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A test is provided to assess your comprehension of the course material – 20 

questions have been chosen from each of the above sections.  You will need to 

answer at least 14 out of 20 questions correctly (>70%) in order to pass the 

overall course.   You can review the course material and re-take the test if 

needed. 

You are required to review each section of the course in its entirety.  Because 

this course information is part of your Professional Licensure requirements it is 

important that your knowledge of the course contents and your ability to pass 

the test is based on your individual efforts. 

Course Description: 
 

The purpose of this course is to provide basic background information on 

Unmanned Aircraft Systems (UAS) for use by Engineers.  The use of Small 

Unmanned Aircraft Systems (sUAS, or drones) has become a valuable tool for a 

variety of project types ranging from Land Development, Energy/Utility 

infrastructure, Collection of Biological Data, Public Works and Transportation.    
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At completion of the course you will be able to (1) Understand the meaning of 

"Unmanned Aircraft System (UAS)", (2) Be familiar with various types of drones, 

(3) Understand how UASs fits into the larger landscape of "autonomous aviation 

technologies", (4) Understand basic drone operations, (5) Understand the 

Photogrammetric Process, and (6) Understand the regulatory framework for UASs. 

 
 

How to reach Us … 
 

If you have any questions regarding this course or any of the content contained 
herein you are encouraged to contact us at Easy-PDH.com.  Our normal business 
hours are Monday through Friday, 10:00 AM to 4:00 PM; any inquiries will be 
answered within 2 days or less.  Contact us by: 
 
EMAIL: bajohnstonpe@aol.com 
Phone: 813-398-9380 
 
 

Refer to Course No. 0010329, 
 

  Use of Unmanned Aircraft 

Systems for Engineers 
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20 QUESTIONS 
 

Q1: A typical use of a Small Unmanned Aircraft System by engineers in a Land Development 

Application would include: 

(A) Aerial Imagery with Grading Plan Overlay 
(B) Topographic Surveys 
(C) Stockpile Volume Calculations 
(D) All of the Above 
  

Q2:  Small Unmanned Aircraft Systems particularly refer to drones that are: 
 

(A) less than 55 pounds in size 
(B) less than 10 pounds in size  
(C) fixed wing in construction  
(D) complete autonomous 

 

Q3:  Which type of drone has the unique ability for Vertical Takeoff and Landing:    

 
(A) Fixed Wing Drone 
(B) Fixed Wing Hybrid Drone 
(C) Multi-rotor caged drone 
(D) Multi-rotor uncaged drone 

 

Q4: An unmanned aircraft called an Unmanned Aerial Vehicle is classified as an Unmanned 

Aircraft System when which of the following is true: 

 

(A) the UAV has sensors  
(B) the UAV has is registered with the FAA 
(C) the UAV has a payload 
(D) A and C 

 

Q5: What is the term used for a pilot which operates a UAV by relying on a live video feed from 

the UAV in a display mounted on the remote controller or in a headset: 
 
(A) Full Motion Viewing 
(B) Live Motion Viewing 
(C) First Person Viewing 
(D) Live Person Viewing 

Q6: Laser ranging, when combined with necessary auxiliary sensors such as GPS makes a laser-

based terrain mapping system called: 
 

(A) LADAR 
(B) LIDAR 
(C) LASAR 
(D) LIDOR 
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Q7: An inertial measurement unit, or IMU, is an electronic device that measures and reports on 

aerial vehicle velocity, orientation, and gravitational forces using: 
 

(A) accelerometers   
(B) gyroscopes   
(C) gravitometers 
(D) A and B 
 

Q8: The Concept of Operation (CONOP) defines a complete description of the mission that a UAS 

operation goes through from launch to recovery and will include ALL of the mission details EXCEPT:  

(A) proposed area of operation  
(B) Photometric imaging plan 
(C) intended class of airspace 
(D) Operational Risk Assessment 
 

Q9: Which type of map shows the details of the contours of the land (terrain elevation): 

(A) Sectional Aeronautical Charts 
(B) Sectional Topography Maps 
(C) US Topo Quadrangle Maps 
(D) VFR Topography Maps 
 

Q10: Charge-coupled devices in a Digital Camera are also known as a: 

(A)  Pixels 
(B)  Capacitance Couplers 
(C)  Charge Capacitors 
(D)  Coupled digital array 
 

Q11: In order to acquire the best aerial imagery and maintain the scale factor of the frame the lap 

percentage of the Side Lap is: 

(A)  10 percent 

(B)  20 percent  

(C)  30 percent   

(D)  60 percent 
 

Q12:  Ground Control Points are used in aerial imaging in order to: 

(A)  identify structures 

(B)  create reference points for future use 
(C)  aid in navigation 
(D)  improve accuracy of the imagery compared to ground coordinates 
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Q13: The process of geometrically correcting an aerial image so that it is uniform from edge to 

edge is called: 

 

(A)  ortho rectified 
(B)  ortho justified 
(C)  ortho triangulated 
(D)  ortho populated 
 

Q14: All of the following are major airspace classifications in the controlled airspace EXCEPT:   
 

(A)  Class A 
(B)  Class C 
(C)  Class E 
(D)  Class G 
 

Q15: If a No Drone Zone is sign is posted in an area, which of the following are true: 

(A)  No Takeoffs 

(B)  No Landings 
(C)  No flying in the area above 
(D)  A and B 

 

Q16:  The first FAA order regarding Small Unmanned Aircraft Systems was issued in what year: 

(A) 2007 

(B)  2008 

(C)  2009 
(D)  2010 

 

Q17: According to 14 CFR 107, a Small unmanned aircraft is defined as an unmanned aircraft 

weighing less 55 pounds:   
 

(A) excluding attached sensors 

(B) excluding auxiliary power systems attached  
(C)  including all attachments 
(D)  including all attachments with a 5 pound margin of error  
 

Q18: According to 14 CFR 107,  you are only allowed to operate a Small unmanned aircraft from a 

land vehicle if:     

(A)  there is a chase plane nearby 

(B)  you are in an other than congested area  

(C)  you are in a congested area 

(D) you are in a sparsely populated area 

 



 

Easy-PDH.com    Use of Unmanned Aircraft Systems for Engineers 

Q19: Under Subpart C of 14 CFR 107 a Temporary Remote Pilot Certificate is only valid for how 

long:   
 
(A)  60 days 

(B)  90 days 

(C)  120 days 

(D)  180 days 

 

Q20: Which Subpart of 14 CFR 107 covers waivers to any regulation: 

 
(A)  Subpart A 

(B)  Subpart B 

(C)  Subpart C 

(D)  Subpart D 
 
 
 

 

END OF TEST QUESTIONS 
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INTRODUCTION 

The purpose of this course is to provide basic background 

information on Unmanned Aircraft Systems (UAS) for use 

by Engineers.  The use of Small Unmanned Aircraft Systems 

(sUAS, or drones) has become a valuable tool for a variety 

of project types ranging from Land Development, Energy/Utility 

infrastructure, Collection of Biological Data, Public Works and 

Transportation.   More specifically, an engineer’s use of sUAS 

in the geospatial and mapping applications side can include:   

Application Examples Include: 

LAND DEVELOPMENT  

Aerial Imagery with Grading Plan Overlay 

Construction/Environmental Compliance Monitoring 

Topographic Surveys / Calculations 

Earthwork and Stockpile Volume Calculations 

AutoCAD and GIS Integration 

ENERGY/UTILITY INFRASTRUCTURE  

High Resolution Imagery 

Tower/Structure maintenance inspections 

Bridge/Dam Inspections 

Solar Panel Inspections 

AutoCAD and GIS Integration 

COLLECTION OF BIOLOGICAL DATA  

Aerial Imagery and Videos 

Habitat inspections 

Thermal Imagery 

Stream/River/Lake Inspections 

Post Fire Inspections  

PUBLIC WORKS AND TRANSPORTATION  

360° High Resolution Imagery 

On-Call Infrastructure inspections 

Bridge/Dam Inspections 

Orthomosaic Photography with Google Earth Overlay 

AutoCAD and GIS Integration 

 

Q1 

Q1 
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PART 1 – Unmanned Aircraft Systems Basics 
UAS History 

The use of flying objects, or unmanned aerial vehicles, in a very rudimentary form extends as far back 

as ancient Chinese civilizations around 200 AD where paper balloons were equipped with oil lamps to 

heat the air to fly over their enemies after dark.  Flying overhead these balloons caused fear among 

the enemy soldiers who believed that there was divine power involved in the flight.   

In late 1916, the US Navy funded Sperry Gyroscope Company (later named Sperry Corporation) to 

develop an unmanned torpedo that could fly a guided distance to detonate its warhead close enough 

to an enemy warship.   During World War II the development of unmanned aircraft accelerated with 

both German and Allied  successfully utilized unmanned combat aircraft.  The most extensive 

developments came during the Vietnam War as advances in technologies made UAVs more effective. 

What is the meaning of "Unmanned Aircraft System (UAS)" 

Unmanned aircraft systems (UAS) are part of the larger landscape of “autonomous aviation 

technologies”.  Autonomous aviation technologies move people, goods, and services via autonomous 

aerial conveyance.   

The Code of Federal Regulations defines the Small unmanned aircraft system (small UAS) as a small 
unmanned aircraft and its associated elements (including communication links and the components 
that control the small unmanned aircraft) that are required for the safe and efficient operation of the 
small unmanned aircraft in the national airspace system.  
 
The acronym UAS and UAV short for -- unmanned aerial vehicle -- are used interchangeably but the 

main distinction is that UAVs are the drones themselves and the UAS is the drone, controller, ground 

station, and any other components that control the system. 

UAV vs UAS 

A Drone is also known as an Unmanned Aerial Vehicles (UAV).   “Drone” is the general term for all 

unmanned vehicles.  They can be driven either by remote control, or by computers pre-programmed 

and placed on-board.  Drones are a broad category of vehicles and the word “Drone” originally came 

from the U.S. military during its development of UAVs. 

