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Class Introduction

What is your Name?
Do you own a drone?

What do you want to
get out of this class?

Anything you want to
share with the class?



Class Objectives
By the end of this class, you will know:

How to register as
a Recreational 1) [FEE5 Tlnie Where you can and
Recreational UAS

Drone Pilot with cannot fly
the FAA Safety Test

What to look for
when buying a
drone

The FAA Rules for What you can do
drone operation with a drone

What’s on the Part
107 commercial FAA Airspace Drone Photography
drone pilot test




Which ones fit
the FAA
definition of a
Drone?



Presenter Notes
Presentation Notes
By FAA definition, all of these are drones.
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What is a Drone?

A drone is an aircraft that operates without a human
pilot on board. The FAA refers to these as:

Unmanned Aircraft Systems (UAS), or

small Unmanned Aircraft Systems (sUAS)
which consist of:

 The unmanned aircraft or drone

* A ground-based controller or transmitter
 The communication system linking the two

Drones can function with varying levels of autonomy,
ranging from complete remote control by a human
operator to fully autonomous operation through an
onboard computer.



Presenter Notes
Presentation Notes
In an autonomous system, the ground-based control is the preflight programming.


What is a Drone?

The following terms have also been used to describe
drones:

— Quadcopter, Multi-Copter

—Model Aircraft, R/C Aircraft, R/C Airplane,
R/C Helicopter

—Remotely Piloted Vehicle (RPV) \Q“/N

—Remotely Piloted Aircraft (RPA)
—Remotely Operated Aircraft (ROA)




Types of Drones

* Fixed Wing —
airplanes or
model airplane

* Multi-Rotor —
quadcopter or
multi-copter

* Rotary Wing —
helicopter N\



Presenter Notes
Presentation Notes
Helicopters are the least used because they are the most difficult to fly.
Fixed wing aircraft have the greatest range and longest flight times.
Multi-copters offer a stable, fixed platform and are best in confined or limited space.


What can you do with a Drone?

Recreational drone activities
— Aerial Photography — Photos & Videos
* Scenery & Sunsets
e Vacation Photos
* Home Movies

e Social Media — Facebook, YouTube, WhatsApp, Instagram,
TikTok, Snapchat, Pinterest & Reddit

* Selfies

e Qutdoor Sports — hiking, camping, cycling, canoeing,
kayaking, rafting, rock climbing, running, sailing, skiing,
sky diving, surfing.

— Fly for Fun

— Technical Challenge

— FPV (First Person View) Flying
— Drone Racing


Presenter Notes
Presentation Notes
The first DIY recreational drones were built for Flying for Fun and the technical challenge.


What can you do with a Drone?

Commercial drone activities
— Education & Research — Construction

— Aerial Photography .
* Weddings .
* Video & Movies

e Sports Filming

— Environmental Studies

e 3D Mapping & Modeling
of Surface Topography

— Real Estate Sales

* Photographs

* Land Surveys

— Marketing

e Aerial Advertising

Civil Engineering
Aerial Inspection of
Bridges, Buildings,
Windmills

Mining Exploration
Power Line Inspection

Oil & Gas Surveys &
Inspections

— Precision Agricultural
* Seeding & Fertilizer

Monitor Crop Conditions

— News & Information



What can you do with a Drone?

Public Safety Activities

Police, Fire & First Responders

Drone as First Responder (DFR)
* Search & Rescue
* Thermal Imaging

Real-Time Crime Center (RTCC)
e Surveillance

* Traffic Flow

Government

* Street Mapping
e GIS Surveying (Geographic Information System)



History of Drones

In 1848, the city of
Venice revolted against
Austrian domination.
The Austrians besieged
the city by sea. During
the siege, they
conducted the first
recorded air raids in
history, using unmanned
balloons to drop bombs
over Venice.



