, and angle of the UAV and its components, as well
as the speed and density of the air.

« To fly efficiently, a UAV needs to maximize lift and minimize drag.

« This force is generated by the motion of the aircraft through the air and is an
aerodynamic force. Lift is directed perpendicularly to the flight direction.

« The speed, size, and shape of the propeller blade impact the amount of the lift force.
« To create this force, all four propellers run at high speed to lift the drone.

Thrust

« The force acting on the drone in the direction of motion is called thrust.

« However, for drone dynamics, it is normal to the rotor plane.

« Thrust is the forward force that propels the drone through the air.

« In fixed-wing drones, thrust is typically generated by a propulsion system, such as
a motor-driven propeller or a jet engine.

« This force is essential to move the drone in the desired direction at equal speed.
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« To get desired motion, propellers have been given high speed.
Drag

« The force acting on the drone in the opposite direction of motion due to air
resistance is called drag.

« Drag slows the aircraft down.

« This may occur because of pressure difference and viscosity of air.

« Wind, blowing at high speeds, will make it difficult for the drone to hold its position
or maneuver as desired.

« To reduce the drag, the aerodynamic shape of the drone is selected, i.e., streamlined
designs and smooth surfaces, which help reduce drag.

Exercise 7. Describe the pictures.

Lift

1+
Drag « T * Thrust

¥

Gravity

https://www.scienceworld.ca/resource/four-forces-flight/

I
Elalin

Pich

https://www.researchgate.net/figure/Control-surfaces-and-angular-motions-of-a-typical-
fixed-wing-UAV

Exercise 8. Read and translate the text.
Three major aerodynamic motions.

The roll (¢ angle) represents the drone’s rotation on the X-axis. It identifies the
drone’s lateral movement in left directions (called negative roll) and right directions
(called positive roll).

The pitch (0 angle) represents the drone’s rotation on the Y-axis and describes
the drone’s lateral movement with the drone’s nose (front side) tilting downward to
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move forward (called the positive pitch) and the nose tilting upwards to move
backwards (called the negative pitch).

The yaw (y angle) represents the drone’s rotation on the Z-axis. It describes the
rotational motion that moves the drone in clockwise and counterclockwise
directions. It produces the drone’s circular motions. A positive yaw turns the drone
to the right and a negative yaw turns the drone to the left.

The throttle is the vertical movement that moves the drone up (called the
positive throttle) or down (called the negative throttle). It determines the drone’s
speed. The drone’s angled propellers spin and push air down to push the drone up to
fly.

Exercise 9. Describe the picture.

4——— Roll (Left) Roll (Right) ———»

“% \J

Pitch
(Backward)

» L

https://discuss.px4.io/t/how-to-fly-a-quadcopter/35099

Exercise 10. Answer the following questions:

1. What are the basic forces acting on the aircraft operation?

2. What are positive and negative forces acting on an aircraft in-flight?
3. What generates the lift force?

4. How to reduce the drag force?

5. What do you know about the flight controls of a fixed-wing UAV? Where are
they located?

6. What are the axes of rotation of the aircraft?

7. What are aerodynamic motions of a drone?

8. What does the roll represent?

9. What is the pitch?

10. What is the throttle?



22

2. Fixed-wing hybrid UA Vs

https://www.jouav.com/blog/drone-types.html

Fixed-wing UAVs and rotary-wing UAVs are two of the most popular drone
designs. They both have incredible benefits and fewer drawbacks compared to other
types of drones.

The hybrid fixed-wing/vertical takeoff and landing (VTOL) design uses
features found in both of these designs and attempts to blend them together in an
efficient and effective way that theoretically eliminates the drawbacks found in each
of the individual designs. This category represents drones that can operate in
both vertical flight for takeoff and landing and horizontal flight once in the air.
They are hybrids between fixed-wing UAVs and rotary-wing UAVs,
incorporating both fixed wings and propellers in their designs.

As the latest drone technology to be introduced, fixed-wing hybrid VTOL
drones refer to fixed-wing aircraft that have been modified to take off and land
vertically. They combine the long-range and flight time of fixed-wing UAVs with
the vertical takeoff capability of rotary-wing devices, eliminating the drawbacks of
fixed-wing UAVs that require large spaces for takeoff and landing. They are
designed for mapping, power line inspection, surveillance, agriculture, and rescue
operations.

Exercise 11. Translate from Russian into English using different rules of
grammar.

1. JIpoHBI ¢ HEMOJIBUKHBIM KPBIJIOM XapaKTEPU3YIOTCS OJTHUM KECTKHM KPBLUIOM U
HAIIOMHHAIOT CaMOJICT.

2.DTOT JApOH WMeeT OONBIIYI0 NaJbHOCTh TOJNeTa, (UKCHPOBAHHOE KPBLIO,
MIPEBOCXOIHOE KaYECTBO M MPOU3BOAUTEIHHOCTb.

3. D01 MOENH OTIHYAOTCA OOJBIION BBIHOCIMBOCTBIO, OOJIBIION INIOIIAIBIO
TIOKPBITHS 1 00JIee BHICOKMMH CKOPOCTSIMHU TTOJIETA.

4. Taxke OHH CHOCOOHBI JIETaTh Ha OONBINMX BBICOTAX, HECTU 0OJee THKEIYIO
TIOJIE3HYIO HATPY3KY
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5. B omimyme OT MyJIBTHKONTEPOB, JAPOHAM C HEMOABIDKHBIM KpPBUIOM HE
TpeOyeTcs MOCTOSTHHAS YHEPTHSI, YTOOBI OCTABAThCS B BO3YXE, UTO JIENIaeT uX Ooee
9Hepro3GHeKTHBHBIMU.

6. JIpOHBI C HEMOABIXHBIM KpPBUIOM MPEBOCXOIHO CIIPABISIOTCS C TaKUMH
3aja4aMu, Kak a’podoToCheMKa, CheMKa C IIOMOIIbIO JAPOHOB B LIEJSAX JIECHOTO
XO34HCTBA W OXpaHBI OKPYKAaIOMIel Cpelbl, IpOoBEpKa TPYOOIPOBOIOB W JIMHUMA
ANEKTpoTepead, CeTbCKOE X03HCTBO, CTPOUTEIIECTBO M OE30MaCHOCTb.

7. Bzier u nocajaka - MOXajdyd, camble CIIOKHbIE MOMEHTHI B HCIIOJIb30BaHUU
JPOHOB C HETIOIBMYKHBIM KPBLIOM.

8. B3ner u mocajka TpeOyrOT XOPOIIUX HABBIKOB M CII0KHOH MOJTOTOBKH MUJIOTA.
B 3aBucumocTn OT pa3mepa ApoHa JUIS 3alycKa MOXKET MOTpeO0BaThCsl B3JIETHO-
TOCaJ0vHas MMOJI0ca, KaKas-TO KaTamyiIbTa M 3aITyCK BPYUIHYIO.

9. JIpOHBI ¢ HETOABUKHBIM KPBUIOM HE MOTYT 3aBHCATh HA MECTE, YTO CHUYKACT UX
YHHUBEPCaIbHOCTB.

10. BIUTA ¢ HemoABMXHBIM KPBUIOM HMEIOT YIyYIICHHbIE a’pOJMHAMUYECKUE
XapaKTePUCTUKH, YeM JIPOHBI C HECKOJIEKAMH POTOPAMH, ITOPTOMY BBIICPKUBAIOT
CWJIbHBIH BeTep.

11. JIpoHBI C HEMOJBIKHBIM KPBUIOM aKTyalbHBI JUIA 3a7ad, TPeOYIONINX OXBaTa
OTPOMHBIX  TEPPHUTOPHH, TaKMX KaK HMHCICKIMA TPYOONPOBOAOB  HIJIH
CEIIbCKOX03SHCTBEHHBIE NCCIICIOBAHUSL.