Unmanned Aerial Vehicle (UAV) is an aircraft without a human pilot on board and a type of 

unmanned vehicle.    The word “drone” generally invokes the idea that the aircraft is not controlled 

by an on-board pilot.  The aircraft may have a remote-pilot guiding or monitoring operations, but the 

aircraft is capable of maintaining a stable position and following a pre-programmed flight path 

without continuous human control.  Drones can include a range of aircraft, from toys - such as 

miniature remote-controlled helicopters - to military machinery.  For purposes of this course, we will 

refer to drones that are less than 55 pounds in size - Small Unmanned Aircraft Systems (sUAS).  

Q2 
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UAS Technology Types 
 
Small Unmanned Aircraft Systems (sUAS) can be categorized by the type of technology they employ.  
Here are 5 basic technology types:   

 
(1) Fixed Wing Drone 
(2) Single-Rotor Drones 
(3) Fixed Wing Hybrids 
(4) Multi-Rotor Uncaged Drones 
(5) Multi-Rotor Caged Drones 

 
 
Fixed Wing Drone 
 
Fixed-wing drones are structured like airplanes.  
They have one rigid wing, which means they 
cannot do vertical lifts. These drones can reach 
higher altitudes and can maintain those altitudes 
longer. Fixed-wing drones are typically used for 
aerial mapping, inspection, agriculture, 
construction, security, and surveillance. 
 
 

 
 

Single Rotor Drone 
 
Single-rotor drones are structured like helicopters 
and have one main rotor for vertical lifts and a 
smaller rotor at the tail for direction and stability. 
Single-rotor drones tend to be stronger and more 
durable, and can carry heavy payloads.  They have 
long flight times, but lack stability. 
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Fixed Wing Hybrid Drone 
 
Fixed-wing hybrid drones have a fixed wing but 
also have the ability to land vertically like 
single-rotor drones. This ability is called 
“Vertical Takeoff and Landing” – or VTOL.  
This is a relatively new design.  

 
 
 Multi-Rotor Uncaged Drones 
 
 Multi-rotor uncaged drones are the most popular 

among both hobbyists and professionals.  Uses 

include aerial photography, filmmaking, surveillance, 

agriculture, and construction. Multi-rotor drones 

are easy to control and maneuver and can take off 

and land vertically and can hover in place.  

 

They are generally more affordable than the other 

types of drones, but they do usually have a limited 

flight time of a maximum of 30 minutes and are 

usually limited to small payloads. 

 

Multi-Rotor Caged Drones 

 

 Multi-rotor caged drones are ideal for confined spaces. 
They are structured similarly to other multi-rotors except 
that the propellers are fully protected by a “cage” or a 
full 360-degree body and propeller guard.  

 
Typical uses include culvert inspections, ballast/fuel tank 
inspections, engine room inspections, or other complex 
indoor space inspections where a multi-rotor drone with 
unprotected props would pose a risk. These drones 
can make contact with surfaces and maintain flight 
due to the props being protected from impact. 
 
Multi-rotor caged drones are not intended for outdoor use because they are not capable of 
withstanding significant wind. 
 
Similar to the multi-rotor uncaged drones, these types usually have a limited flight time of a 
maximum of 30 minute, and they are also usually limited to small payloads. 
 

 

Q3 
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The available capabilities vary greatly between different types of UAV and makes/models of 

similar types.  Consider the table below providing examples of capabilities of two types of 

popular commercial sUAS, showing approximate data for a range of specifications (e.g., range, 

speed, flight time, etc.) – a fixed wing drone and a multi-rotor uncaged drone: 
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PART 2 – Unmanned Aircraft Systems Operations 

UNMANNED AIRCRAFT SYSTEM ELEMENTS 

This section will review the elements that combine to create an operational Unmanned Aerial System 

(UAS).  Most UASs consist of an Unmanned Aerial Vehicle (UAV), human elements, payload, control 

elements (for a larger system it will be a ground control station (GCS) or mission planning and control 

station (MPCS), and a data link communication unit.   

 The Air Vehicle 
The air vehicle is the airborne part of the system - here the aircraft, in conjunction with the 
payload, forms an Unmanned Aerial System (UAS). In general, the unmanned aircraft is 

usually called an Unmanned Aerial Vehicle (UAV) and can be either a fixed-wing or rotary 
airplane that flies without a human on board.  The UAV is a complicated system including 
structures and aerodynamic elements (i.e. wings and control surfaces, propulsion systems, 
control systems, communication elements, etc).    Larger UAVs use fuel-powered engines in 
order to attain flight, while smaller UAVs typically use either gasoline-powered engines or 
electrically powered engines.  When the UAV has sensors and payloads, it is customarily called 
an Unmanned Aerial System (UAS).  

 The Communication Data link 
The term data link is used to describe how commands are communicated back / forth 
between the ground control system and the autopilot. The data link is a key subsystem 

providing two-way communication ensuring the mission is executed safely and to plan.   

The uplink operates with a bandwidth of a few kHz and secures sending data to control the 
UAS flight path and to communicate with the payload; 

 
The downlink from the UAS to the ground control station uses a low data rate to acknowledge 

commands and to send status information about the air vehicle.  High speed data (1-10 Mbs) 
is used to send payload sensor data, such as video, down to the ground control station. The 
downlink signal can also be used to locate and measure the position of the air vehicle in 
reference to the ground antenna and to improve the overall accuracy of target locations 
measured by the payload sensors. 

 

 

 

 

 

Q4 
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For sUAS think of the interaction between the unmanned aircraft vehicle (UAV) and the 
ground-based control station which which controls the UAV’s flight through the simplified 
block diagram below: 

 

 

 

 

 

 

 

Command and Control Element 

The command and control element is the nerve center for the UAS operation and controls the 
following tasks: 

• launching the vehicle, 

• flying the vehicle, 

• recovery of the vehicle, 

• receiving and processing data from internal sensors of the flight system, 

• receiving and processing data from external sensors of the payload, 

• controlling the operations of the payload, and 

• providing the interfaces between the UAS and the outside world. 

 

The command and control element utilizes several subsystems to accomplish its missions 

including: 

• UAV status and controls, 

• payload data display and control, 

• map displays for mission planning and for monitoring the flight path, 

• autopilot to provide the ability for the UAV to execute its mission based on 
preprogrammed instructions without operator intervention, 

• ground terminal for two-way communication with the UAV and the payload, 

• computer(s) necessary to: 

(1) provide an interface between the UAV and operator, 
(2) control the data link and the data flow between the UAV and the command and 

control station, 
(3) perform the navigation functions for the system, 
(4) perform necessary computations for the autopilot and the payload control functions, 
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• communication links to other organizations for command and control and for 
dissemination of information gathered by the UAV. 

 

The most important parts of the command and control element is 1 of 3 Navigation Modes 

and interaction with the ground control station as described below:   

  Manual Navigation 

Under the manual navigation mode, the UAV is directly controlled in real time by a 

remote, human pilot who manipulates joysticks, buttons and/or knobs on a controller. 

Manual navigation relies on uninterrupted and continuous radio communication 

between the UAV and controller. Manual navigation can sometimes include first 

person viewing (FPV), in which a pilot operates the UAV by relying on a live video feed 

from the UAV in a display mounted on the remote controller or in headset. 

  GPS Navigation 

Many UAVs are equipped with GPS receivers that tell them where they are in space 

and time. Relying on the GPS system, UAVs can be pre-programmed to fly 

autonomously to specified locations (also known as waypoints) or use specified flight 

paths. This navigation mode can be achieved without any radio emissions from the 

UAV or GCS, although many UAVs may emit a “heartbeat” signal that occasionally 

transmits telemetry, for safety reasons, back to the controller. This heartbeat function 

is a safety feature that can be turned off to avoid radio emissions. 

  Autopilot 

Autopilot is the sub-system that enables partial or fully autonomous flight. A UAV can 
be operated completely by a remote control, where an operator steers the air vehicle 
all the time, or a UAV can be flown autonomously, where a pre-programmed path is 
fully executed from takeoff to landing by the autopilot sub-system without any pilot 

intervention.  

Small light-weight autopilots are readily available and are made by various 
manufacturers.  In addition to guiding the air vehicle throughout the pre-set flight 
path, the autopilot also executes a “lost link” routine if the UAV loses contact with the 
ground control station.  The lost link procedure guides the UAV to a known waypoint, 

where contact with the ground control station can again be established.  

 

 

 

Q5 
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  Ground Control Station 

The ground command station (GCS) is the site where the pilot controls the UAV during 

the flight. The GCS size and sophistication depends on the category of the UAS/UAV. 
Some large UASs require a formal facility with multiple workstations and personnel, 
while a GCS for small UAS can be a handheld transmitter. Most UASs used by the 
geospatial community are small UASs that do not require a dedicated GCS. 

    

   

 

          Example of Emergency Procedures “Lost Link” Routines 
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Payload 

Payload refers to air vehicle (aircraft) cargo and also defines as the amount of cargo weight an 

air vehicle can safely carry. Carrying a payload on board is the sole purpose for most UASs. 

Payloads come in a variety of sizes, weights, and functions.  

Regarding geospatial remote sensing, the focus is on remote sensing sensors and the 

necessary navigation systems accompanying them.  A UAS dedicated to remote sensing and 

mapping missions is usually equipped with one or more of the following sensors: 

• Electro Optical Sensors 

• Infrared Sensors 

• Laser Sensors 

• Global Positioning System (GPS) 

• Inertial Measurement Unit (IMU) 

Electro Optical Sensors 

Electro Optical Sensors include cameras (still and video, film and digital) that are used 

for Aerial imaging and can be considered one of the most acceptable applications for 

UASs. Recent cameras are all digital cameras (versus film). Digital aerial cameras come 

in different categories such as:  

(1) Large Format Cameras:  mainly used on board manned aircraft and large UASs 

(typically too heavy for small and medium sized UASs).   Large format cameras are 

used to cover large areas such as entire counties or states.     
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(2) Medium Format Cameras (not compact):   These are cameras that are smaller than 
large format cameras and more suitable for medium and large UASs. While still too 

heavy for small UASs these cameras are widely used for manned aircraft and can be 
suitable for large size UASs. 