Presenter Notes
Presentation Notes
The Soldaten Freund publishes a letter from the artillery officer Uchatius, who first proposed to subdue Venice by ballooning. From this it appears that the operations were suspended for want of a proper vessel exclusively adapted for this mode of warfare, as it became evident, after a few experiments had been made, that, as the wind blows nine times out of ten from the sea, the balloon inflation must be conducted on board ship; and this was the case on July the 15th, the occasion alluded to in a former letter, when two balloons armed with shrapnel ascended from the deck of the Volcano war steamer, and attained a distance of 3,500 fathoms (4 miles) in the direction of Venice; and exactly at the moment calculated upon, i. e., at the expiration of twenty-three minutes, the explosion took place. The captain of the English brig Frolic, and other persons then at Venice, testify to the extreme terror and the morale effect produced on the inhabitants.

The attacks only stopped because the Vulcano had to return to port to undergo repairs, which the writer regrets the more, as the currents of wind were for a long time favorable to his schemes. One thing is established beyond all doubt (he adds), viz., that bombs and other projectiles can be thrown from balloons at a distance of 5,000 fathoms (5.7 miles) , always provided the wind be favorable.


History of Drones

World War |

Kettering
Automatic Airplane Bug


Presenter Notes
Presentation Notes
The first true UAVs, which are technically defined by their capability to return successfully after a mission, were developed in the late 1950s; but the American military began designing and developing unmanned aircraft during the first World War.

Before World War I, the possibility of using radio to control aircraft intrigued many inventors.  One of these, Elmer Sperry, had been perfecting gyroscopes for naval use since 1896.  In 1911, Sperry started to apply the concept of radio control to aircraft.  He realized that for radio control to be effective, automatic stabilization would be essential.

In 1916, Sperry and Peter Hewitt, an early inventor of radio-related devices, started development of an explosive-laden pilotless airplane for the Navy.  Sperry’s guidance system consisted of a gyroscopic stabilizer, a directive gyroscope, an aneroid barometer to regulate height, servo-motors for control of rudders and ailerons and a device for measuring distance.  The weapon did not possess a degree of accuracy sufficient to hit a ship, but because of its range of 50 to 100 miles, it might be of interest to the Army.

The US Army funded a secret project to develop an unmanned "flying bomb" supervised by Orville Wright and Charles F. Kettering using Sperry’s guidance system.  Kettering was an electrical engineer and founder of the Dayton Engineering Laboratories Company, known as Delco, which pioneered electric starters and ignition systems for automobiles.  Delco was later bought out by General Motors.

Kettering's design, known as the Kettering Bug, was built by the Wright Airplane Company in Dayton, Ohio.  The 4-cylinder, 40-horsepower engine was mass-produced by the Ford Motor Company for about $40 each.  The fuselage was constructed of wood laminates and papier-mâché, while the wings were made of cardboard.  The "Bug" could fly at a speed of 50 mph.  The total cost of each Bug was $400.

Before takeoff, technicians determined the distance to be traveled.  This was used to calculate the total number of engine revolutions needed for the Bug to reach its destination.  When a total revolution counter reached this value, a cam dropped down which shut off the engine and retracted the bolts attaching the wings, which fell off.  The Bug began a ballistic trajectory into the target; the impact detonated the payload of 180 pounds of TNT.

Despite some successes during initial testing, the "Bug" was never used in combat.  Officials worried about their reliability when carrying explosives over Allied troops.  By the time the War ended about 45 Bugs had been produced.  The aircraft and its technology remained a secret until World War II.


First Radio Controlled Model Aircraft

Walt and Bill Good with the Guff (1938)


Presenter Notes
Presentation Notes
The first successful radio-controlled airplane is widely considered to be the Big Guff, built and flown by twin brothers Walter and Bill Good in 1938. It had a wingspan of eight feet, weighed eight and a half pounds, and was powered by a small gas engine. Lead-acid batteries provided the power to the control surface actuators (pseudo servos) and the transmitter was so heavy that the electronics and batteries sat on the ground while a cable connected control box was held by the pilot. This historic RC airplane now permanently resides in the Smithsonian Air & Space Museum.


Radio Controlled Target Drones

0OQ-3 Radioplane Target Drones built during WWII


Presenter Notes
Presentation Notes
In 1935, actor, pilot and model plane enthusiast Reginald Denny introduces the concept of radio-controlled drones for target practice to the military. His corporation, Radioplane, went on to produce 15,000 R/C drones for the Army and Navy between 1941 and 1945.

The OQ-2 Radioplane was the first mass-produced UAV or drone in the United States,

OQ meaning a "subscale target".