12. TIporpammHOe OOecrieuyeHHE MJisi MOJCTOB COBMECTUMO C OIEPAllMOHHBIMH
cuctemamu Windows, i10S, Android u Mac u pa3paboTaHo JJIs1 JIESTKOTO ITOHUMAaHHSI
u ruOKoCcTH, oOecrieunBast IIaBHYI0 HHTETPALUIO B paboTy.
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3. Single-rotor UAVs

https://www.researchgate.net/figure/Single-rotor-helicopter-style-drone-used-for-surveillance-

37 figd 368535797

Powerful and durable, single-rotor drones look similar in construction and
design to actual helicopters, with only one rotor to provide power, plus a tail to
control direction and stability. Combining the advantages of tiny multi-rotor drones
and single-rotor drones, they are better suited to carry larger payloads and fly more
efficiently than multi-rotors. Single-rotor devices typically use gas engines rather
than batteries, which greatly increases their flight time.

However, these drones tend to be larger and more complex than other types of
UAVs. This means they are more expensive and more difficult to operate, and their
larger blades can make them more dangerous.

Single-rotor unmanned aerial vehicles (UAVs), often called unicopters,
are drones with one large main spinning rotor along with an anti-torque device
(often a tail rotor) that produces lift and aids in controlling the UAYV in flight.

Single-rotor drones are unmanned helicopters that have been around for a very
long time. These types of unmanned aerial vehicles (UAVs) rival the fixed-wing
UAYV configuration. Single-rotor drones/unmanned aerial vehicles (UAVs) are
types of rotary-wing UAVs that have a single main rotor and an anti-torque
device.

Exercise 12. Make up all possible types of questions:

1.Powerful and durable, single-rotor drones look similar in construction and design
to actual helicopters.

2.Their larger blades can make them more dangerous.

3.Single-rotor drones are better suited to carry larger payloads.

4.This category represents drones that can operate in both vertical flight for
takeoff and landing and horizontal flight once in the air.

5. This may occur because of pressure difference and viscosity of air.
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4. Multirotor UAVs

https://www.jouav.com/blog/drone-types.html

Rotary-wing unmanned aerial vehicles (UAVs) are some of the most popular
types of drones alongside fixed-wing UAVs. They are also commonly referred to as
rotary-blade UAVs and unmanned helicopters.

These types of UAVs enable unmanned systems to accomplish otherwise
impossible tasks because of their unique capabilities. Multi-rotor UAVs typically do
not have these complex systems instead varying the speed that each rotor rotates in
a controlled manner that can change the direction of the UAV in flight. Depending
on the number of rotors the multi-rotor drone has, they may also configure the
direction the rotor rotates differently.

Some props may rotate clockwise, and the opposing props may rotate anti-
clockwise to cancel torque generated by each rotor which is why both twin-rotor and
multi-rotor UAVs don’t need a tail rotor. They also incorporate other devices such
as propellers that are powered by electric motors.

Rotatory-wing UAVs are known as quadcopters, hexacopter, tricopter, and
helicopter are the kinds of rotatory wing UAV. A rotatory wing UAV drone is
designed for monitoring the ground situation from the air, for instance, detecting and
tracking border state, surveillance of military equipment, and so on. It has been
specially created for remote surveillance. Rotatory-wing UAV drones have limited
speed and payload rather to fixed-wing. They can stay in a stationary position in the
sky. This UAV can do a close inspection.

Offering great versatility, they allow the installation of all types of cameras to
perform different tasks. They are drones that can hover easily and take off vertically,
adding more flexibility as well.

However, the biggest drawback of multi-rotor drones is usually related to the
flight autonomy they offer. Adding more rotors makes the drone more difficult to
control. All those moving parts also consume extra energy, draining the battery
faster. Most multi-rotor drones have a flight time of less than an hour. If we want to
perform certain tasks that take a long time, we have to have several batteries to
replace them. This also means extra costs.
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Exercise 13. Give the Russian equivalents to the following Words and Word
Combinations:

Powerful and durable, construction and design, a tail to control direction and
stability, payload, flight time, difficult to operate, blades, one large main spinning
rotor, an anti-torque device, the fixed-wing UAV configuration, a single main
rotor, an anti-torque device, to accomplish otherwise impossible tasks, unique
capabilities, complex systems, to incorporate other devices, to rotate anti-clockwise,
to rotate clockwise, twin-rotor, a tail rotor, powered by electric motors, quadcopters,
hexacopter, tricopter, A rotatory wing UAV drone is designed for monitoring the
ground situation from the air, remote surveillance, stay in a stationary position.

Exercise 14. Give the English equivalents to the following Words and Word
Combinations:

Pa3paboTka © MPOCKTUPOBAHUE, BHHTHI, CTAMOHAPHOE IOJIOKCHUE,
MOTPEOIATh JTOMOTHUTEIBHYIO JHEPTHIO, 3aTPaThl, JIBMKYIIUECS YacTH, CaMbId
OONBIION  HENOCTATOK,  PACKPyUYMBAIOLIMICA  pOTOpP, HECTH  OOJBIIYIO
KOMMEPUYECKYI0 Harpy3Ky, TUCTaHLIMOHHOE HabIoeHre, BpeMsl B MOJIETE, TPYTHO
VIpaBJIsATh, 3aBUCATh B BO3JYXE, JIOMACTH, YCTPONCTBO MapHpOBAHUS KPYTSIIETO
MOMEHTa, YHUKaJbHble TEXHUYECKHE BO3MOXKHOCTH, MPHUBOAMMBIE B JBIKEHHE
ANEKTPUIECKUMHI MOTOPAaMH, YCTAHOBKA KaMep, BBIITOJIHATE OTIPEICIEHHbIC 3a1a4H,
BBIIOJTHATH OCMOTP € OJTU3KOTO PACCTOSHUS, PACXOI0BaTh aKKYMYJISITOP, B3JICTaTh
BEPTHKAJILHO, 3aMEHATh Oarapew, OOBEAMHATH (BKIIOYATh) yCTPOWCTBA,
OTCIIC)KUBATh HA3EMHYIO 00CTaHOBKY C BO3IyXa.

Exercise 15. Fill in the table.

Advantages of a rotary wing UAVs Disadvantages of a rotary wing
UAVs
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Exercise 16. Compare different types of UAVs and write down sentences of
your own using: but, however, whereas, by contrast, in comparison, unlike.

Here are the differences between single, twin &multirotor UAVs

Single-rotor UAV Twin-rotor UAV Multirotor UAV
Typically higher
. payload capacity | Typically moderate Typically low
Payload capacity than twin+multi- payload capacity payload capacity
rotor UAVs
Speed Moderate speed Moderate speed Generally very high
speeds
Weight Average weight Much heavier in Can be made very
general light
. . Moderate operation | Very challenging | Generally very easy
Operation difficulty difficulty operation difficulty to operate
Stability Moderate stability | Moderate stability Very stable
Flight time Very hlgh flight Moder.ate flight Typlcglly very low
time time flight time

Exercise 17. Compare the classification and characteristics of different

UAYVs.

Based on the weight, UAVs can be divided into:

- micro (< 1 kg),

-miniature (1-25 kg),

- heavier (> 25 kg) UAV.

According to the flight endurance/range, UAVs can be divided into:
- short (< 5 h, < 100 km),

- medium (5-24 h, 100400 km),
- long/range (> 24 h, > 1500 km).

Also, UAVs can be classified as:
- low altitude (< 1 km),
- medium altitude (1-10 km),
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- high altitude UAV (> 10 km) UAV regarding the maximum flying height of the
UAV.

In addition, UAVs can not only fly in the air but also move on water surfaces or
underwater. They are divided into:

- seaplane UAV,

- submarine-launched UAV,

- underwater UAYV.

Seaplane UAVs are used to collect useful information without disturbing the
surrounding environment. It is important that these vehicles are light, easily
disassembled and can be used in remote and harsh marine environments such as
arctic poles.