 
(3) Small and Medium Miniaturized Format Cameras:   This class of cameras is similar 

to the cameras used at home and used for recreational purposes but with compacted 

size to be suitable for UAS use.  Miniaturized cameras are the newest development in 

the field of digital cameras; they are developed mainly for small UASs.  

 

 

  

 

 

 

 

 

Infrared Sensors 

 An infrared sensor operates in the infrared range of the electromagnetic spectrum. 

Infrared sensors for remote sensing are designed to operate in two regions of the 

electromagnetic spectrum (EMS) as follows: 

 (1) Near Infrared Region (NIR) 

 NIR is barley outside the Red of the visible region of the EMS. When the NIR band 

mixed with the red and green bands of the visible light, it forms a false colored 

infrared (CIR) image when is displayed in the order of NIR, R, G instead of the usual 

R,G,B.  False colored infrared imagery is effective in studying vegetation indices and 

vegetation health and conditions.  
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(2)  Thermal Infrared Region (TIR) 

 

TIR sensor records the sensed heat and displays it as an image. There are two different 
technologies used in building such sensors. The uncooled sensor is usually less 
expensive and less sensitive when compared to heavyweight cooled sensors. Thermal 
Infrared sensors are widely used for survey and inventory of buried hot water and 
steam pipes and to inspect heat loss from these pipes. They are also employed for roof 

inspection, looking for water leaks and heat loss.  

 

   

 

 

 

 

 

 

 

 

Example use of UAV with high resolution mapping of coastal 
habitats using comparison of near infrared and color images 
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Laser Sensors 

 

Laser sensors use laser light for range finding. In addition to the laser source, LiDAR 
systems use GPS and Inertial Measurement Units (IMU) for precise geo-location of 
point cloud or terrain mapping.  
 
Laser ranging, when combined with necessary auxiliary sensors such as GPS and IMU 

makes a laser-based terrain mapping system called Light Detection 
and Ranging (LiDAR).   LiDAR systems can map the terrain generating point cloud, 
which can be used to precisely model the terrain below the path of the UAS.  Recently 
miniaturized laser-based systems started their way into UAS payloads.  
 
LiDAR is fundamentally a distance technology. From an airplane or UAV, LiDAR systems 
send light to the ground and as the pulse hits the ground it is returned to the sensor.   
In turn the measurement of the how long it takes for the light to return to the sensor 
is the LiDAR measurement of distance.   

LiDAR is a sampling tool.  Flying over a 
fixed area, over 160,000 pulses per 
second are generated and sent to the 
surface below – therefore 
each 1-meter pixel below gets about 
15 pulses.  This is why a LiDAR point 
clouds create millions of points.  
 
 
 
 

Example use of a roof inspection using UAV with thermal infrared mapping 
of a roof inspection 

Q6 
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Global Positioning System (GPS) 

The Global Positioning System (GPS) is a U.S. government satellite-based navigation 
system that currently consists of at least 24 operational satellites. GPS works in any 
weather conditions, anywhere in the world, 24 hours a day, with no subscription fees 
or setup charges. The U.S. Department of Defense (USDOD) originally put the satellites 

into orbit for military use, but they were made available for civilian use in the 1980s. 

 

 

 

 

 

 

 

 

 

LiDAR mapping of coastal inlet 
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A typical UAS is offered with two grades of GPS accuracies. The most common type is 
the single frequency GPS receivers, it’s cheaper and it does not require post processing 

or real-time correction service.  The single frequency GPS receiver can provide location 
accuracy of around 1 to 2-meter.   

For more accurate geospatial products generation, the more accurate dual frequency 
receiver is used when precise services are needed.  The dual frequency GPS receiver 
offers  two modes of operation both of which yield positional accuracy of 1 to 3 cm 
with little or no ground controls required for the project.  

Inertial Measurement Unit (IMU) 

An inertial measurement unit, or IMU, is an electronic device that measures and 
reports on aerial vehicle velocity, orientation, and gravitational forces using 

accelerometers and gyroscopes.  IMUs are typically used to control and maneuver 
manned aircraft, unmanned aerial vehicles (UAVs), and satellites.   Another important 
use for the IMU is that it helps IMU-enabled GPS devices to maintain positioning 
information when GPS-signals are unavailable, such as in tunnels, inside buildings, or 
when electronic interference is present. 
 
The IMU is the main component of inertial navigation systems (INS) used in aircraft, 
spacecraft, watercraft, and guided missiles in Geo-spatial mapping activities. The data 
collected from the IMUs sensors allows us to determine the orientation of the sensor, 
which is an important aspect in geo-locating on the ground each pixel of the sensor. 
The IMU, like other components necessary for the operation of UASs, is miniaturized 
in weight and size to make it fit on small UASs.  

• Gyroscopes: providing a measure angular rate 

• Accelerometers: providing a measure specific force/acceleration 

• Magnetometers: measurement of the magnetic field surrounding the system 
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Launch and Recovery 

The most human interaction is required in the the launch and recovery element.  For example, 
some UASs require elaborate launching procedures while others can be hand thrown toward 
the sky.  Some large UASs require long runways and other field support equipment such as 
fuel trucks, ground power units, and ground tugs.  For most small UASs that are used for 
geospatial work much simple procedures are required including hand held launch or launch 
with use of a catapult. 

 

Human Element 

Human interaction is considered to be the most important element for the successful and safe 
operation of the UAS.  Even with autonomous flights using autopilot, the human role during 
launch and recovery is crucial to the operation of the UAS.  As navigation technology 
continues to develop, the human role in operating a UAS will diminish dramatically. 

Starting with mission planning, humans have to design and arrange a concept of operation in 
order to guarantee success.  Equally important is the human role in the flight control process. 
Autopilot can do only so much without the guidance and intervention of the operator. 

IMU originally used on Apollo Mission (1960s) IMU chips used today 



 

Easy-PDH.com     Use of Small Unmanned Aircraft Systems for Engineers     Page 17 

The role of the pilot and the observer cannot be underestimated, as without them the flight 
will not occur. The human element is involved in all of the following aspects of operating a 

UAS and must be performed by an operating team: 

• Mission planning and control 

• Launch and recovery procedure 

• Payload management and control 

• Data links monitoring 

• Ground support equipment coordination and management 

CONCEPT OF OPERATION (RISK ASSESSMENT) 

The term Concept of Operation (CONOP) defines a complete description of the mission that a UAS 
operation goes through from launch to recovery.  The CONOP includes a procedure for the mission to 
be carried out to achieve the mission objectives. While the procedure depends on the system 
configuration and capabilities, UAS capabilities are determined by its components such as sensors, 
guidance, endurance (in time), weather limitations (ceilings, wind speeds, etc.), navigation.  CONOP 
may also depend on other factors such as safety considerations for the UAS as well as to the people 
and property that resides along the flying path of the mission.  The CONOP procedure will also 
include weather condition such as wind speed and visibility as the mission may be halted or 
terminated if the favorable weather condition is not reached. 

For the Federal Aviation Administration (FAA) the CONOP provides a clear understanding of the 
proposed operations.  Included in the CONOP is the following: 

• Description of the UAS 

• Details of the intended use 

• Proposed area of operation 

• Intended class of airspace 

• Operational Risk Assessment (ORA) 

The CONOP leverages an array of information from 16 specific information classes:   
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Following is an example operational view of the CONOP and the ORA (see table 1 for identifiable risks 

and risk mitigations): 

 

 

 

 

 

 

 

 

 

 

 

Risks Risk Mitigation 
Flight Over People/ 
Moving Vehicles 

Vehicle maintains safe lateral distance around people and moving vehicles as established 
in its flight plan or as information is updated during flight, e.g., changes to route of flight 
or 3rd party risk assessment. 

Obstacle Avoidance Flight plan accounts for known obstacles as specified on aeronautical charts and maps, 
and other geographic information products to ensure safe lateral and vertical distances. 
Detect and Avoid System monitor planned operational trajectory to detect unanticipated 
obstacles to be avoided. 

Weather Flight plan checked before departure for current and forecast weather including 
temperature, wind direction, strength and gust, convective weather, precipitation, and 
icing. Microweather forecasting for urban flight planning. Pilot weather reports used to 
update flight plan. 

RF Interference Operational systems monitor and assess RF interference for disrupting communications. 

GPS Degradation Operational systems monitor and assess RF interference for disrupting communications. 

Vehicle System 
Failure 

Vehicle health monitoring systems continuously assess performance of onboard 
operational systems, e.g., battery power and motor performance. 

Traffic Collision 
Avoidance 

An on-board real-time operational system provides detect-and-avoid warning, determines 
maneuvers away from other airborne vehicles, and executes these maneuvers while 
communicating with other vehicles 

Route Conflict On-board and/or ground-based operational systems provide safe sequencing and spacing 
between flights going to the same destination vertiport/airport, as well as separation 
between vehicles having crossing trajectories including during climb/descent 

Terrain Collision 
Avoidance 

An on-board real-time operational system provides detect-and-avoid warning and 
maneuvering away from terrain to avoid controlled-flight-into-terrain 
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Specific sub-components of the UASs itself used in the CONOF are illustrated below (installed as part 

of the UASs available in the market today): 

 

  

 

 

 

 

 

Concept of Operation (CONOP) with Risk Assessment Example 

Consider a sUAS operating in an inspection application to be operated in and around highway 

infrastructure (roads, buildings, bridges, etc).  This application has the potential for collisions 

as described in into two categories: collision with other airplanes operating and collision with 

infrastructure.   The consequences of a collision between a small UAV and a person-carrying 

aircraft can be loss of life, property or both.  However, this type of operation is far more than 

likely going to occur in areas that are not close to airports or areas where there is a sizable 

level of aircraft traffic.  Conversely, while a collision with infrastructure can cause property 

damage, it can also lead to personal injury if a disabled UAV lands on persons or fast-traveling 

vehicles below.  It is because of this that it can be argued that collision with infrastructure can 

be more of an important concern than a mid-air collision. 