MQ-1 “Predator” drone

July 1995 - Enters service for the USAF — Cost $4,030,000


Presenter Notes
Presentation Notes
The USAF describes the Predator as a "Tier II" MALE UAS (medium-altitude, long-endurance unmanned aircraft system). The UAS consists of the "air vehicle" with sensors, a ground control station (GCS), and a primary satellite link communication suite.  Powered by a Rotax engine and driven by a propeller, the air vehicle can fly up to 400 nautical miles (460 mi; 740 km) to a target, loiter overhead for 14 hours, then return to its base.

These are the first generation of drones that can return home and be reused.  Previously, drones were “one use” aircraft.


Drone Swarms



Presenter Notes
Presentation Notes
Intel produces swarm drones.  Drone swarms were used at the Super Bowl and Olympics.  This is a new, emerging technology with many potential civilian and military uses.  Drone swarms “self organize” and broadcast signals to nearby drones about their speed and location.  This process is called “stigmergy”.  

Stigmergy - A mechanism of indirect coordination between agents or actions, in which the aftereffects of one action guide a subsequent action.


First “Toy” Drone

The radio controlled
Parrot AR Drone
was revealed at

the International
CES 2010 in Las
Vegas. Price S359.



Presenter Notes
Presentation Notes
The Parrot AR Drone was revealed at the International CES 2010 in Las Vegas along with demonstration of the iOS applications used to control it. Along with AR Freeflight, the IOS app designed for operation of the drone, Parrot released AR Race, allowing users take part in solo games, or interact with other drones in combat simulations.

The airframe of the AR Drone, constructed of nylon and carbon fiber parts, measures 57 cm (22 in) across. Two interchangeable hulls were supplied with the airframe, one designed for indoor and one for external flight. The indoor hull is made from foam, and encases the circumference of the blades for protection. The outdoors use hull is made from lightweight plastic, and allows for increased maneuverability.  The AR Drone has pitch, roll and yaw electronic stabilization.

Inside the airframe, a range of sensors assist flight, enabling the interface used by pilots to be simpler, and making advanced flight easier. The onboard computer runs a Linux operating system, and communicates with the pilot through a self-generated Wi-Fi hotspot. The onboard sensors include an ultrasonic altimeter, which is used to provide vertical stabilization up to 20 ft.  The rotors are powered by 15 watt, brushless motors powered by an 11.1 Volt lithium polymer battery. This provides 12 minutes of flight time at a speed of 11 mph. Coupled with software on the piloting device, the forward facing camera allowed the drone to build a 3D environment, track objects and drones, and validate shots in augmented reality games.




DJI Phantom |

2013 - First ready-to-fly Personal Drone — Price $679
(Camera not included)


Presenter Notes
Presentation Notes

Widely regarded as a watershed drone, the Phantom is the first off-the-shelf quadcopter that requires no DIY assembly, is easy to operate and maintain and is sold at an affordable price. "Before the Phantom, the personal UAV was a niche technology that was more popular among technically minded enthusiasts.” according to Roger Connor, National Air and Space Museum curator for unmanned systems. Now it's being used by “folks that are really more interested in taking pictures and having that capability mounted on a platform, and not really caring what form it takes.”  Price $679



DJI Phantom 4

@ L
_’—”—¢ /
2016 — Al and integrated camera allowed it to avoid obstacles

instead of just following a GPS signal — It could autonomously
follow people and animals — Price $1399


Presenter Notes
Presentation Notes
One of the most respected drone manufacturers, DJI’s Phantom 4 introduced machine learning and smart computer vision technologies.  It was able to avoid obstacles, and actively monitor (and take photos) people, animals, and items, instead of being limited to following a GPS signal.  It could avoid clothesline and wires.  This UAV was an important landmark in drone photography and drones for consumers.