Exercise 18. Complete the following table using suitable forms:

Noun Adjective Verb
fly
responsible
division
classification
stable
differ
power
construct
develop
operate
launch
control

Exercise 19. Summarize all the information about the UAV types and
give the respective definitions:

o A fixed-wing UAV

e A single rotor UAV

o A fixed-wing hybrid UAV
o A multirotor UAV
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Unit 5
UAYVs applications

Exercise 1. Study the Words and Word Combinations:

. Military application - BoeHHOE TpUMeHEHUE

. Weapons delivery - mocrtaBka BOOpyXeHUS

. Guided missile support - o6ecrieuenne ympaBasieMbIX O0EBBIX paKeT

. Directing artillery - HaBeneHue apTuimiepun

. Spotting enemy positions - BEIsIBICHNE paCTIONOKEHHSI TPOTUBHUKA

. Security awareness - TOHUMaHE BaKHOCTH 0€30TTaCHOCTH

. Critical infrastructure monitoring and inspection - ocMOTp M KOHTpOIB
KPUTHYIECKOH HHPPACTPYKTYPHI

8. Disaster response - TUKBHAAIMS Ype3BbIYAHHBIX CUTYaLUH

9. News/sporting event coverage - OCBEIIIEHIE CITOPTUBHBIX COOBITHI U HOBOCTEH
10. Power facilities - sHepreTnueckre 0ObEKThI

11. Aerial photography/aerial mapping - a’podorocrémka/Tomorpadudeckas
a’podoTochEMKA

12. Digital terrain modeling - mudpoBoe MmogenupoBanue nanamadra

13. UAS (Unmanned aircraft system) — BAC (GecriunmoTHasi aBHallMOHHAMN
cucremMa)

~N N B LN =

Exercise 2. Read, translate the text below and study the fields of UAV
applications.

Naming the different missions for UAVs is a difficult task, as there are so
many possibilities and there have never been enough systems in use to explore all
the possibilities. However, the two main classifications for UAS missions are the
following:

1. The military mission: Military applications focus on weapons delivery and
guided missile support, as well as directing artillery and spotting enemy positions.
2. The civilian mission: Civilian applications of UAS are open to the imagination,
and only time will tell us of the future missions of UAVs for civilian applications:

« security awareness;

« disaster response, including search and support to rescuers;

« communications and broadcast, including news/sporting event coverage;
e cargo transport;

« spectral and thermal analysis;
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« critical infrastructure monitoring and inspection, including power facilities, ports,
bridges, and pipelines;
« commercial photography, aerial mapping and charting, and advertising.

On the geospatial and mapping applications side, the UAS can be used for the
following activities:

« aerial photography/ survey
« LIDAR

« digital mapping

« contour mapping

« topographic mapping

« digital terrain modeling

« geophysical survey.

Military and civilian missions of UAS overlap in many areas. They both use
UAS for reconnaissance and surveillance. In addition, they both use UAS as a
stationary platform over a point on the ground from which to perform many of the
communications or remote sensing satellite functionalities with a fraction of the cost.
Note-LIDAR, which stands for Light Detection and Ranging, is a technology used
for precise data collection in the form of 3D models. It achieves this by emitting
high-powered laser beams and other forms of light energy to measure distant targets.
Think of it as a sophisticated tool for creating detailed 3D maps from a distance.

Exercise 3. Match the words forming collocations.

Stationary mapping
Data response
Digital surveys
Power tool
Disaster applications
Aerial facilities
Civilian platform
Sophisticated collection

Exercise 4. Study the Words and Word Combinations:

1. Maritime sector - MOpPCKO#1 cekTop

2. Precision agriculture - TouHO€ cenbcKkOe X03HCTBO

3. Crop monitoring - MOHUTOPHHT CEITbCKOXO3IHCTBEHHBIX KYIBTYD
4. Plant health analysis - ananu3 coctostHus pacTeHui

5. To collect data - cobupats 1aHHEIC
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6. Pests, nutrient deficiencies, and diseases - cenbCKOX035ICTBEHHBIC BPEIUTEIH,
HEIOCTATOYHOCTD IIUTATEIBHBIX CPEACTB U OOJIC3HH
7. To target their resources more efficiently - nmanuposath pecypcel Gosee

3¢ PeKTHBHO
8. Pesticides and fertilizers - nectunuas u ynoobpenuns
9. Cost savings and environmental benefits - cokpamenune 3arpar wu

9KOJIOTHYECKUE BBITOMBI
10. Infrastructure maintenance and inspection - TO 1 ocMOTp HH]paCTPYKTYpEI
11. To access hard-to-reach areas - uMeTh 10CTYI K TPYTHOJIOCTYITHBIM pailOHaM
12. To inspect bridges - ocmaTpuBaTh MOCTHI

Exercise 5. Read and translate the texts below.

Uses of UAVs at Industry Level

Drones have found applications in a wide range of industries, from agriculture
to infrastructure, and from maritime to energy sectors. Let's find out how UAVs are
used in each of these industries:

o Precision Agriculture

Agriculture is one of the most promising fields where UAVs have made a
significant impact. UAVs are used in agriculture for crop monitoring, plant health
analysis, and precision agriculture. Farmers can use drones to collect data about their
crops and detect problems such as pests, nutrient deficiencies, and diseases. The data
collected by the drones are used to create maps and identify areas that need attention,
allowing farmers to target their resources more efficiently. UAVs also help farmers
reduce the use of pesticides and fertilizers, resulting in cost savings and
environmental benefits.

o Infrastructure

Infrastructure maintenance and inspection are essential for ensuring public
safety. However, it can be challenging and dangerous for human inspectors to access
hard-to-reach areas. UAVs equipped with cameras and sensors can help inspect
bridges, tunnels, and buildings more efficiently and safely. Drones can also be used
for construction monitoring and to create 3D models of structures, enabling
engineers to identify potential problems before they become severe.

Exercise 6. Give the Russian equivalents to the following Words and Word
Combinations:

Precision agriculture, crop monitoring, plant health analysis, to collect data,
to detect problems such as pests, nutrient deficiencies, and diseases, to create maps
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and identify areas, to target their resources more efficiently, to reduce the use of
pesticides and fertilizers, cost savings and environmental benefits, infrastructure
maintenance and inspection, challenging and dangerous, to access hard-to-reach
areas, and sensors can help inspect, to identify potential problems.

Exercise 7. Give the English equivalents to the following Words and Word
Combinations:

TogHOE 3emienenie, MOHUTOPHUHT CEITbCKOXO3SMCTBEHHBIX KYJIBTYp, aHAIIN3
COCTOSIHHSI pACTCHHIA, COOMPATh JaHHBIC, OIHA U3 CAMBIX IIEPCIICKTHBHBIX 00JIACTEH,
OKa3bIBaTh 3HAYUTENHLHOE BIUSHUE, OOHApyXWBaThb MpPOOJIEMbl, OOJE3HH,
COCTABIIITh KapThl, COKpAICHWE 3aTPaT, SKOJIOTUYECKHE BBITOABI, ITO3BOJSTH
(bepMepam IIaHUPOBATh pecypchl Ooiiee 3G(HEKTUBHO, YMEHBIIUTH UCIIOIH30BAHUE
MECTAIUIOB W YHOOpeHu#, co3maBath 3D Mojenu cTpoeHWil, KOHTPOJIb 3a
MIPOBEICHUEM CTPOUTEIBHBIX PabOT, 00ECIeYHTh O€30MaCHOCTh HACCICHUS.

Exercise 8. Match the words forming collocations.

To target problems

Crop public safety
Infrastructure monitoring

To identify analysis

Cost hard-to-reach areas

Plant health resources

To access monitoring and inspection
To ensure savings

Exercise 9. Study the Words and Word Combinations:

1. Ocean research, search and rescue, marine monitoring - ucciegoBanue
OKeaHa, TTONCK ¥ CIaceHNe, MOHUTOPHHT MOPCKOTO CEKTOpa

2. To identify environmental issues - ompenenuTs TPoOJIEMBI, CBSI3aHHBIE C
OKpYyXKarollen cpenon

3. To rescue people lost at sea - cnacartp rozeit, MOTEPSBUINXCS B MOPE

4. Risk of flooding - puck 3aroruieHuit

5. To mitigate the effects of sea level rise - ymMeHbIINTE BO3/1€HCTBHS TIOBBIIIICHUS
YPOBHSI MODS

6. To assess the impact of natural disasters on ecosystems - OIEHUTH
BO3/IEHCTBHE NMPUPOIHBIX OEICTBUIT HA IKOCHCTEMBI

7. To detect wildlife poaching - oOnapyxuBaTh cirydan OpakOHBEPCTBA

8. Mapping deforestation - coctaBieHue kapt 1o BeIpyOKe JecoB

9. Conservationists - crieriaucT 1o oxpaHe MpupoJIsl
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e Maritime and Coastal Monitoring

UAVs are also useful in maritime applications, including ocean research, search
and rescue, and marine monitoring. UAVs equipped with cameras and sensors can
collect data on water quality, temperature, and currents. This information is used to
monitor marine ecosystems, identify environmental issues, and protect marine life.
Drones can also help search and rescue teams locate and rescue people lost at sea.