  

 

 

 

 

 

 

 

 Figure 1 
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 Refer to Figure 1, the operational plan is to inspect a bridge and there is an area on the bridge 

over which flying a sUAS is not allowed (i.e. proximity to certain structures).  This exclusion 

area and required “standoff” distance must be taken into account with the operation plan.    

 Once the vehicle is launched, it commences operating per the operation plan and procedures 

unless the operation is in response to an emergency.   In this case, the operational plan 

requires flying a “race track” pattern as shown in Figure 1. The operational plan (procedure) 

will include items such as of how close the vehicle must be (or how far away it needs to stay) 

from the structure being inspected.  This “standoff” distance is an operational requirement. 

 Now let’s introduce a safety risk – engine failure 

 The engines on sUAVs provide thrust required for flight and the thrust generated by the 

engines allows the sUAV to maintain a constant altitude or climb.  Without the engine, sUAVs 

are gliders and cannot fly at a constant altitude or climb.  

 In this instance the safety risk present is that of a collision potential with buildings, persons or 

vehicles.  A particular concern in urban operations would be a gliding descent into a vehicle 

on a highway that is moving at high speeds. 

 One mitigation strategy that can be considered in the case of engine failure is modifying the 

trajectories flown during the operation.  For example, consider the same bridge inspection 

above in Figure 1 and an engine fails.  This could lead to a collision between the gliding SUAV 

and traffic on the bridge if the failure occurred while the sUAV was flying over the roadway. 

This situation could be avoided by operating the SUAV as shown in Figure 2 in a flight path 

that does not take the sUAV over the bridge itself (except for a short connector flight). 

 

 

 

 

 

 

 

  

 

Figure 2 
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sUAS MISSION PLANNING 

For geospatial projects, successful execution of any mapping project requires a tremendous amount 
of planning prior to mission execution.  Planning must be done by an experienced person who is 
familiar with all aspects of mapping.  Mission planning includes the following categories: 

▪ studying area maps 
▪ understanding camera sensor characteristics  
▪ planning the aerial imagery 
▪ planning ground controls 

 

Studying Area Maps 
 

Flight planners should acquaint themselves with the project area through two types of maps 
before proceeding with further steps of the design (1) U.S. Topo Quadrangle Maps and (2) 
Sectional Aeronautical Charts. 

The U.S. Topo Quadrangles Map is mainly a topographic map and shows the details of the 

contours of the land (terrain elevation).  This type of map reveals all information that a 

planner needs about the topography in the project area.  Topography will affect the flight plan 

parameters such flight lines, spacing, and imagery spacing. Quad maps can be downloaded 

from the USGS.   

 

 

 

 

 

 

 

 

 

 

 

 Sample of US Topo Quadrangles Map 
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Sectional Aeronautical Charts, also called VFR charts, are described as “the primary 
navigational reference medium” used by the VFR pilot community. These charts include the 

most current data at a scale of (1:500,000) which is large enough to be read easily by pilots 
flying by sight under Visual Flight Rules.  Sectionals are named after a major city within its 
area of coverage. 

The chart legend includes aeronautical symbols and information about drainage, terrain, the 
contour of the land, and elevation. You can learn to identify aeronautical, topographical, and 
obstruction symbols (such as radio and television towers) by using the legend. A brief 
description next to a small black square indicates the exact location for many of the 
landmarks easily recognized from the air, such as stadiums, pumping stations, refineries, etc.  

A small black open circle with descriptive type indicates oil, gas or mineral wells. A small black 
circle with descriptive type indicates water, oil or gas tanks. The scale for some items may be 

increased to make them easier to read on the chart.  Typically these charts are updated every 
six months, most Alaska Charts annually.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample of Sectional Aeronautical Charts 
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Understanding Camera Sensor Characteristics 
 

Flight planners should also acquaint themselves 
with the characteristics of the aerial camera being 
used for the successful execution of any mapping 
project.  With traditional film cameras the focal 
plane of an aerial camera is the plane where all 
incident rays coming from the object are focused 
– this would be where the film was placed. 
 

But today, in place of the film in a traditional camera, the digital camera has a focal plane that 
is occupied by a sensor that has a 2-dimensional array of charge-coupled devices (CCD).   Each 
CCD is a capacitor and has the ability to store an electrical charge - the CCD is also called a 

pixel.  The sensor is mounted at the focal plane of the camera and when an image is taken, all 
CCDs of the sensor are exposed simultaneously producing a digital frame.   
 
The CCD is sensitive to light and 
 converts the photons of light to an 
electrical charge (the photoelectric 
effect).   
 
The value of the charge is  
then measured, converted to a 
numeric value, and then recorded 

to a computer file.  Once all of the  
data is recorded, the original image 
can be reproduced on a computer 
screen. 

 

 Each photon of light is filtered on top 

 So that only 1 color of light (red, blue, 

 and green) can pass through.   

 

 The size of a digital camera is measured by the size of its sensor (CCD). The higher number of 

CCDs (pixels) in the sensors, the bigger and more expensive the camera is and the better the 

resolution of the images taken.  If a camera has a sensor with 4000 pixels by 4000 pixels, it is 

called a 16 megapixels camera.  
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Planning the Aerial Imagery 

 In order to understand mission flight planning, you need to understand the geometry of the 

image as it is formed within the camera. The size of the CCD array and lens focal length 

coupled with flying altitude (above ground) determines the image scale or the ground 

resolution of the image. Therefore, it is essential to the work of the flight planner to have all 

of this information understood and available before starting to design a mission. 

In photogrammetry, the main types of imagery are defined in terms of the angle that the 

camera optical axis makes with the vertical (nadir):  (1)  true vertical photography: ±0º from 

nadir and (2) tilted or near-vertical photography > 0º but less than ±3º 

Consider the basic geometry of a vertical photograph or image - an image taken with a 

camera that is looking directly down at the ground.  As the aircraft moves, so does the 

camera, and this makes it impossible to take a true vertical image.  Therefore, vertical image 

definition allows a few degrees deviation from the nadir (the line connecting the lens frontal 

point and the point on the ground that is exactly beneath the aircraft).   

Knowing the proprieties of the digital camera (focal length, resolution, pixel size, etc.), the 
flight planner can plan the path of the flight, in order to respect the scale factor of the frame, 
the overlapping between the frames (longitudinal and transversal) and the GSD (ground 
sampling distance), that is the distance between two pixel in the object space. 
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The amount by which one photograph includes the same area covered by another, is 

customarily expressed as a percentage.  In order to acquire the best imagery and to maintain 

the scale factor of the frame, two types of flight path or overlap are used: (1) the Forward Lap 

and (2) the Side Lap.  

The normal Forward lap percentage is 60% while the Side Lap is 30% 

 

 

 

 

 

 

 
The figure below illustrates how different camera orientations and how a grid of section lines 
appears on various types of photos: 
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Bringing this all together, flight planning for the mission will pull in a flight path that will generate the 

highest quality photo sequence considering the geometry of the camera system. 

 

 

 

 

 

 

 

 

 

 

Planning Ground Controls 

Ground control is one of the most important elements of an aerial mapping project because it 

ensures accuracy.  UAVs drones are very adept in the air, but their accuracy does not 

automatically translate to accuracy on solid ground.   In geospatial projects, ground control 

points (or GCPs) are points on the ground with known coordinates that a surveyor can 

precisely pinpoint, and with these, you’re able to accurately map large areas with a UAV. 

Essentially, GCPs reduce the margin of error from a scale of meters to centimeters. 

When planning GCP placement, look for possible line-of-sight obstructions. Set down all of 
your GCPs in clear view of the sky and avoid putting them under trees, near fences, or any 
other obstacles.  It is best to have an unobstructed view of the sky in every direction above a 
15° angle. 
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With GCPs More is not necessarily better - what you need is an optimal geometry of 
GCPs across the entire surveyed area.  The placement of GCPs is more important than the 
number and placing points on the ground closer together in one spot doesn’t saturate their 
accuracy.   The goal should be to create a shape bounding your entire site and place GCPs 
throughout the middle as equitably as possible, including placement at the lowest and highest 
elevations. If you have a giant “air pocket” in the middle with no GCP on it, “pinning down” 
the aerial photos to that survey area will be difficult. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example of POOR Placement of GCPs 
(1) Not surrounding the entire site 
(2) No placement at the tallest points 

Example of BEST Placement of GCPs 
(1) surrounding the entire site 
(2) placement at the tallest points 

Planning and Placement of GCPs 
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PART 3 – THE PHOTOGRAMMETRIC PROCESS 

Photogrammetry, as its name implies, is a three-dimensional coordinate measuring technique that 

uses photographs as the fundamental medium for metrology or measurement. The fundamental 

principle used in photogrammetry is triangulation. By taking photographs from at least two different 

locations, so-called ‘lines of sight’ can be developed from each camera to points on the object. These 

lines of sight, sometimes called rays owing to their optical nature, are mathematically intersected to 

produce the three-dimensional coordinates of the points of interest. 

Digital photogrammetric method involves processing the digital images of aerial photograph using 

computer. The digital images can be captured directly using digital camera or scanned from aerial 

photographs. As the product are in digital form, they can be easily stored and manage such as digital 

map and can be saved in computer storage media.  In this paper, the aerial photographs will be 

acquired using a compact digital camera and UAV system. 

