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➢ The term drone refers to an unmanned vehicle

➢ Aerial drone & Underwater drone

➢ Aerial drones receive commands remotely – they can 
carry out a range of tasks from taking aerial photos/videos 
to military operations.

➢ Unmanned Aerial Vehicles (UAV) – globally known term

➢ Unmanned Aircraft Systems (UAS) – FAA term 

➢ Small Unmanned Aircraft Systems (sUAS) – FAA term for 
small drones

Terms



Different types of drones are used for various purposes:

1. Fixed-wing drones: longer endurance and high flight speed 
benefiting from their aerodynamics and design – they are best for 
mapping large areas.

2. Single-rotor helicopter drones: powerful and durable – They 
are suited to carry large payloads and fly more efficiently. Usually 
they use gas engines.

3. Multi-rotor drones: widely used – excellent control & 
maneuverability – vertical take off – best for aerial photography 
and aerial inspection. Low flight time if powered by batteries. 
They can be Tricopter, Quadcopter, Hexacopter, Octocopter.

4. Fixed-wing hybrid VTOL drones: fixed wing drones modified to 
take off and land vertically. They are designed for 
mapping, power line inspection, surveillance, agriculture, and 
rescue operations.

Drone Types

www.jouav.com
HAWK1



➢ Flying drones manually: drone pilots have full control of 
the aircrafts and are responsible of every drone movement 
– Pilots must be skilled. Continuous training is 
recommended.

➢ Flying drones autonomously: drones execute predefined 
plans and perform specific maneuvers to complete tasks 
with minimal to no human intervention. This requires 
advanced flight control systems, sensors and software 
algorithms.

How are drones flown?



Typical Plan 
for HAWK1

HAWK1

https://www.youtube.com/watch?v=XTT-16TsD44


Batteries: lightweight but expensive, short lifespan and can 
be hazardous (lithium-ion or lithium polymer)

Gasoline: Long flight time, higher flight speed but 
potentially dangerous and drones can be noisy

Hydrogen fuel: long flight time, environmentally friendly, 
works at low temperatures but produce a lot of heat and 
still not efficient

Solar: long flight time while the sun is available, low 
operating cost

How are drones powered?



• Drone Motors

• Propellers

• Flight Controller

• GPS Module & antenna

• Inertial Measurement Unit: it tracks drone orientation

(i.e. Yaw, Pitch, Roll)

• Electronic Speed Controller

• Power Port Module

• Obstacle Avoidance Sensors

• Gimbal 

• Camera

• Battery

• Remote controller

Main parts of a drone



Optical cameras: they produce photos & videos

Thermal cameras: they produce photos & videos

Multispectral cameras: they produce multi-band images

Lidar sensors: they produce 3D point cloud data

Sniffer sensors: sense leaks of gases

Payload types

Point cloud
Sniffer drone

Orthoimage

Thermal photo



Spatial resolution
o.8 cm

Mouth of the 
Brazos river



Examples

Bird Survey

Prescribed Burn at UH Coastal Center

3D Oil Tanks

https://www.youtube.com/watch?v=jodbtkPO6Ho
https://www.youtube.com/watch?v=3u62e7D_Dsk
https://uhcl.maps.arcgis.com/home/webscene/viewer.html?layers=dcf4e18ba983499086fd1cd174df99eb


sUAS are subject to the Federal Aviation Administration (FAA) oversight and 
enforcement. FAA timeline for drone integration

Regulations vary depending on purpose:
➢ Commercial use: Remote pilot with a Part 107 License 
➢ Recreational use: requirements

◦ Fly only for recreational purposes
◦ Follow the safety guidelines of an FAA-recognized Community Based Organization (CBO)
◦ Maintain visual line of sight or use a visual observer
◦ Give way to and do not interfere with other aircraft
◦ Fly at or below FAA-authorized altitudes in controlled airspace (Class B, C, D, and surface 

Class E designated for an airport) only with prior FAA authorization by 
using LAANC or DroneZone

◦ Fly at or below 400 feet in Class G (uncontrolled) airspace
◦ Take The Recreational UAS Safety Test (TRUST) and carry your certificate when flying
◦ Have a current FAA registration
◦ Do not endanger the safety of the national airspace system

Regulations

https://www.faa.gov/uas/resources/timeline
https://www.faa.gov/uas/recreational_flyers/knowledge_test_updates#:~:text=You%20may%20take%20the%20free,to%20issuing%20your%20completion%20certificate.
https://www.faa.gov/uas/recreationalfliers/faa-recognized-community-based-organizations
https://www.faa.gov/uas/recreational_fliers/where_can_i_fly/airspace_101
https://www.faa.gov/uas/programs_partnerships/data_exchange
https://faadronezone.faa.gov/#/
https://www.faa.gov/uas/recreational_fliers/knowledge_test_updates
https://faadronezone.faa.gov/#/




• Create an account on IACRA to obtain your FAA Tracking 
Number (FTN) at: https://iacra.faa.gov/IACRA

• Create an account on PSI to schedule your test at: 
https://faa.psiexams.com/faa/login

• Find a testing center in your area on PSI and apply for a 
Remote Pilot Knowledge Test 

• Fees: $175.

• Bring your photo ID with signature and address on it.

How can you become a remote pilot?

https://iacra.faa.gov/IACRA
https://faa.psiexams.com/faa/login


• Knowledge Test takes up to 2 hours.

• 60 questions (style: three multiple choice answer).

• 1/3 of questions are easy to answer, 1/3 can be 
challenging, 1/3 designed to test your reading 
comprehension.

• Passing score: 70%.

• FAA recommends 15-20 hours to prepare for the test.

• You have to wait 14 days to retake the test if you fail.







Why covering a range of topics?

• To insure safe airspace and air travel

• It prepares you to become a good remote pilot

• It provides you with a better understanding of aviation by 
providing a glimpse into the FAA history in providing safe air 
travel



Key rules & numbers

• 0.55 lbs: minimum weight of small Unmanned Aircraft Systems 
(sUAS) for aircraft registration with FAA. No need for registration if 
aircraft weight less than 0.55 lbs and used recreationally.

• 55 lbs: maximum weight of sUAS is under 55 lbs.

• Check for details on registration at: https://faadronezone.faa.gov/

• You must be at least 13 year age to register a drone

• You can take the test to become a certified remote pilot at 16 year of 
age or older

• The test is valid for 2 years

• 400 ft Above Ground Level (AGL) : maximum altitude you can fly a 
drone

https://faadronezone.faa.gov/




• 400 ft above/around buildings/structures

• 500 ft below clouds

• 2000 ft horizontal from clouds

• 2000 ft horizontal from guy wires

• 100 MPH (86 knots): maximum speed

• 3 Statute Miles (SM) visibility: minimum visibility distance

• Must maintain visual line of sight of the drone unaided by any device 
other than corrective lenses (medical glasses or contacts).

• At least 8 Hours without alcohol & 0.04 is the maximum blood 
alcohol level. 

• Penalty if you refuse to give a blood alcohol test is: Suspension or 
Revocation of your certificate



• You cannot fly sUAS for 1 year after a narcotic conviction.

• $500: minimum damage (other than the value of your 
drone) to report an accident to FAA.

• You must report accidents to FAA within 10 days of an 
accident.

• You MUST file FAA report if someone seriously injured and 
needed a hospitalization for 48 hours or more.



Questions?