UAVs can be used to monitor coastal erosion, sea level rise, and changes in beach
morphology. The data collected can be used rescue people lost at sea, identify areas
at risk of flooding, and develop strategies to mitigate the effects of sea level rise

¢ Environmental Monitoring

UAVs equipped with sensors and cameras can be used to monitor water quality
in lakes and rivers, track changes in vegetation health, and assess the impact of
natural disasters on ecosystems. Additionally, they can also help detect wildlife
poaching and aid in forest management by mapping deforestation and tracking forest
fires. UAVs have become a valuable tool for environmental scientists, government
agencies, and conservationists in the effort to monitor and protect the environment.

Exercise 10. Study the Words and Word Combinations:

1. Inspecting power lines, wind turbines, and oil rigs - ocmorp nuHHI
SJICKTponepeaay, BETPAHBIX MCJIbHUI] 1 He(bTHHI)IX BBIIICK

2. To collect data - cobupaTh TaHHBIE

3. To reduce their environmental footprint - ymeHbIINTH BKOJOTHMUECKHE
TIOCIJIE/ICTBHS

4. Monitoring emissions and identifying potential leaks - ocymecTBsITE
KOHTPOJIb 3a BI)I6p0C3MI/I 1 ONPEACIIATE MOTCHIHUAJIBHBIC YTCUKN

5. To collect high-resolution data - coOupaTs BEICOKOpa3pelIaromye TaHHbIe

6. Natural Disaster Response - pearupoBanue Ha npupojaHble OeacTBUs (MEpHI B
Cllydae MPUPOTHOTO KaTaKIN3Ma)

7. Damage assessment - o1ieHKa yiepoa

8. To survey affected areas - nccinenoBars mocTpagaBIIre paioHBI

9. To provide detailed information on the extent of the damage - o6ecnieunTs
JeTanbHON MH(popMarmei o creneHu ymepoa

10. To allocate resources - BbIIETATh PECYPCHI

11. Missing persons - jiro/i, Iiponasiie 6e3 BeCTu

12. Hurricane and earthquake response efforts - paboTbI 110 JTUKBUIAIAN aBapHi
B Clly4ae yparaHa M 3eMJIeTPsICEHUsI
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o Energy

The energy industry is another area where UAVs have found applications.
Drones can be used for inspecting power lines, wind turbines, and oil rigs, which
can be difficult and dangerous for human inspectors. UAVs can collect data on the
condition of equipment and identify areas that need maintenance or repair. Drones
can also help companies reduce their environmental footprint by monitoring
emissions and identifying potential leaks.

e Forestry Management

UAVs are useful in forestry for monitoring forest health, detecting wildfires,
and mapping deforestation. With advanced sensors and cameras, UAVs can collect
high-resolution data on tree cover, forest structure, and vegetation health. This data
can be used to assess the impact of climate change, identify areas at risk of
deforestation, and plan reforestation efforts. UAVs can also detect forest fires in
their early stages, which can aid in early detection and prevention.

¢ Natural Disaster Response

UAVs are useful in natural disaster response for search and rescue operations,
damage assessment, and mapping affected areas. In the aftermath of a disaster,
UAVs equipped with cameras and sensors can quickly survey the affected area and
provide detailed information on the extent of the damage. This data can be used to
prioritize rescue efforts and allocate resources more efficiently. Additionally, UAVs
can help locate missing persons and assess the stability of buildings and
infrastructure. Examples of UAVs in natural disaster response include their use in
hurricane and earthquake response efforts, where they have proven to be valuable
tools in the effort to save lives and mitigate the impact of natural disasters.

These are just a few examples of the many ways UAVs are being used for earth
observation. As technology continues to advance, we can expect to see even more
innovative applications of UAVs in environmental monitoring and other areas of
earth observation.

Exercise 11. Answer the following questions:

. In what fields are the UAVs applicable?

. How are UAVs used in agriculture?

. How is data collected by UAVs utilized in the precision agriculture?

. What is essential for ensuring public safety in terms of infrastructure?
. Where do UAVs replace human inspectors?

. What is the major mission of drones in infrastructure?

. What types of missions can they be engaged in?

. How can drones be used in marital and environment monitoring?

01N N B W=



bt

35

9. What type of equipment is installed on UAVs?

10. Why have drones become a valuable tool?

11. How do drones serve in the energetic sector and forestry management?
12. What is the purpose of UAVs in the event of natural disaster?

13. For what purpose can data be used when a natural disaster occurs?

Exercise 12. Match the words forming collocations.

Maritime resources

To collect data

To allocate the impact of climate change
Disaster persons

High-resolution applications

To assess areas

Missing data

The affected response

Exercise 13. Translate from Russian into English using different rules of
grammar.

. Hponsl nnm GecruoTHele setatenbhble anmnapatsl (BI1JIA) usroraBnuBatoTes u3

Pa3IMYHBIX JIETKUX KOMITO3UTHBIX MAaTEPHAJIOB /IS YIyYIICHHS MAaHEBPCHHOCTH H
CHIDKEHUS Beca BO BpeMs MOJIeTa.

s M3roTOBIEHUST pamMbl OOBIYHO HCHONB3YIOTCS IMOJUMEPHl WM IPOYHBIE, HO
JIETKHE CIUIaBbl. [IOMIMO 3TOr0, aKTUBHO IPUMCHSICTCS KapOOH, CTCKIIOBOJIOKHO U
JpyTHe MaTepHaibl, KOTOPBIE CMOTYT 00ECHEeYNTh MAaKCHMAJIBHYIO >KECTKOCTb
KOHCTPYKIUH, YIYYIIINTE MAHEBPEHHOCTh M CHU3UTH BEC BO BpeMsI MOJIETA.

BITJIA Moryt OBITH OCHAIIEHBI PA3IMYHBIM JIOMOTHHUTEIEHBIM O00OPYIOBaHHEM,
BKJIIOUass KaMepbl, CHUCTeMbl TioOambHOTO  mo3urnonupoBanus  (GPS),
HaBUT'allTUOHHBIC CUCTEMbI, JAaTYUKW W pPa3JIUYHBIC APYIruce MNporpaMMHBIC U
amrmapaTHbIe CPECTBa.

B kaxxioMm qpoHEe MOXKHO BBIICIHTH CIenyrone 4actu: JIBurartenu, Perynsaropsr
o6opoToB, [Iponemepst, [ToneTHsiil KOHTpOIUTEp, Pama.

[oneTHBII KOHTPOIUIEP — 3TO «MO3T» IPOHA.

K moneTHOMY KOHTpOJEpYy MHOJKIIOYAaeTCs HaOop pa3iuvHbiX naTdukoB (GPS,
THPOCKOTIIBI, 0apoMeTp, akceIepoMeTp W T.A.), KOTOphIe IepPEeHaroT €My CBOH
[MOKa3aHuUsI.

OH 3amporpamMMmupoBaH Ha 00pabOTKy pa3IMYHBIX CHUTHAJIOB, MOCTYMAIOIINUX C
JVICTAaHIIMOHHOTO TyJIbTa OTIepaTopa U yCTAHOBICHHBIX Ha HEM JTaTYAKOB.

. IloneTHblli KOHTPOJUIEP COCAUHEH C KAXKIbIM M3 YETHIPEX JBUrATEICH, 4YTO

MO3BOJISIET T0/IaBaTh Ha HHUX YIPABISIOLIME CHUTHAIBI (3alIpOrpaMMHPOBAaHHBIE
KOMaH/IbI).