The following process steps (shown in phases) are used to produce large scale mapping using digital 

aerial imagery: 
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 Phase 1:  Planning and Preparation 

 This stage investigates the purpose of the study - the photographic scale, flying height of UAV, 

coverage, etc.  Some key aspects to consider include: 

• the area should be accessible and open for easy take-off / landing 

• determine the 60% side lap and 30% end lap 

• properly install all instruments 

• sUAS missions planning 

Phase 2:  Data Acquisition 

Once all the parameters and requirements are defined for the mission, a flight plan is 

developed and aerial imagery is acquired according to the project specifications.  The flying 

height and speed were fixed, timing intervals are determined in order to obtain consistent 

flying axes.  The data acquisition phase is ready.  

The GCPs are established providing the position information includes Northing, Easting, and 

Elevation (X, Y, and Z).   Other points on the study area are identified on aerial photographs 

(i.e. the corner of the road, building, drain)  and considered as GCPs. 

 

 

 

 

 

 

 

 

 

 

 

 

Study Area 
Identified 

Example 
Strip of 
Aerial 
Photos 

Location of 
GCPs 

Identified 
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Phase 3:  Data Processing 

 In this phase digital image processing is carried out for deriving mosaic orthophoto from UAV 

imagery.  Imaging Software is used to process the digital image of small format camera.  The 

GCPs is used to perform the aerial triangulation in order to produce stereoscopic model.  The 

step is continued by generating orthophoto of the digital aerial imagery. 

The orthophoto (also called a orthophotograph) is 

an aerial image that has been geometrically 

corrected (ortho rectified) so that the image is 

uniform from edge to edge. Orthophotos are 

corrected to remove terrain effects (this occurs 

when a 3-D surface image is converted into a 2-D 

product) and distortions that result from the 

camera’s lens and the angle the photo was taken 

from the UAV.  The goal of ortho rectification is to 

create an image where distance measurements 

are the same across the entire image.  A digital 

orthophoto typically has a geographic reference 

to the Earth,  such as State Plane coordinates, so 

that each that pixel in the photo can be accurately 

 located.    Refer to the figure to the right as 

a processed orthophoto of the study area. 

 

 The final processing step in the Data Processing 

phase is the development of the contour line image 

generated based on aerial triangulation process. 

See Figure to the right. 

 

In this case, the imaging software generates fine 

red color lines depicting higher terrain elevations 

while thick red displays the lower terrain elevations. 

 

Next, the generated contour line image is overlaid 

with orthophoto generated using the same digital 

photogrammetric software.  In this case, the contour 

line interval generated for small format aerial 

photograph is 1 meter.  In any case, the contour 

lines and the orthophoto should fit together 

and can be overlaid as one.   
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Phase 4:  Analysis 

In the final step the orthophoto generated is 

analyzed by comparing with fixed GPS coordinates 

and the accuracy of orthophoto is calculated.    

 

In a process called Space Resection, the ray 

intersection in space is aligned to include camera 

position.  Space resection is a numerical method 

using collinearity equations to simultaneously 

yield all six elements of exterior orientation (X, Y, 

Z, omega, phi, and kappa). Once known, the 

imaging software can measure the photo 

coordinates of any point in a photo (x,y) and the 

ground coordinates can be computed. Ortho 

rectification software also utilizes space resection 

for ortho-rectifying an image.   

 

Combined Orthophoto of study area overlayed with contour lines 

6 images with rays from the ground enter the 
camera lens – the intersection of the rays at 
the center point of the photo is compared to 
external orientation coordinates 
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The accuracy and difference of the measurements can be shown in tabular format:   

 

 

 

 

 

 

 

 

 

 Digital Terrain Data (a step-beyond) 

 Similar to LiDAR, stereo imagery can be used to generate accurate digital elevation models. 

Again, most software used for UAS data processing has the capability for image matching 

techniques to produce fine quality elevation models that can be used for the ortho 

rectification process and other terrain modeling purposes.  

 Common variations of the conversion to Digital Terrain Data include: 

▪ Digital Surface Models (DSM) 
▪ Digital Terrain Models (DTM) 
▪ Triangulated Irregular Network (TIN) 

 

  Digital Surface Models (DSM) 

Represents the original bare-Earth surface, INCLUDING natural and built features 

(BEFORE any features such as buildings and trees are removed ) 

Digital Terrain Models (DTM) 

Represents the bare-Earth surface with display of geographical elements and natural 

features such as rivers, ridge lines, etc  

 

 

 

Comparison of Static GPS Coordinates vs. Aerial Imagery 
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Triangulated Irregular Network (TIN) 

The Triangulated Irregular Network (TIN) is a form of vector-based digital geographic 

data and is constructed by triangulating a set of vertices (points).  The edges of TINs 

form contiguous, nonoverlapping triangles and can be used to capture the position of 

linear features such as ridgelines, streams, etc.  Shown below are the nodes and edges 

of a TIN (left) and the nodes, edges, and faces of a TIN (right). 

 

 

 

 

 

 ------   Relative Comparison of DSM and DTM  ------
Models 
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PART 4 – NATIONAL AIRSPACE REGULATIONS 
The Federal Aviation Administration – or FAA – has a mission to maintain a safe and efficient air 
space system and also promote aviation.   Through Airspace Regulations, the FAA: 

• is responsible for ensuring safety in the National Airspace System (NAS) 
• provides specific regulations which differ depending on the type of operation 
• provides specific regulations on airport depending on their scale 

 The National Airspace System has three major infrastructure components: 

(1) Airspace classifications 
(2) Types of airports and landing areas 
(3) Presence of Air Traffic Control (ATC) 

 

AIRSPACE CLASSIFICATIONS 

The two categories of airspace are: regulated and non-regulated. Within these two categories, 
there are four types: controlled, uncontrolled, special use, and other airspace. The categories 
and types of airspace are dictated by the complexity or density of aircraft movements, nature 
of the operations conducted within the airspace, the level of safety required, and national and 
public interest. 

Controlled Airspace  

Controlled airspace is a generic term that covers the different classifications of airspace and 
defined dimensions within which air traffic control (ATC) service is provided in accordance 
with the airspace classification.   

 Digital Imagery Output in TIN format 
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There are five major airspace classifications in the controlled airspace: 

▪ Class A  
▪ Class B 
▪ Class C 
▪ Class D 
▪ Class E 

 

 

 

 

 

 

 

 

 Class A 

Class A airspace only exists at high altitudes.  The floor of this airspace is at 18,000 ft 
above sea level and it extends up to 60,000 ft.  For the most part this airspace is only 
used when aircraft are enroute between their airports, and this is what most people 
consider cruising. A typical airliner will usually go up to 30,000-40,000 ft depending on 
the weather conditions. Most of the aircrafts flight time is actually spent in Class A 
airspace as this is the cruise portion of the flight which can last for several hours.  

In order to enter this airspace, the aircraft must have special equipment, and the pilots 
must be in contact with ATC.  For the purposes of small UAS operations, normal 
commercial vehicles are not able to fly high enough access this airspace. 

  Class B 

Class B airspace is generally airspace from the surface to 10,000 feet mean sea level 
(MSL) surrounding the nation’s busiest airports in terms of airport operations. The 
configuration of each Class B airspace area is individually tailored, consists of a surface 
area and two or more layers (some Class B airspace areas resemble upside-down 
wedding cakes), and is designed to contain all published instrument procedures once 
an aircraft enters the airspace.   

A remote pilot must have approval from ATC before operating in Class B airspace. 
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Class C  

Class C airspace is generally airspace from the surface to 4,000 feet above the airport 
elevation (charted in MSL) surrounding those airports that have an operational control 
tower, are serviced by a radar approach control, and have a certain number of 
instrument flight rules (IFR) operations or passenger enplanements.  Although the 
configuration of each Class C area is individually tailored, the airspace usually consists 
of a surface area with a 5 nautical mile (NM) radius, an outer circle with a 10 NM 
radius that extends from 1,200 feet to 4,000 feet above the airport elevation.  

A remote pilot must have approval from ATC before operating in Class C airspace. 

 
Class D  

Class D airspace is generally airspace from the surface to 2,500 feet above the airport 
elevation (charted in MSL) surrounding those airports that have an operational control 
tower. The configuration of each Class D airspace area is individually tailored and, 
when instrument procedures are published, the airspace is normally designed to 
contain the procedures. Arrival extensions for instrument approach procedures (IAPs) 
may be Class D or Class E airspace.  

A remote pilot must have approval from ATC before operating in Class D airspace. 

  Class E  

Class E airspace is the controlled airspace not classified as Class A, B, C, or D airspace. 
A large amount of the airspace over the United States is designated as Class E airspace. 
This provides sufficient airspace for the safe control and separation of aircraft during 
IFR operations.  

Sectional and other charts depict all locations of Class E airspace with bases below 
14,500 feet MSL. In areas where charts do not depict a class E base, class E begins at 
14,500 feet MSL. In most areas, the Class E airspace base is 1,200 feet above ground 
level (AGL). In many other areas, the Class E airspace base is either the surface or 700 
feet AGL. Some Class E airspace begins at an MSL altitude depicted on the charts, 
instead of an AGL altitude. Class E airspace typically extends up to, but not including, 
18,000 feet MSL (the lower limit of Class A airspace).   All airspace above FL 600 is Class 
E airspace.  

Federal Airways, which are shown as blue lines on a sectional chart, are usually found 
within Class E airspace. Federal Airways start at 1,200’ AGL and go up to, but, not 
including 18,000’ MSL.  

In most cases, a remote pilot will not need ATC approval to operate in Class E 
airspace. 
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 Uncontrolled Airspace (Class G) 

Uncontrolled airspace or Class G airspace is the portion of the airspace that has not been 
designated as Class A, B, C, D, or E.   It is therefore designated uncontrolled airspace. Class G 
airspace extends from the surface to the base of the overlying Class E airspace.  

A remote pilot will not need ATC authorization to operate in Class G airspace. 