Varities

of
Drones

Toy Drones — inexpensive

Micro Drones — small size — fly
indoors

Hobby or DIY Drones — wide
variety in cost and features

Racing Drone — fly fast indoors or
outdoors

Photo Drone — high quality
camera

Professional & Special
Purpose Drones — large, $2000
and up



Toy Drones

* Most are sold in retail stores
¢ S20to S250
e Builtin China

e Usually not a “brand name”
product

* No service and limited
replacement parts

* FAA registration usually not
needed




Micro Drones
aka “Tiny Whoop”

* FAA registration not required

* 5 Minute Flight Times

* Camera is Optional

* Fly Indoors or in Calm Wind Outside
* Too Light to Cause Damage

* Indoor Racing




Hobby or
DIY Drones

FAA registration usually &&=
required

Buy or 3D Print parts

Buy motors, controller,
batteries & camera

Only limited by imaginat
and budget

Extensive knowledge
required

Must comply with applicar.
FAA Rules




Racing Drones

* FAA registration
required for
outdoor racing

* 10 Minute Flight
Times

* Includes a Fixed
Camera &
Goggles — First
Person View
(FPV)

* Flyin all wind
conditions




Photography
Drones

e S1500 & up

* FAA registration required

e 20+ Minute Flight Times

* High-Quality Camera

* Fly Outside on “Breezy Days”
* Advanced Features & GPS


Presenter Notes
Presentation Notes
Breezy Days are 20 mph or higher wind gusts.  DJI Mavic Air 2 pictured.


Professional

el i /

* Cost —S$3,000 & up

* FAA registration required
* 30+ Minute Flight Times

* Heavy Payloads
 Redundancy with 8 Rotors

* Fly Outside even on windy days
* Advanced Features & Highly Accurate GPS
* May use a Ground Station


Presenter Notes
Presentation Notes
Multi-rotors with 4 propellers will crash if one motor is “lost”.  Multi-rotors with 6 or 8 propellers will stay airborne, but will lose some performance capability (ie, may not be able to maintain altitude, will have slower forward speed and reduced load carrying capability).


Agricultural Drones

Aeroseeder is based at EImwood Farm in Garnavillo
lowa. U50 model has 14.5-gallon liquid or 77 pounds

dry capacity — 40 acres/hour. 80 pounds empty takeoff
weight.

Drone, Spreader, 2 Chargers and 5 Batteries is $25,270


Presenter Notes
Presentation Notes
Aeroseeder’s drones are built by Qingdao Zhongfei Intelligent Technology Co.,Ltd (brand name BRO) in Qingdao, China.


Agricultural Drones

Biosphere is based Dyersville lowa. DJI Agras T40
model has 14.5-gallon liquid or 88 pounds dry capacity.
110 pounds empty takeoff weight.

Drone, Spreader, 1 Chargers and 1 Battery is $16,999

*Payloads decrease 7 pounds for every 1000 feet
altitude increase.


Presenter Notes
Presentation Notes
Also sells Autel Robotics drones.


Personal Transport Drones

Jetson ONE - $128,000 — 477 units delivered or on
order — taking orders for 2027 delivery
Maximum flight time — 20 minutes
Maximum pilot weight — 210 pounds


Presenter Notes
Presentation Notes
Built in Sweden.  $8000 deposit required. Includes a ballistic parachute with rapid deployment.


Personal Transport Drones

SkyDrive ($1.5M)
Production in 2026
Partnership with Suzuki Motors


Presenter Notes
Presentation Notes
Developed by Toyota.




Presenter Notes
Presentation Notes
Toyota has invested $894M in Joby Aviation.  Currently undergoing FAA certification testing.


Consumer Drone
Market Today

The market is
rapidly
changing
driven by

technological
and
regulatory
change




Drone Market Today
DJI has about 80% market share in the USA



Presenter Notes
Presentation Notes
DJI’s name stands for Dà-Jiāng Innovations.  In 2017, DJI acquired a majority ownership in Swedish camera company, Hasselblad.


DJI Consumer Drones

' []

Flip

Mini

Air
Mavic
Avata
FPV
Phantom




Camera

* NEO

* Flip

* Mini3

* Mini 4 Pro

* Air 3S

* Mavic 3 Pro
Immersive flight
* FPV

* Avata

* Avata 2
Commercial
* Enterprise
* Cinematic
e Agriculture
* Delivery




DJI NEO e NEO — newest model — $199

Recommended for VLOG
weighs 135 grams (0.29 Ibs.)
12 to 30-minute flight time
Maximum range — 4.3 miles



Presenter Notes
Presentation Notes
The NEO does not require FAA registration. 