36

9. Ilponensepsl HYKHBI JUIS TOTO, YTOOBI CO31aTh NMOJBEMHYIO CHIIy C MOMOIIBIO
JBUTATEIs,, OHM HENOCPEACTBEHHO BIMAIOT Ha TO, Kak cebs Oymer BecTH
KBaJPOKOIITEP B BO3IYXE.

10.ITpomnesepsl ObIBAIOT: 2-0MACTHBIC; 3-JIONACTHBIC;4-JI0IIACTHBIC; S -JIONACTHBIE.

11.ITonerHpii KOHTpOIIEp — (OH JKE: MO3TH, TIOJIETHAS IUIaTa, KOMIIBIOTED,
KOHTPOJIIEP) 3TO yCTPOICTBO, KOTOpOEe 00eCHeunBaeT MoJIeT KONTepa, YIpaBiss
ra3oM, KpeHOM, TaHTaXKOM M pbIcKaHbeM (throttle, pitch, roll, yaw).

12.IToneTHBIH KOHTPOJUIED BBITOIHSIET CICIYIONIHE (DYHKIIUH:

Cobupaet nH}pOpMaIHIO C JATINKOB (YCTAHOBIEHHBIX HA HEM WIIH
BHEIHUX: kommac, GPS, rupockomns! u T.11.);
YcraHaBIMBaeT/pacCUNTHIBAET CBOE MOJI0XKEHHUE B IPOCTPAHCTBE, COTTIACHO
JaTYhKaM;

CobupaeT nH(GOpPMAIHIO O BHEIIHUX YIPABIAIOMINX BO3ACHCTBUIX
(OTKJIOHEHUS CTHKA MMJIOTOM WM CIIEAYIONIHH IIIar alnropurMa
MIPOTPaMMBbI/aBTONMIOTHPOBAHNS );

PaccuutsiBaer HeyBs3ku u [IponopruonansHo-MHTErpanbsHO-
Huddepenmmansasie (PID) koaduitneHTs!, B COOTBETCTBHIE C
MIPOIIHMBKOM/IPOrpaMMO# aBTOIMIIOTUPOBAHMS HIIM PYyYHOTO YIIPABIICHUS;
OTmpaBisieT ynpasIsione/KOPPEeKTUPYIOLINE CUTHAIBI Ha
UCIIOJTHUTEIbHBIE MEXaHN3MBI (Ha PETyJIATOPBI 000POTOB).

Exercise 14. Make up all possible types of questions:

1. Drones have found applications in a wide range of industries.

2. Farmers can use drones to collect data about their crops and detect problems.

3. Examples of UAVs in natural disaster response include their use in hurricane and
earthquake response efforts.

4. UAVs are useful in natural disaster response for search and rescue operations,
damage assessment, and mapping affected areas.
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Exercise 15. Complete the following table using suitable forms:

Noun Adjective Verb
apply
useful
inspector
assessment
collect
respond
equipped
prevent
performance
detect
emittance
additional

Exercise 16. Write and translate the Present and Past Participle of the following
verbs:

Incorporate, monitor, rotate, control, provide, develop, apply, use, prevent, map,
track, locate, manufacture, depend, protect, replace, damage, identify, perform,
transmit, receive, carry, determine, consider, save, require, design, create,
communicate, limit, inspect, monitor, steer, reduce, increase, serve, affect, install,
replace, include, search, rescue, find, target, direct, allow, offer, perform.

Exercise 17. Retell the text.

Disaster management.

UAVs can visit disaster regions that are unsafe for manned action in the event of
a man-made or environmental catastrophe, such as terrorist strikes, tsunamis, and
flooding. Power, telecommunications infrastructure, water utilities, and
transportation are all vulnerable to these calamities. UAVs can assist in the



38

collection of data, the need for quick answers, and the navigation of debris. UAVs
equipped with sensors, radars, and high-resolution cameras can aid rescue teams in
identifying damage, launching urgent recovery efforts, and dispatching supplies
including first-aid manned helicopters and medical kits. UAVs can aid with
catastrophe assessment, disaster alarms, and discovering preventative measures in
real-time. A swarm of drones equipped with firefighting equipment can watch,
analyze, and track any region in the event of a wildfire without jeopardizing human
life. As aresult, UAVs may help with real-time surveillance of a vast region without
jeopardizing the safety and security of anyone involved. Unmanned aerial vehicles
(UAVs) can help to find people and animals in danger so they can be saved.



Exercise 1. Study the Words and Word Combinations:
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Unit 6
Major Components of Drones

Carbon fiber — yrinepoaHoe BOIOKHO

Impaired flight — HapymenHsIii moser

Pusher propeller — Tonkaromuii BO3ayIIHbIN BUHT
Motor torque — KpyTSILIUI MOMEHT JBUTATENS
Guard — 3anmTHOE YCTPOHCTBO, KOXKYX

To determine — onpenensaTs

Brushless motor — 6ecuiérounsrii MOTOp
Maintenance costs — 3aTpaTbl Ha TEXHHYECKOE 00CITy)KIBaHUE
. To contribute — crioco6cTBOBaTH

10 To launch — 3amyckats

11.Mainframe — xoprmyc, EHTPaIBHBIN POIIECCOP
12.Motherboard — MmaTepuHCKas 11aTa
13.Alterations — m3mMeHeHUs

14.Available — noctymHsIit

15.Requirements — Tpe6oBaHMA

16.Capacity — eMKOCTh, BMECTHMOCTD

17.Inbuilt — BcTpoeHHBIH

18.Detachable — otnensiemblii, CheMHBII

Exercise 2. Read and translate the article below.

hi

t

Parts of Drone

¥ Antena

Control
Propellor receiver FPV
Transmitter

T
Distribution
anel

Flight
Controller

M Electronic ‘
Camera

Speed Controller
(ESC)

Motor

tps://ctdflowengineering.com/working-principle-and-components-of-drone,

/
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e Propellers:

1. Standard Propellers.

The propellers are usually located at the front of the drone/quadcopter. There are
very many variations in terms of size and material used in the manufacture of
propellers. Most of them are made of plastic especially for the smaller drones but
the more expensive ones are made of carbon fiber. Propellers are still being
developed and technological research is still ongoing to create more efficient
propellers for both small and big drones. Propellers are responsible for the direction
and motion of the drone. It is therefore important to ensure that each of the propellers
is in good condition before taking your drone out for flight. A faulty propeller means
impaired flight for the drone and hence an accident. You can also carry an extra set
of propellers just in case you notice some damage that was not there before.

2. Pusher Propellers.

Pusher propellers are the ones responsible for the forward and backward thrust of
the drone during flight. As the name suggest, the pusher propellers will determine
the direction the drone takes either forward or backward. They are normally located
at the back of the drone. They work by cancelling out the motor torques of the drone
during stationary flight leading to forward or backward thrust. Just like the standard
propellers, the pusher propellers can also be made of plastic or carbon fiber
depending on the quality. The more expensive ones are usually made of carbon fiber.
There are different sizes depending on the size of the drone. Some drones provide
for pusher prop guards that will help protect your propellers in the event of an
unplanned crash. Always ensure you inspect your pusher propellers before flight as
this will determine the efficiency of the flight.

The speed and load lifting ability of a drone depends on shape, size, and
number of propellers. The long propellers create huge thrust to carry heavy loads at
a low speed and less sensitive to change the speed of rotation. Short propellers carry
fewer loads. They change rotation speeds quickly and require a high speed for more
thrust.

¢ Motor.

All drones being manufactured lately use the brushless motors that are considered to
be more efficient in terms of performance and operation as opposed to the brushed
motors. The design of the motor is as important as the drone itself. This is because
an efficient motor means you will be able to save on costs of purchase and
maintenance costs. In addition to that, you will also save on battery life which
contributes to longer flight time when flying your drone. Currently, the drone motor
design market is pretty exciting as companies try to outdo each other in coming up
with the most efficient and best developed motors. The latest in the market is the DJI
Inspire 1 which was launched recently. This offers more efficient performance and
saves on battery life. It is also relatively quiet and does not produce a lot of
unnecessary noises. A brushed motor is less expensive and useful for small-sized
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drones. Brushless type motors are powerful and energy very efficient. But they need
Electronic Speed Controller (ESC) to control their speed. These brushless motors
are widely used for racing freestyle drones, traffic surveys and aerial photography
drones.

o ESC (Electronic Speed Controller).