 
Special Use Airspace  

Special use airspace or special area of operation (SAO) is the designation for airspace in which 
certain activities must be confined, or where limitations may be imposed on aircraft 
operations that are not part of those activities. Certain special use airspace areas can create 
limitations on the mixed use of airspace. The special use airspace depicted on instrument 
charts includes the area name or number, effective altitude, time and weather conditions of 
operation, the controlling agency, and the chart panel location. On National Aeronautical 
Charting Group (NACG) en route charts, this information is available on one of the end panels. 
Special use airspace usually consists of:  

• Prohibited Areas 
• Restricted Areas 
• Warning Areas 
• Military Operations Areas (MOAs) 
• Alert Areas 
• Controlled Firing Areas (CFAs) 

 

TYPES OF AIRPORTS AND LANDING AREAS 

Airports, and landing areas such as helipads, can be broken up into three different categories -  

(1) public, (2) private, and (3) military.  

• Public airports and landing areas are exactly what you think of with normal 

commercial service.   

• Private airports and landing areas are those owned by individuals and they are on 

private property and can only be visited with prior permission of the individual who 

owns it.  

• Military airports and landing areas are military bases as you would expect and have 

special procedures for gaining access into them. There is a hybrid approach where 

public airports and military airports can be co-located. When using a public/military 

airport or landing area, as long as you’re on the public side you would follow the public 

rules.  
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Drone operations at airports are prohibited without prior permission. You receive this 

permission through Low Altitude Authorization and Notification Capability (LAANC) or FAA 

Drone Zone. Prior to obtaining this permission, drone operators may not operate within the 

zones designated by the airport.  The zones are near the approach and departure corridors for 

the runways and they start at the ground surface.  Each airport will have its own rules for 

exactly where it implements the no-fly zone around the airport.  You have to consult each 

airport individually for that information.  

No Drone Zone Areas 

• Restricted Airspace: The FAA prohibits drone 
flight over certain areas of airspace. 

• Local Restrictions:  In some locations, drone 
takeoffs and landings are restricted by state, 
local, territorial, or tribal government agencies. 
The FAA has provided No Drone Zone sign that 
can be used by these governments to identify 
areas where there are local flight restrictions. 
It is important to note, these No Drone Zones 
only restrict taking off or landing and do not 
restrict flight in the airspace above the 
identified area. 

• Temporary Flight Restrictions (TFRs) define a 
certain area of airspace where air travel is 
limited for a period and may be in place for 
different reasons. The FAA may use the term 
"No Drone Zone" to identify an area where 
there is a TFR.  Examples include, major 
sporting events, presidential movements, 
or in security sensitive areas designated by 
federal agencies. 

Restriction details of the TFR include, size, altitude, date/time, and what types of operations 
are restricted and permitted.   All pilots are required to adhere to the restrictions of the TFR. 
When trying to conduct drone operations in Controlled airspace, it’s very important to know 

the requirements for altitude that you have to operate under and seek prior permission. 

Again request permission or a 

waiver via the LAANC or the 

FAA drone zone website.  
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 Both are websites that you can log into with your profile and request permission to fly in a 

specific area. An example of this is if you want to fly in an area that was near an airport and 

they had a limitation where the no operations starts at the surface. You could go into the 

system and request the ability to fly within a certain geographical area and if your request 

was approved, you would get a waiver sent back to you allowing you to fly. The process 

happens fairly quickly and can be done within a matter of minutes, but it’s a very important 

step to remember to do prior to flight. When trying to fly near busier airports, however, the 

requests may be delayed or not approved due to the amount of aircraft.  At no times will ATC 

allow the operation of a drone flight to interfere with other traffic they are controlling.  Both 

websites provide an interactive map in which you can visualize the area in which you want to 

operate and learn about the specific altitude requirements for that sector.  

 Aeronautical Sectional Charts 

The primary aeronautical charts that you’ll be looking at as a Remote Pilot will be 

sectional charts.  These charts provide a high-level view of the airspace. Some of their 

distinguishing characteristics are the locations of airports and other navigational 

facilities. They will provide you with terrain information and a rough outline of the city 

that you’re operating in or the urban environment that you’re operating over. It’s 

important to be able to read these charts so that you always know exactly where the 

airports are located around you.  The other important reason why you want to look at 

these charts is to identify the airspace that you’re going to be operating near.  If you’re 

going to be near class B, C, or D airspace, you will need to go seek the LAANC approval. 

If you’re going to be operating in class E or G airspace, there’s a greater likelihood that 

you’ll be able to fly up to 400 feet above the ground, but always confirm that.  Below is 

a layout of the sectional charts for the US. 
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When you first start to look at a sectional 

chart, there is a lot of symbology and the 

easiest way to learn to read these – look 

at the legend on the side of the chart. The 

sample legend at the right shows what 

the symbols mean and there is nothing 

on the chart that does not also appear in 

the legend.  In addition, the chart will have 

latitude/longitude lines on it that can be 

used to fly using the coordinate system.   

Before flying, you always want to look at 

the Sectional chart just to determine which 

type of airspace you are going to be flying in 

and if there are any airports in your vicinity. 

Sectional Charts - Class B Airspace 

Class B airspace is outlined on sectional charts in solid blue lines that will show up as 

mainly concentric rings. There will be an altitude block to help you identify that 

upside-down wedding cake shape. When you look at the smallest inside ring, it will say 

SFC on it, which means that the airspace goes down to the surface, and then they’ll be 

a two-digit number on top of that which provides the top altitude for that area. Add 

two zeros to the end of that number to convert it to “thousands of feet.”  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 80/SFC in the smallest 
ring means that the 

airspace starts at the 
surface and goes all the 

way up to 8000 feet. 
 

 As you look at each 
concentric ring out from 
the center of the airport 

towards the final 
concentric ring anything 
within these blue rings is 

Class B airspace. 
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Sectional Charts - Class C Airspace 

Class C airspace is going to be defined with magenta colored rings. Again, you’ll want 

to look at the altitude blocks listed there. The center ring will always say SFC and then 

there will be a higher altitude.  Consider the outside ring there is another altitude 

indicating the levels of that shelf.  When determining the altitude, you always want to 

add two “0’s” after the number. In this case 52 becomes 5,200 and 25 becomes 2,500. 

This equates to 5,200 and 2,500 ft. respectively. The inner core of the airspace is 

labeled as 52/SFC which would signify it starts at the surface and goes up to 5,200 ft. 

  

 

Sectional Charts - Class D Airspace 

Class D airspace is going to be defined by a Blue dashed line and is almost always going 

to be in a circle of about four miles around the airport. In this airspace, instead of 

having altitude blocks it will just tell you its top altitude since it will always start at the 

ground surface.  The altitude is listed inside a dashed blue box.  In this case the 

number 38 is listed there, which after adding two “0’s” would equate to 3,800 ft 
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Sectional Charts - Class E and Other Infrastructure 

Class E airspace is depicted by magenta dashed lines, which is indicated with the 

orange arrows.  Class E is controlled airspace and by extending the airspace down to 

the surface in the area immediately surrounding the airport, air traffic controllers can 

more effectively manage aircraft in that area. 

Airports on a sectional chart show up as either blue or magenta colored. Blue airports 

indicate that they are controlled by air traffic control. Magenta airports do not have air 

traffic control facilities. You may still be able to get some ATC services there, but the 

surface of the airport is not directly controlled. Larger airports will have their main 

runways identified on the sectional chart with blue boxes around them.  Military 

airports are charted on sectional charts, however there is no distinction to specifically 

know that they are military airports. 

Alert areas are a warning to pilots that there may be a large amount of operations in a 

specific area. 

Restricted areas are detected as a solid blue line with blue hatching on the inside. 

There will be an R and a number associated with that area so that you can reference 

the side of the chart to find out the exact altitude in the time that the airspace is 

active. 
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PART 5 – The FAA and sUAS OPERATIONS 
As stated previously, the Federal Aviation Administration (FAA) has a mission to maintain a safe and 
efficient air space system and with that controls the operation of sUASs from recreational flyers to 
Certified Certificated Remote Pilots including Commercial Operators.  The FAA has jurisdictional and 
regulatory authority over the U.S. National Airspace System.  The National Airspace System comprises 
the air space from the surface of the ground all the way up to about 60,000 feet.  It covers the entire 
continental United States, extends a little bit off of each coast of the United States, as well as Alaska, 
Hawaii, and territories of the United States. This is a very large area for which the FAA has 
responsibility.   
 
Similar to other federal agencies, the FAA gets its power from the U.S. Congress.  Congress creates 
public laws, the FAA then uses those laws as a guideline to create federal regulations which control 
the air traffic.  Aviation activity in the United States is expected to adhere to Federal Aviation 
Regulations – or FAR.  In the national airspace system, the FAA can adopt, amend or repeal 
regulations as needed. They will write these into Title 14 of the Code of Federal Regulations.  
 
The timeline of small UAS-related legislation is rather short with the first FAA order made just over a 
decade ago in 2008.  Three other legislative actions have been made since then.  As such, 14 CFR Part 
107 Small Unmanned Aircraft Systems, also known as Part 107, applies to the operation of unmanned 
aircraft in the National Airspace System, and also discusses how to become a certified remote pilot. 

14 CFR 107 regulations are commonly referred to just as Part 107 regulations and are regulations for 
use by those who will be operating a UAV as a part of their job or are receiving some sort of 
commercial benefit from the UAV.  If you have a small drone that is less than 55 pounds, you can fly 
for work/business by following the Part 107 guidelines. To fly under Part 107 rules, take 3 main steps. 
 