DJI Flip « Flip — $439

weighs less than 249 grams (0.55 Ibs.)
31-minute maximum flight time
Maximum range — 8 miles



Presenter Notes
Presentation Notes
The Flip (249 grams) does not require FAA registration. 


DJI Mini

* Mini 2 SE - 6.2-mile range — 5280

* Mini 4K — 6.2-mile range — $300

* Mini 3 - 3.7-mile range — 5419

* Mini 4 Pro— 12.5-mile range —
improved camera — $759

* Mini 5 Pro** — $1200

Minis weigh 249 grams (0.55 Ibs.)

*Optional extended flight time
battery or propeller guards increase
the weight

** The Mini 5 Pro reportedly
weights 251 grams


Presenter Notes
Presentation Notes
The Mini (249 grams) does not require FAA registration. 


Air 3S — 12-mile range — 724
grams (1.6 Ibs.) — Upgraded Dual
camera — $1099

Air 3 — 12-mile range — 720 grams
(1.6 Ibs.) — Dual camera — $1099



Presenter Notes
Presentation Notes
Mavic 3 CENE is a professional version.


Mavic 3 Classic — 9-mile range —
958 grams (2.11 |bs.) — Hasselblad

camera —S$1275

Mavic 3 Pro Cine— Telephoto lens
— 963 grams (2.12 |bs.) — $2199



Presenter Notes
Presentation Notes
Mavic 3 CENE is a professional version.


DJI Avata

Avata 2 — New Model - 410
grams (0.9 |bs) — 6.2-mile range —
includes goggles and motion
controller — S1000



Presenter Notes
Presentation Notes
Mavic 3 CENE is a professional version.


FPV — designed for drone racing. —
DJI FPV combo package includes
everything you need: the drone,
batteries, flight controller,
goggles, cables and spare parts —
795 grams (1.8 Ibs.) —

Price S999



Presenter Notes
Presentation Notes
Mavic 3 CENE is a professional version.


DIJi
Phantom

(No longer
in
production)

Phantom 4 Pro V2.0 - for
professional or enterprise users —
6.2-mile range — 1375 grams (3

|bs.)

Phantom 4 Pro+ V2.0 —
enhancements including improved
resolution for on-controller live-
view streaming, enhanced
connectivity

&



Presenter Notes
Presentation Notes
Mavic 3 CENE is a professional version.


O U U U U U U U

DJI Phantom Consumer Drones

nantom 1
nantom FC40
nantom 2
nantom 2 Vision
nantom 2 Vision+
nantom 3

nantom 3 Advanced

nantom 3 Pro

O O U U U U 0

nantom 3 SE
nantom 4K

nantom 4

nantom 4 Advanced
nantom 4 Pro
nantom 4 Pro V2.0

nantom 4 Pro+ V2.0


Presenter Notes
Presentation Notes
Progression of the Phantom series from 2013 to 2025 – 15 models in 8 years.
The Phantom 4 V2.0 and RTK are the only Phantoms currently in production.
DJI announced the end of product support for all Phantom models through the Phantom 3.


Specialized

DJI Drones

Video — Inspire 3 ($16,499)
Enterprise — Matrice &
Mavic 3

Agriculture — Agras T30
(515,999)

Mission Planning — Terra
(529,000) & Mavic 3M
(S5800)



Presenter Notes
Presentation Notes
Real Time Kinematic - RTK processing records GPS information and geotags the images taken as they're captured during the flight.


DJI FlyCart 30

Weight — 143# with two batteries
plus 66# cargo

Max Flight Distance — 10 miles
(664# cargo, dual battery mode) and
5 miles (88# cargo, single battery
mode)

Price — S42,000




DJI News

Frank Wang is founder and
CEO of DJI. Wang founded
DJI in 2006 and ran it out
of his dorm room at Hong
Kong University of Science
& Technology.

DJI is headquartered in
Shenzhen, China.



DJI Cybersecurity

Concerns

The US Military has banned
all purchases of Chinese
manufactured drones due to
cybersecurity concerns.

A report issued by the
Pentagon said it didn’t find
any malicious code when it
analyzed DJI drones.