An electronic speed controller (ESC) is an electric circuit whose main responsibility
is to monitor and vary the speed of the drone during flight. It is also responsible for
the direction of flight and variations in brakes of the drone. The ESC is also
responsible for the conversion of DC battery power to AC power to propel the
brushless motors. Modern drones depend entirely on the ESC for all their flight
needs and for performance. More and more companies are coming up with better
performing ESC that reduce power needs and increase performance, the latest one
being the DJI Inspire 1 ESC. The ESC is mainly located inside the mainframe of the
drone. It is unlikely that you will need to do anything or make any change on the
ESC but in case you need to make any changes, you can locate it inside the
mainframe of the drone.

e Flight Controller (FC).

The flight controller is basically the motherboard of the drone. It is responsible for
all the commands that are issued to the drone by the pilot. It interprets input from
the receiver, the GPS Module, the battery monitor and the onboard sensors. The
flight controller is also responsible for the regulation of the motor speeds through
the ESC and for the steering of the drone. Any commands such as triggering of the
camera, controlling the autopilot mode and other autonomous functions are
controlled by the flight controller. Users will most likely not be required to make
any alterations to the flight controller as this may often affect the performance of the
drone.

* Radio Receiver.

The receiver is the unit responsible for the reception of the radio signals sent to the
drone through the controller. The minimum number of channels that are needed to
control a drone are usually 4. However, it is recommended that a provision of 5
channels be made available. There are very many different types of receivers in the
market and all of them can be used when making a drone.

¢ Radio Transmitter.

The transmitter is the unit responsible for the transmission of the radio signals from
the controller to the drone to issue commands of flight and directions. Just like the
receiver, the transmitter needs to have 4 channels for a drone but 5 is usually
recommended. Different types of receivers are available in the market for drone
manufacturers to choose from. The receiver and the transmitter must use a single
radio signal in order to communicate to the drone during flight. Each radio signal
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has a standard code that helps in differentiating the signal from other radio signals
in the air.

o Battery.
The battery is the part of the drone that makes all actions and reactions possible.
Without the battery, the drone would have no power and would therefore not be able
to fly. Different drones have different battery requirements. Smaller drones may
need smaller batteries due to the limited power needs. Bigger drones, on the other
hand, may require a bigger battery with a larger capacity to allow it to power all the
functions of the drone. There is a battery monitor on the drone that helps in providing
battery information to the pilot to monitor the performance of the battery.
e Camera.
Some drones come with an inbuilt camera while others have a detachable camera.
The camera helps in taking photos and images from above which forms an important
use of drones. There are different camera types and qualities in the market and a
variety to choose.

These are basically the main components of a drone. If you ever need to make
a drone, you will need to have all of these in order to have a working drone.

Exercise 3. Give the Russian equivalents to the following Words and Word
Combinations:

To be made of carbon fiber, technological research, to create more efficient
propellers, to ensure, a faulty propeller, impaired flight, to carry an extra set of
propellers, forward and backward thrust of the drone, to determine the direction of
the drone, to cancel out the motor torques of the drone, during stationary flight, to
provide guards, load lifting ability, brushless motor, brushed motor, to save on costs
of purchase, maintenance costs, battery life, to contribute to longer flight time, to
outdo each other, more efficient performance, traffic surveys, relatively quiet,
Electronic Speed Controller(ESC), to be responsible for the direction of the flight,
conversion, to be located inside the mainframe, Flight Controller(FC), motherboard,
onboard sensors, steering of the drone, to make alterations, to affect the performance
of the drone, in order to communicate, different battery requirements, inbuilt camera,
detachable camera, variety.

Exercise 4. Give the English equivalents to the following Words and Word
Combinations:

M3roToBIeHBI U3 YIIEPOJIHOTO BOJIOKHA, co3maHue Oosiee d()(HEKTUBHBIX BHHTOB,
HeI/ICHpaBHI:Jﬁ BUHT, HApYUICHUEC TOJIETA IPOHA, I[OHOHHHTGHLHBIfI Ha60p BHUHTOB,
TOJIKAMOLIMA BO3IYIIHBIA BHHT, BO BpEMsl CTAI[OHAPHOIO IOJIETa, 3AlMTHBIN
KOXKYX JUIsl TOJKAIOIIEro BO3IYIIHOTO BHUHTA, HEOXKUIAAHHAS aBapusi, OMpeessieT
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5 PEeKTHBHOCTD TI0JIeTa, CIOCOOHOCTH IMOAbEMa HArpy3KH JPOHA, IIETOYHBIC
MOTODBI, 6CCI]_IGTO‘IHI)IC MOTOPBI, OKOHOMHUTH Ha 3aTpaTax Ha IIOKYIKY H
o0CITy)KHUBaHUE, COKOHOMHUTB 3apsil OaTapeH, MPEB3OHTH APYr Apyra, SJKOHOMHTb
3apsn Oarapeu, SHEprodP(EKTHBHBIA, H3yYEHHE TPAHCIOPTHBIX MOTOKOB,
SNIEKTPOHHBIN PEryJIATOP CKOPOCTH, IPeodpa3oBaHue MOCTOSHHOTO TOKa OaTapen B
MIEPEMEHHBIA TOK, CHMXKATh MOTPEOHOCTh B JHEPIHH, PACIONIATaThCsl BHYTPH
KOpIlyca [pOHa, IIOJETHBIH KOHTPOJUIEp, MaTepHHCKas IUIaTa APOHA, IIPHEM
paaMOCHTHAIIOB, Mepeada pajuoCUTrHaIOB, UMETh pa3Hble TpeOoBaHM K OaTapee,
notpeboBaTh 6oJiee KpyIHyIo OaTapero ¢ 0oJbIeil eMKOCTBIO, BCTPOSHHASI KaMepa,
CheMHas Kamepa, Aenath GoTorpaduu 1 H300paKEeHUs CBEPXY.

Exercise 5. Answer the following questions:

. What are the major components of a drone?

. What types of drone propellers are known?

. Where are standard propellers mounted?

. What is the location of pusher propellers?

. What material is used to manufacture propellers of a drone?

. Why is it essential to make sure that each propeller is serviceable?
. What does the speed and load lifting ability of a drone depend on?
. What is the difference between long and short propellers?

. What types of drone motors are you familiar with?

10. Could you compare brushless motors with brushed ones?

11. What is the purpose of an electronic speed controller?

12. What are the capabilities of a radio receiver?

13. How does a radio transmitter operate?

14. Why is a battery required?

15. How does a camera help?
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Exercise 6. Make up all possible types of questions:

1. The receiver and the transmitter must use a single radio signal in order to
communicate to the drone during flight.

2. The speed and load lifting ability of a drone depends on shape, size, and number
of propellers.

3. Propellers are responsible for the direction and motion of the drone.

4. Short propellers carry fewer loads.

5. The growing use of unregulated UAVs has raised questions about privacy and
physical safety.
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6. In 1980s drone developers began to focus their attention on alternative power
sources for drones.

Exercise 7. Find in the text the sentences with the verbs in the Passive voice,
explain their usage.

Exercise 8. Complete the following table using suitable forms:

Noun Adjective Verb
create
responsible
motion
variation
determine
depend
inspect
protect
performance
reduce
reception
detachable

Exercise 9. Translate the following sentences into English:

1. BUHTBI OTBEUArOT 32 HANIPABIICHUE U JIBHKCHUC JIPOHA.

2. HencmipaBHBI BUHT 03Ha4aeT HapyIICHUE MOJIeTa IPOHa U, CIeJ0BaTEIbHO,
aBapuio.

3. Kak u 0ObIYHBIC BHHTHI, TOJKAIOIINE BO3AYIIHBIC BHHTHI MOTYT OBITH
M3TOTOBJICHBI U3 TIACTHKA WJIH YTIIEPOIHOTO BOJIOKHA B 3aBUCHIMOCTH OT
Ka4yecTBa.