Step 1:   Learn the Rules (what is and is not allowed under Part 107 rules: 
 14 CFR Part 107 Small Unmanned Aircraft Systems 

Step 2:  Become an FAA-Certified Drone Pilot by Passing the Knowledge Test 

 To be eligible to get your Remote Pilot Certificate, you must be: 

• At least 16 years old 
• Able to read, write, speak, and understand English 
• Be in a physical and mental condition to safely fly a UAS 

Step 3:  Register your Drone with the FAA 

Part 107 is broken up into four separate parts, A through D: 
 

• Part A introduces General information about Part 107 

• Part B describes the Operating Rule 

• Part C covers Remote Pilot Certification 

• Part D includes waivers   
 

The following sections provide a summary of each of the sections of Part 107. 
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14 CFR 107 – SUBPART A:  GENERAL 

Subpart A – General – covers general information about Part 107.  You can also refer to these 

regulations directly on the Electronic Code of Federal Regulations website. 

 
This part of the regulations applies to UAV operations and covers 
the registration for the airman certification and the operational 
aspects of flying the UAV.  This Part does not apply if you are an 
air carrier, if you are subject to the provisions of Part 101, which 
in this context refers to model aircraft, or if you’ve been 
specifically exempted from following this Part by the Secretary of 
Transportation 

 
 

This part defines a few common terms that you will see 
throughout the regulations 

CFR Reference 

Control station means an interface used by the remote pilot to control the flight path of the 
small unmanned aircraft.  

Corrective lenses means spectacles or contact lenses.  

Declaration of compliance means a record submitted to the FAA that certifies the small 
unmanned aircraft conforms to the Category 2 or Category 3 requirements under subpart D of 
this part.  

Small unmanned aircraft means an unmanned aircraft weighing less than 55 pounds on 
takeoff, including everything that is on board or otherwise attached to the aircraft.  

Small unmanned aircraft system (small UAS) means a small unmanned aircraft and its 
associated elements (including communication links and the components that control the 
small unmanned aircraft) that are required for the safe and efficient operation of the small 
unmanned aircraft in the national airspace system 

Unmanned aircraft means an aircraft operated without the possibility of direct human 
intervention from within or on the aircraft.  

Visual observer means a person who is designated by the remote pilot in command to assist 
the remote pilot in command and the person manipulating the flight controls of the small 
UAS to see and avoid other air traffic or objects aloft or on the ground. 

 

107.1 

Applicability 

107.3 
Definitions 
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This part states that any attempt to fraud or mislead the FAA 
would be in violation of the Regulations 

 
 

This part states that if requested by the FAA, you must show that 
you have a remote pilot certificate.  You must produce any 
documents or records associated with the UAV you are 
operating.  And that you must be able to show that you have the 
proper crew whether that is only a remote pilot or a visual 
observer also. 

 
 This part states that if your UAV is involved in an accident you 

have to report that to the FAA within 10 calendar days. You have 
to provide that report in a manner that is acceptable to the FAA. 
The definition of an accident would be a serious injury to any 
person or the loss of consciousness. Damage to any property 
other than the UAV itself. The definition of that damaging 
property would be if the cost of repair or the cost to replace an 
item is it in excess of $500. 

 

14 CFR 107 – SUBPART B:  OPERATING RULES 

Subpart B covers small UAS operating rules 

 

This part states that all of the regulations contained in subpart B 
pertain to all small UAS. 

 

 

107.5 
Falsification, Reproduction, or 

Alteration 

107.7 
Inspection, Testing & 

Demonstration of Compliance 

107.9 
Accident Reporting 

107.11 

Applicability 



 

Easy-PDH.com     Use of Small Unmanned Aircraft Systems for Engineers     Page 46 

 

This part outlines the requirement for a remote pilot certificate 
with a small UAS rating.  In order to act as a remote pilot, you 
need to satisfy the requirements of 107.65 but essentially says 
that you have the required knowledge.  You also must be able to 
immediately take direct control of the vehicle.  Finally, you must 
possess a remote pilot certificate 

 
 

This part states that you have to comply with 14 CFR Part 
91.203(a)(2) whereby requiring a person operating a civil small 
unmanned aircraft system for purposes of flight must have the 
vehicle appropriately registered to the owner 

 
 

This part states that prior to any flight, you need to ensure that 
the vehicle is in good operating condition.  It is incumbent upon 
you to check the various components, and ensure they function 
as intended. Similarly, during flight, if you suspect that there is 
an issue with the vehicle and it is not operating safely, you must 
terminate the flight as soon as possible 

 
 

This part states that states that no person may operate a small 
UAS as pilot in command, or be associated with the operation, 
either as a visual observer, or other direct involvement, if that 
person has a mental or physical condition that would interfere 
with that operation 

 

 This part discusses the need to have a remote pilot in command 
(PIC) and that prior to flight a PIC must be identified.  The PIC  
has the final authority for flight, makes all decisions, and those 
decisions are final.  Also, the PIC is responsible for complying 
with all regulations and must ensure that the entire flight is 
conducted in a safe manner, in accordance with all regulations, 
does not cause a hazard to other people, aircraft, or property, 
and that they have direct control of the vehicle at all times. 

107.12 
Requirements for a Remote Pilot 

Certificate with a sUAS rating 

107.13 
Registration 

107.15 
Condition for Safe Operation 

107.17 
Medical Condition 

107.19 
Remote Pilot in Command 
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This part states that, if there is an in-flight emergency, the pilot 
in command may deviate from any rule in this part to meet the 
needs of that emergency.  However, if this were to happen, the 
pilot must send a written report detailing the nature of the event 
to the FAA if they were to ask. 

 
 This part says that you are not allowed to operate your UAV in a 

careless or reckless manner so as to endanger the life or 
property of another. Also, at no time are you allowed to drop an 
object from the UAV that could create an undue hazard to 
anybody or anything on the ground. This does not mean you 
cannot drop something from a drone. It just means that if you 
did want to do that you must take precautions and ensure the 
safety of persons and property on the ground. 

 
 

This part states that you are not allowed to operate your UAV 
while you are in a moving aircraft, such as if you wanted to be in 
a chase plane. You are also not allowed to operate your UAV 
while you are in any sort of land or water vehicle, unless you are 
in an area that is considered sparsely populated and you are not 
transporting anybody else’s property for compensation. The FAA 
does not define what a sparsely populated area means. 
However, there are three classifications: Congested, Other than 
Congested, and Sparsely Populated. It can be inferred that 
Congested is Metropolitan areas, Other Than Congested is 
suburban or ‘bedroom’ communities, and Sparsely populated is 
rural areas.   

 

 

107.21 
In-Flight Emergency 

107.23 
Hazardous Operation 

107.25 
Operation From a Moving 

Vehicle or Aircraft 
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Says that you are not allowed to operate the UAV while you are 
under the influence of alcohol or drugs. This is further defined in 
part 91 of the federal regulations as saying alcohol consumption 
within the past eight hours of blood alcohol concentration of 
0.04% or if you are still under the effects of alcohol. This is 
commonly referred to as a hangover and would preclude you 
from operating a UAV. You are also not allowed to use any drugs 
that may affect your faculties in any way contrary to safety. 
 
An example of this would be taking Benadryl which could 
potentially make somebody drowsy while operating the UAV. 
Just like driving a car, if a law enforcement officer wanted to do 
a sobriety test or a drug test, they have that ability to request 
one of you. Additionally, in this Part, it talks about the fact that 
you cannot transport narcotics, marijuana, depressants, 
stimulants, or other substances which are classified as illegal. 

 
 This part says talks about how you cannot operate a UAV at 

night. The definition of night would be from the end of evening 
civil twilight until the beginning of morning civil twilight. Civil 
twilight is the time period in which the sun is below the horizon 
but there is still a little bit of light available for you to operate. 
 

More particularly, civil twilight refers to the following: 

(1) A period of time that begins 30 minutes before official 
sunrise and ends at official sunrise; 

(2) A period of time that begins at official sunset and ends 30 
minutes after official sunset; 

 

You are allowed to operate the UAV during this time. The only 
requirement is that you must have anti-collision lights on the 
vehicle  and must be visible for at least 3 statute miles. 

 
 This part discusses the need to have a visual line of sight on the 

UAV at all times. This is important because you need to be able 
to always identify the location of the UAV with your unaided 
vision.  You cannot use binoculars, a telescope or anything else 
to follow the UAV.  You also need to know the attitude, and the 
direction of flight of the UAV.  You need to be able to identify if 
there are other aircraft or hazards in the area and you need to 
be able to identify if your aircraft is posing a danger to persons 
or property on the ground. 
 

 

107.27 
Alcohol or Drugs 

107.29 
Daylight Operation 

107.31 
Visual Line of Sight Aircraft 

Operation 
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 This part states that if a visual observer is to be used, the remote 
pilot in command must take full responsibility and ensure that 
that visual observer can see the drone and there is a reliable 
communication between the remote pilot and the visual 
observer.  The pilot in command and visual observer must have 
procedures in place to ensure that the airspace is scanned at all 
times for any potential collision hazards and that they can 
maintain awareness of the position of the UAV at all times. 

 
 

This part indicates that a remote pilot in command or visual 
observer cannot operate more than one UAV at any time. 

 
 

This part says that you cannot carry any sort of hazardous 
material and that hazardous material is actually identified in 
another part of the federal regulations and title 49 part 171. 

 
 

This part states that UAVs have no right of away.  They must 
yield to any other aircraft or vehicle that is in the air.  They are 
not allowed to pass over, under, or ahead of any other aircraft or 
vehicle unless it is well cleared.  No person may operate a UAV 
that may cause a collision hazard with another aircraft or 
vehicle. 

 
 

This part says that you are not allowed to operate a UAV over 
another person unless that other person is directly involved in 
the operation of the UAV, or, if the other person is inside of a 
covered structure or a stationary vehicle that would provide 
reasonable protection should the UAV fall. 

107.33 
Visual Observer 

107.35 
Operation of Multiple Small 

Unmanned Aircraft 

107.35 
Carriage of Hazardous  

Materials 

107.37 
Operation Near Aircraft 

107.39 
Operation of Over Human 

Beings 
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This part states that no person may operate in Class B, C or D 
airspace or within the lateral boundaries of Class E airspace 
that’s designated for an airport unless that person has prior 
authorization from air traffic control.  