The Department of
Homeland Security ran tests
on the DJI Mavic Pro and
Matrice 600 Pro and didn’t
find evidence of data being
sent overseas.



In 2020, the U.S. Treasury
Department banned Americans
from trading public securities in
eight Chinese technology firms
including DJI because of their
alleged involvement in
surveillance of Uyghur Muslims
in the People’s Republic.

The Commerce Department
placed DJI on the “entity” list in
2020. This barred U.S.
companies from exporting
products to DJI, which has been
deemed a national security
threat by the Defense
Department.



“All DJI products are
designed for civilian
purposes and cannot meet
the requirements of military
specifications. We do not
support applications for
military purposes.” — DIJI
statement

However, DJI drones have
been used by both side in
the Ukrainian conflict.




Chinese Drone Ban

The 2024 National Defense
Authorization Act (NDAA) requires a
US national security agency to
complete a formal security review of
,  DJI and Autel drones by December

- 23, 2025. If no agency does the audit,
DJI and Autel will be automatically
added to the FCC Covered List, which
would effectively ban new drones
from being imported or sold in the
US. The ban could cause problems for
firmware updates, warranty and
getting replacement parts.



Presenter Notes
Presentation Notes
Five agencies could handle this review: the Department of Homeland Security, Department of Defense, Federal Bureau of Investigation, National Security Agency, or Office of the Director of National Intelligence. As of July 2025, none of these agencies has started the mandated security review process.


What'’s Likely to Happen

If DJI drones are banned, DJI will likely sell their
drones under different brand names through
third-parties like Amazon. The National Defense
Authorization Act ban listed Chinese companies
by name, so “new” companies are not
immediately banned.




FAA Drone Ban

The Federal Communications
Commission (FCC) has recently

voted to ex
potentially

nand its authority to
pan electronic devices,

including DJI & Autel drones, if they

are deemed national security risks.

This decisio
retroactivel

n allows the FCC to
v ban devices that were

previously approved for sale if their
manufacturers are later added to
the FCC's "Covered List".



What'’s Likely to Happen

If the FCC takes action to “delicense” DJI drones,
it will not affect their operation on the 2.4 GHz
and 5.8 GHZ frequencies, as these are public use

frequencies.

Users my not be able to obtain air clearances or
waivers for DJI drones, which will limit their

commercial use.



There are other
drone manufacturers

Other
Drone
W ELES

No one has the

variety that DJI offers

DJI tends to set the
market price

Skydio and Parrot exited the
consumer drone market in 2023.




« Amazon, Alphabet (Wing), Intel Corp,
AT&T and Uber are developing
drones inhouse.

* Amazon and Google have received
FAA permission to conduct limited
drone deliveries

* Amazon “Prime Air” drone can carry
up to a 5-pound payload



Presenter Notes
Presentation Notes
Amazon said its new drones use computer vision and machine learning to detect and avoid people or clotheslines in backyards when landing.  The drones are fully electric, can fly up to 15 miles (24 kilometers), deliver in 30 minutes and carry goods that weigh up to 5 pounds (2.3 kilograms), like a paperback or toothpaste.


As of July 2025

FAA . 1,121,891 recreational SUAS
Registered pilots

Drone « 400,000+ recreational drones

Pilots e 460,375 commercial sUAS
pilots (there were 160,000 in
2019)

e« 433,407 commercial drones



Presenter Notes
Presentation Notes
By FAA estimates, there are over 1 Million pilots flying drones without FAA approval.


UsS

Drone
Pilot

Income

70% earn less than $50,000
per year

13% earn between $50,000
to $100,000 per year

17% earn more than
$100,000 per year

Hourly rates range from $150
to $200 per hour

Drone mapping specialists
earn more than general drone
service providers



The Future

Recreational Drone sales have
plateaued

Commercial Drone sales are still
growing

Top markets are Photography,
Surveying, Construction,

Agriculture, Emergency Response
& Electrical Energy

More Regulation — Public Distrust
& Privacy

Beyond Visual Line of Sight
(BVLOS) rules are under
development



You Are

Responsible

The drone pilot is
ultimately responsible
for all aspects of the
flight, including where
it flies, how high it
flies, and that all rules
and regulations are
followed.
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