4. CKOpOCTb U CITIOCOOHOCTH ITOTbEMa HarPy3KH APOHA 3aBHUCAT OT (HOPMHI,
pa3Mepa 1 KOJIM4YeCcTBA BUHTOB.

5. llleTouHBIi MOTOP MEHEE JOPOroil ¥ MOAXOAUT AN MAaJIEHbKUX APOHOB.

6. Kortpomep monera — 3T0, 10 CyTH, MaTepHHCKas 11aTa ApoHa. OH oTBEYaeT
3a BCE KOMaH[IbI, KOTOPBIC OTIIPABIIIECT MHJIOT POHA.

7. Ha npoHe ecth MOHUTOpP OaTapeu, KOTOPBIA MOMOTAaeT MPEIOCTAaBUTh
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nHpopmaryro o 6aTapee MUIOTY JUIST KOHTPOJIS IPOM3BOANTEIBHOCTH OaTapeu.

8. HexoTopsle IpOHBI TOCTABIAIOTCS ¢ BCTPOSHHOM KaMepoii, B TO BpeMs Kak y
JPYTUX Kamepa CheMHasl.

Exercisel0. Think of your own sentences using the structures:

e Either ......or
e Neither...nor
e Both...and

Exercise 11. Give the definitions of the phrases and words:

e an electronic speed controller
e a radio receiver

e aradio transmitter

e a battery

e a flight controller

Reader
Future Trends
Text 1
Design
Study the Words and Word Combinations:

1. Environmental robustness — ycTOHYHMBOCTh K BO3JCUCTBUIO OKpYXKAIOUICH
cpeabl

. Variables — nepemennsie akTopsr

. Detriment — Bpen

. UAYV endurance — npoonkutenbHocTh mosiera bITJITA

. Adverse weather — HeGmaronpusiTHas orosa

. Autonomous capability — aBToHOMHBIC ()yHKIIMOHANEHBIC BOBMOKHOCTH
. UAV swarm — poit BIUTA

. Smart dust — nHTEIUTEKTyaTbHAS TTHLTH

. Ally — coro3HuK

10. Battery storage capacity — eMKOCTb aKKyMyJIsTOpa

11. Design constraint — KOHCTpYKTHBHOE OrpaHUUCHUE

12. Equation of motion — ypaBHeHHE TBHKCHUS

O 00O\ B WIN
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13. Battery energy density — 1IOTHOCTP »Hepruu Oataped (yIenbHas
9HEProeMKOCTh

14. Additive manufacturing — angnutuBHOE Ipon3BOACTBO (3D-1evats)

15. Ratio — cooTHOIIEHNE

16. Perturbations of the wind — BeTpoBBIc BO3MYyIIICHUS

17. Flapping wing — Mamryiee Kpbulo (HaCeKOMOIOA00HOE)

18. Bio-inspired — Ha 0ocHOBE OMOTEXHOJIOTUI

19. Payload — xoMmepueckas 3arpyska

20. Feasible — Bo3MOXHbIi1, 000CHOBAaHHBI

Read and translate the text below:

Despite significant advances over the last decade, there remain some strong
limitations for UAV use. These limitations present broad technical challenges to
engineers and scientists, and they could shape future research trends. At present
time, the primary engineering limitations presented by UAVs lie in limits on flight
time, flight range, and structural mechanics.

The limitations result from a combination of weight, power, compactness,
environmental robustness, and communication requirements. These different
variables are interrelated because improvement in one can come at the detriment of
another. Environmental robustness refers to UAV endurance to adverse weather and
environmental conditions.

Communication requirements affect the maximum distance a UAV can fly
from a ground controller before requiring an autonomous capability. In this section,
current technical challenges and possible solutions under active research are
presented. In particular, current trends in artificial intelligence for autonomous
systems are described for so-called possible future “UAV swarms,” “internet of
drones,” and “smart dust.”

1. Components, Materials, and Manufacture

Propulsion technologies are the primary limit related to weight, compactness,
and power requirement of rotary-wing UAVs. More specific ally, battery storage
capacity is the main limit for most UAVs. One suggested idea is that battery life
could be extended through the use of solar energy in fixed-wing UAVs, but the
charging rate is not fast enough for the geometries and power requirements of typical
rotary-wing UAVs.

The maximum technical takeoff weight is a design constraint determined by
the UAV equations of motion. There is also a weight limit. The heaviest components
present in rotary-wing UAVs are the batteries, which can account for almost half of
the total weight. Consequently, a reduction in battery weight and the ability to
miniaturize batteries are both highly desirable. For this reason, improving battery
energy density and not just battery storage capacity is an ongoing technological
challenge for the UAV community. Although weight can also be reduced in other
ways, such as replacing body materials with carbon fiber and minimizing payload
weight, these gains are marginal in comparison to improvements in battery
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technology. Improved battery energy density is also desirable for increasing the
compactness of UAVs.

Additive manufacturing (i.e., “3D printing”) is another possibility for weight
reduction. Several studies have explored the potential of additive manufacturing for
customized UAVs that have strong structures. The strength-to-weight ratio is an
essential characteristic for the UAV to ensure structural integrity. Additive
manufacturing seeks to maximize the strength-to-weight ratio, thereby
minimizing overall UAV weight, for a UAV that is targeted to a particular
purpose. In addition, additive manufacturing can allow the production of more
compact structures that have similar strength to existing structures, resulting in
increasingly compact UAV designs. Technological advances in additive
manufacturing, as well as cost reductions and the ability to process increasingly
lightweight and strong materials, might lead to greater usage of this technique
for the production of UAVs in the future.

2. Miniaturization

There is currently an increasing trend toward UAV miniaturization.
Reduced power consumption, improved transportability, and greater
maneuverability are all possible through miniaturization. A challenge, however,
is that the miniaturization of both rotary-wing and fixed-wing aircraft is
fundamentally limited by the laws of physics. Shrinking the size of propellers is
only possible up to a point, beyond which friction overtakes the lift force. For
rotary-wing aircraft, in this limit motors overheat in an attempt to maintain lift.
For fixed-wing aircraft, at smaller scales lift drops on miniaturized airfoils, and
there is increased sensitivity of flight stability to small scale perturbations in the
wind. Some researchers study insects for inspiration on how to achieve flight for
a lightweight aircraft while maintaining high levels of control and in the
presence of atmospheric turbulence.

The development of a bio-inspired “flapping wing” UAV presents
significant aerodynamic and control challenges. Some UAVs, like the eBee and
AR.Drone 2.0, are bio-inspired yet still based on rotary-wing or fixed-wing
design (i.e., not flapping wing). Flapping-wing UAVs that closely mimic insect
flight are still in the developmental stage. Two notable examples of existing
flapping-wing designs are the Nano Hummingbird and the RoboBee. Floreano
and Wood suggest that bio-inspired UAVs might be increasingly important in
future markets because of their potential simplicity. Even so, their applications
can be expected to be limited to those that do not require a substantial payload.

Bio-inspired UAVs have several additional possible advantages. The
wings of bio-inspired UAVs can produce less noise than rotary-wing UAVs.
Flapping wings also allow for sharp turns and abrupt flight arrest without loss of
stability. These capabilities coupled with miniaturization could make the use of
UAVs in indoor environments increasingly feasible. Such UAVs might also be
less invasive in applications such as wildlife monitoring, photography, and
surveillance.

“Smart dust” is an aspirational goal that represents the limit of the
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miniaturization trend. Smart dust refers to micrometer-sized UAVs. Recent
advances in microelectromechanical (MEMS)-based sensors and systems are
enabling the development of UAVs on this length scale. The possibility of
visually undetectable UAVs that are the size of dust particles and equipped with
cameras and other sensors could find many applications and benefits. Still, many
social and political dilemmas related to privacy and health can be expected to
complicate widespread use and early adoption of smart dusts.