 
 

This part states that when you’re operating your UAV in the 
vicinity of an airport, heliport, or seaport, you are not allowed to 
interfere with the aircraft traffic patterns for that area. 

 
 

This part states that you are not allowed to operate your UAV in 
restricted or prohibited airspace unless you have prior 
permission. 

 

 This part states that you were not allowed to act as remote pilot 
in command unless you comply with provisions of Part 91 that 
pertain to Notice to Airman.  In these regulations, it is stated 
that you are not allowed to fly when a portion of the airspace 
has been closed temporarily. This is done through a NOTAM. The 
notices are issued during natural disasters, VIP movement for 
the president / vice president, large outdoor sporting events or 
concert, or things of a similar nature. 

 

 

 

 

 

 

107.41 
Operation in Certain Airspace 

107.43 
Operation in the Vicinity of 

Airports 

107.45 
Operation in Prohibited or 

Restricted Areas 

107.47 
Flight Restrictions 
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 This part states that you must do a preflight inspection of the 
UAV. This preflight must include things such as: 
 

• checking the local weather 

• checking the local airspace to see if there any flight 
restrictions  

• ensuring that the location where you will be operating is 
free from property or persons 

•  checking to see if there are any other ground hazards 
 
In addition, you must ensure that anybody that is helping you 
with the operation of the UAV is informed about the conditions 
they are going to be operating in, and any emergency or 
contingency procedures that you have in place, and the roles 
and responsibilities of each person. 
 
You also must ensure that:  

• any control links you have between the UAV and the 
remote pilot are working 

• that the aircraft has sufficient power 
• that if you are carrying any object such as a camera or 

something like that on the UAV, that it is properly 
secured, and it does not change the flight characteristic 
of the UAV 

 

 
 

This part talks about some of the operating limitations that are 
placed on small UAVs. The first limitation placed on it says that 
the aircraft cannot exceed 87 knots and the second is that you 
cannot operate your UAV higher than 400 feet above the 
ground. This is true unless you were within a 400-foot radius of a 
structure, then you can exceed that 400-foot altitude. Note:    
you can’t  exceed 400 feet above the upper part of the structure.  

Example:  consider flying near a radio tower -- place an “invisible 
silo” 400 feet around the tower.  If you operate within that 
“silo”, you can exceed the general 400-foot altitude limit but you 
cannot exceed 400 feet above the top of that radio tower. 

In addition, this part states the minimum visibility that is 
required for operation.  At no point are you able to operate a 
UAV if the visibility is less than 3 statute miles.  In addition, you 
must remain clear of clouds and stay a minimum of 500 feet 
below and 2000 feet horizontally from the clouds. At no point 
are you ever allowed to fly on top of the clouds. 

 

107.49 
Preflight Familiarization, 

Inspection, and Actions for 

Aircraft Operation 

107.51 
Operating Limitations for Small 

Unmanned Aircraft 
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14 CFR 107 – SUBPART C:  Remote Pilot Certification 

Subpart C details Remote Pilot Certification.  

 

This part discusses that all of the following regulations in the 
Subpart pertain to the certification of the remote pilot. Again, 
the remote pilot certificate is only needed if you are using a UAV 
for a commercial purpose. 

  

 This part states that a conviction for growing, possessing, or 
transporting marijuana, or other narcotic drugs will be a reason 
for denial of an application for a remote pilot certificate for up to 
one year after the date of final conviction. This could also lead to 
a suspension or revocation of your remote pilot certificate if you 
already have one. Also, if you were to violate the alcohol and 
drug rules regulations previously mentioned 107.27, it could also 
prevent you from getting your remote pilot certificate or your 
certificate could be suspended or revoked. 

Also stated is that if you refuse to submit to an alcohol test or to 
provide those test results to proper authorities you may be 
denied the ability to gain a remote pilot certificate. Or, if you 
already have a certificate, they can suspend or revoke that 
certificate. 

 
 This part states lists the eligibility requirements for somebody to 

gain a remote pilot certificate. The first requirement is that you 
be at least 16 years old. The second requirement is you need to 
be able to read, speak, write and understand English. The third is 
that you not have or not have a reason to suspect any physical or 
mental condition which would interfere with the safe operation 
of the UAV. You also need to pass or demonstrate aeronautical 
knowledge by satisfying one of the following conditions: 

(1) by passing an aeronautical knowledge test that covers the 
specific areas listed in 107.73.  

(2)  if you already hold a pilot certificate then you must take a 
training course which will cover the topic areas listed in 107.74. 

 

 

107.53 
Applicability 

107.57 
Offenses Involving Alcohol or 

Drugs 

107.61 
Eligibility 

javascript:var%20newWnd=ObjLayerActionGoToNewWindow('https://www.ecfr.gov/cgi-bin/retrieveECFR?gp=&SID=767ff435c24bd90aa2af30d7c4e46c94&mc=true&n=pt14.2.107&r=PART&ty=HTML#sp14.2.107.c','Trivantis_','width=1025,height=701,scrollbars=1,resizable=1,menubar=1,toolbar=1,location=1,status=1');
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This part lays out the application process for issuing a remote 
pilot certificate when applying for the certificate. The applicant 
must show evidence that they have passed their aeronautical 
knowledge test, and this is done through their knowledge test 
report showing their passing score. If the applicant is already a 
certificated pilot, then they simply need to show their 
completion certificate of the training course to an FAA pilot 
examiner, another flight instructor, or someone else who is 
authorized by the FAA, and that person is required to ensure 
that the training certificate is valid, the applicant is a current 
pilot. 

  

 
This part talks about the issuance of a temporary certificate.  You 
will be given a temporary certificate once you submit your 
application and that temporary certificate is good for 120 days. 
The certificate becomes invalid either on the date of expiration 
listed on it. Upon the receipt of your permanent certificate. Or 
upon notice that your application or certificate was denied or 
revoked.  

  

 
This part states that no person may operate a UAV unless within 
the previous 24 calendar months you have passed the initial 
aeronautical knowledge tests covering the knowledge sections 
listed in 107.73 or you have passed a recurrent aeronautical 
knowledge test from the knowledge topics listed in that same 
section. Additionally, if a person is a certified pilot, then as long 
as they maintain a current flight review as a pilot, they can pass 
another training course listed on the topics in 107.74 and their 
remote pilot certificate will remain valid 

  

 

This part states that when you go to take your knowledge test, 
you must have with you a photo ID with a signature, your date of 
birth, and must have and you must have proof of address.   

  

 

 

107.63 
Issuance of a Remote Pilot 

Certificate with a sUAS Rating 

107.64 
Temporary Certificate 

107.65 
Aeronautical Knowledge 

Recency 

107.67 
Knowledge Tests: General 

Procedures and Passing Grades 
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This part states while conducting the knowledge test, you cannot 
copy, intentionally gain answers from anywhere, receive 
assistance, take any part of the knowledge test on behalf of 
another person, or do any sort of unauthorized conduct. If you 
do this, your application or certificate may be denied, 
suspended, or revoked. 

  

 

This part talks about what you need to do if you were to fail your 
written test.   You would have to wait 14 days before you can 
reapply to take the written test. 

  

 
This part lists the initial and recurrent knowledge test topics that 
you will be tested upon. There are multiple topics listed in this 
regulation covering everything from airspace, weather, 
emergency procedures, radio communication, airport 
operations, maintenance, and preflight inspection, in addition to 
other topics. These knowledge topics are only needed for those 
people who are not previously service-certificated pilots. 

  

 

This part outlines the topics that need to be covered for 
previously certificated pilots. These topics are very similar to 
those listed in 107.73 and cover a majority of the same 
information. 

  

 This part outlines the requirements for changing your name on 
your remote pilot certificate. You need to send that certificate 
back to the FAA with a copy of your marriage license, or your 
court order verifying the name change.   This regulation also 
talks about changing your address. You have 30 days from the 
date of your move to notify the FAA of a change in address. You 
can either do this by the mail or by going onto the FAA’s website 
and providing the new information.  

107.69 
Knowledge Tests:  Cheating or 

Other Unauthorized Conduct 

107.71 
Retesting After Failure 

107.73 
Initial and Recurrent Knowledge 

Tests 

107.74 
Initial and Recurrent Training 

Courses 

107.77 
Change of Name or Address 
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This part talks about the process for voluntarily surrendering 
your certificate. You can do this at any time and this request 
must be made in writing. In the regulation there is a specific 
paragraph that you have to copy down and submit to the FAA in 
order to surrender your certificate. 

   

 

This part talks about the process for voluntarily surrendering 
your certificate. You can do this at any time and this request 
must be made in writing. In the regulation there is a specific 
paragraph that you have to copy down and submit to the FAA in 
order to surrender your certificate. 

  

 14 CFR 107 – SUBPART D:  Waivers 

Subpart D covers waivers to any regulation.  

 
This part discusses that there is a waiver process in which a UAV 
remote pilot can request an exemption from certain regulations. 
This will allow them to conduct certain operations that are 
normally contrary to regulations. This waiver process is done by 
completing an application, and the person receiving the waiver 
must be specifically named. The application will ask for specific 
details on what is being requested, and how safety will be 
ensured. Once approved, the remote pilot must comply with any 
conditions or limitations that are specified in that waiver. 

  

 
This part list the applicable regulations that can be subject to a 
waiver.  Only the regulations listed here can be applied for under 
the waiver process -- Specifically, these are: 
• 107.25 operation from moving vehicle • 107.29 day light 
operation • 107.31 visual line of sight • 107.33 visual observer    
• 107.35 operation of multiple small UAV • 107.37 right of way  
• 107.39 operation over people • 107.41 operation in certain 
airspace; and • 107.51 operating limitations for small UAVs 

# End of Course # 

107.79 
Voluntary Surrender of 

Certificate 

107.79 
Voluntary Surrender of 

Certificate 

107.200 
Waiver Policy and Requirements 

107.205 
List of Regulations Subject to 

Waiver 
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