Text 2
Communication

Study the Words and Word Combinations:

1. Malicious actor — 37J0yMBIIIIICHHUK

2. Vulnerable — ys3BumbIii

3. Covertly — xymyapHO, CKPBITHO

4. Overtly — myOnU9HO, B OTKPHITYIO

5. Override — 610KHPOBaTh ABTOMATHYECKYIO CHCTEMY YIIPaBJICHHUS, AEHCTBOBATh
BPYUHYIO

6. To be encrypted — ObITh 3a1IMPPOBAHHBIMU

7. Jammer — cpeCTBO PAAMO3IEKTPOHHOTO TIOIaBICHUS

8. Geofencing — reo3onnpoBanue

9. Custom-built UAV — BIIJIA, BeIIONHEHHBIH 10 3aKa3y (HeCepUitHbII)
10. GPS spoofing — nocraHoBKa JIOKHBIX CUTHAJIOB

11. UAYV capture — nepexsat BITJIA

12. Countermeasures — MepbI TIPOTHBOACHCTBHS

13. Substantial impact — 3HaunTeNBEHOE BIAMSHHE

14. Data-sharing effort — 6opn0a 3a KOJUIEKTHBHOE HCITOJIb30BaHUE TAHHBIX
15. Encroach — Broprarbes

Read and translate the text below:

Identification and Control

Since UAV systems are operated remotely, there is the possibility for
compromise by malicious actors. The data link portion of the UAV communication
system is the most vulnerable part of the UAV control system. Attacks by bad actors
may be done covertly, such as stealing onboard data, or overtly whereby control of
the UAV is overridden. To help prevent this scenario, devices use a unique
identification code to identify the origin of a transmission. Transmitters and
receivers are paired using a radio frequency identifier (RFID). This receiver
identifies the origin of the information. To prevent the malicious actor from copying
this RFID, signals between the transmitter and receiver can be encrypted. The
Advanced Encryption Standard (AES)-256 is used for information exchange
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between the UAV and its controller. Some UAVs may also feature password
protection for UAV activation, linking to a new controller, or providing access to
onboard data.

UAYV jammers present an additional challenge. Radio jammers are able to
generate high-power signals that block or interfere other radio communications
through decreasing the signal-to-noise ratio of existing signals or by mimicking
these signals. The frequencies targeted by UAV jammers typically focus around the
2.4 GHz and 5.8 GHz bands due to their high usage for UAV communication.
Civilian use of jammers is illegal in most countries. Jammers are being increasingly
used by authorities in response to criminal use of UAVs such as near airports and
prisons.

Jammers are able to halt communication between the controller and UAV.
Although jammers are intended for public safety, bad actors can also use them to
hijack UAVs, track a UAV back to its pilot, force the UAV to land, or merely block
communication between the UAV and pilot. UAVs can themselves be used as
jammers. Geofencing by UAV manufacturers adds software-level functionality that
prevents flight near sensitive airspace such as airports, prisons, and nuclear power
plants. Geofencing is not foolproof, however. It can be bypassed by using aluminum
foil to block GPS signals or by using a custom-built UAV without built-in
geofencing. Another potential attack on UAVs is through GPS spoofing. A radio
transmitter interferes with the GPS signals by feeding false GPS coordinates.
Autonomous UAVs, which often navigate directly using this GPS information, are
especially susceptible to this kind of attack. Waveforms used by the military are
designed to be unpredictable and are resistant to spoofing. For consumer
applications, however, waveforms are unencrypted and unauthenticated. UAV
capture is also possible using GPS spoofing, whereby the bad actor is able to specify
the position and velocity estimates to manipulate the state of the UAV, effectively
taking control of UAV flight. GPS spoofing is difficult to prevent, but it can be
efficiently detected. The best-known countermeasures are using encrypted GPS
information and using machine learning to detect spoofing attacks.

The FAA has proposed to integrate RFID identifiers on UAVs. This change
may also have substantial impacts on UAV communication and navigation. The
proposal suggests the creation of a UAS Data Exchange, which would be a
collaborative data-sharing effort between government and private agencies for
airspace information. The UAS Data Exchange aims to cover multiple partnerships,
the first of which is named the Low Altitude Authorization and Notification
Capability (LAANC). LAANC would provide a simpler framework than currently
exists for the integration of UAVs into the NAS by providing information to air
traffic control on where current UAV flights are taking place. This information can
also be used by UAV pilots to know where they may and may not fly. The
information could further enhance geofencing capabilities by vendors to ensure that
pilots do not encroach upon controlled airspace. The integrated nature of this FAA
proposal could provide UAV users with real-time authorization for flights. At the
same time, law enforcement and airspace authorities can monitor controlled airspace
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and identify any unusual activity to facilitate public safety. As such, according to the
proposal, this system would simultaneously provide increased freedom to business
and recreational UAV users while aiding authorities to prevent UAV-related security
threats, such as those that have occurred in recent years.

Text 3
Autonomous UAVs

Study the Words and Word Combinations:

1. Flight path — Tpaekropus nonera

2. High-resolution onboard measurements — GOpTOBbIC U3MEPEHHUS C BBICOKOH
pasperaronieil cocoOHOCTHIO

3. Accurate and reliable — TounbIf 1 HaTEKHBIH

4. Data-or compute-intensive algorithm — anroputm, npeanonaratormii 60bI10i
00bEM JaHHBIX U BBIUYMCICHHN

5. Built-in machine learning algorithm — BcTpoeHHBIN aaTOpPUTM MAIIMHHOTO
o0OyueHust

6. Constraint - orpannuenne

7. UAV swarm — GecriuIoTHBINA poit

8. To avoid collisions — n36eraTh CTOIKHOBEHHI

9. Shannon capacity — meHHOHOBCKast (IIpeiesibHas) MPOITYCKHAsl CIIOCOOHOCTh
10. To monitor pollution level — ciiequTe 3a cTeneHBIO 3arpsI3HEHUS

Read and translate the text below:

Fully autonomous UAVs are under development. Many commercial
UAVs allow the user to program flight paths using GPS coordinates. This
capability can be described as ‘“automated” or ‘“semi-autonomous.” By
comparison, an “autonomous” UAV (i.e., “self-driving”) must be capable of
following and updating its flight path based on real-time data without human
input. Fully autonomous UAVs are expected to be useful for many applications,
such as package delivery, policing, or environmental monitoring.

At present time, machine learning algorithms are focusing on data
extracted from UAYV flights. The goal of these efforts is to develop UAV systems
that can respond in real-time to high-resolution onboard measurements. More
data continue to become available as sensors become smaller, more accurate,
and more reliable. The use of built-in machine learning algorithms on UAVs,
however, presents new processing and storage challenges because many such
algorithms can be data- or compute-intensive. Optimization under this constraint
is sometimes called “tiny machine learning.” Decisions must be made whether
data are stored and processed onboard, data are communicated to a ground
station, cloud, or other computing platform, or a combination of both.
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UAYV Swarms

Orchestrating the coordinated movements of tens of UAVs or more in a
simultaneous fashion is considerably more complicated than direction of a single
system. Such orchestration, which is a research topic of multi-agent systems, has
led to the term “UAV swarms.” These swarms can require rapid communication
and coordination to avoid collisions among UAVs. Even when more widely
spaced, communication and coordination can still be important for sharing data
and coordinating flight paths. Communication among too many devices can
quickly cause a network to reach the Shannon capacity, becoming saturated and
halting all communications.

UAYV swarms have been demonstrated at several public events. In the
opening ceremony of the 2018 Winter Olympics, 1,218 UAVs were used in a
single display. In the future, an array of coordinated UAVs could be equipped
with gas sensors to monitor pollution levels across an entire city or equivalently
in a large warehouse to assess indoor air quality. A similar approach could be
used to form an airborne surveillance system for security of buildings and public
events. UAV swarms might be able to use artificial intelligence for autonomous
operations. Recent interest from industry, military, and academic bodies
suggests that UAV swarms may become more prevalent in the coming years.

Study the abbreviations:

Unmanned aircraft system (UAS) — 6GecriuioTHBIN aBHAITMOHHBIA KOMITJIEKC
National Aircraft Standard (NAS) — HanlmOHATHHBIN aBHAITMOHHBIN CTaHIAPT
Radio Frequency Identifier (RFID)

Advanced Encryption Standard (AES)

Low Altitude Authorization and Notification Capability (LAANC)
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