
Number
UAV - 0001

Date of Wr�t�ng
6.12.2021

Page
1 of 13

Rev�s�on
6

Prepared
 Software Team Member

Appl�cab�l�ty
None

Approved
Em�rhan Pehlevan

Subject
Descr�pt�on of Drone and  Drone Parts L�st

DRONE  
(UNMANNED AERIAL
VEHICLE) PARTS AND

DESCRIPTIONS

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

In the recent past, UAVs were most
often associated with the military,
where they were used initially for
anti-aircraft target practice,
intelligence gathering and then,
more controversially, as weapons 

How Drones Work: 

platforms. Drones are now also used in a wide range of civilian roles ranging from search and rescue,
surveillance, traffic monitoring, weather monitoring and firefighting, to personal drones and business
drone-based photography, as well as videography, agriculture and even delivery services. 

While drones serve a variety of purposes, such as recreational, photography, commercial and military,
their two basic functions are flight and navigation.To achieve flight, drones consist of a power source, such
as battery or fuel, rotors, propellers and a frame. The frame of a drone is typically made of lightweight,
composite materials, to reduce weight and increase maneuverability during flight.Drones require a
controller, which is used remotely by an operator to launch, navigate and land it. Controllers communicate
with the drone using radio waves, including Wi-Fi.

Drone Parts:

  Mechan�cal and
  Chem�cal Parts

Frame 
Motor 
Propeller 
Battery 

ESC 
Fl�ght Controller 
IMU & Magnetometer 
Remote Control Rece�ver 
Telemetry Un�t 
GPS / GNSS

  + Hardware or
  Software Requ�red Parts

 

Power Management Un�t 
V�deo Transm�tter 
Antennas 
Buzzer 
Camera Un�t  
   - Camera  
   - G�mbal  
   - OSD
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Def�n�t�on of Drone Parts (FRAME)

Frame:
Frame -The structure that holds all the components together. One of the most �mportant part of quadcopter �s �ts frame because �t
supports motors and other electron�cs and prevents them from v�brat�ons. You have to be very prec�se wh�le mak�ng �t. They
need to be des�gned to be strong but also l�ghtwe�ght. 

Materials for Quadcopter Frame:

Carbon F�ber: One of the most common mater�als for mult�-rotor frames �s carbon f�ber.It �s l�ghtwe�ght but expens�ve. A great
many of �ts phys�cal propert�es are perfectly su�ted to the hobby. The only catch �s that carbon f�ber �s known to block rad�o
s�gnals, wh�ch �s obv�ously not �deal for a hobby that depends on mult�ple transm�ss�ons. That means you have to exerc�se a b�t
of care �n how you place antennas on your craft. It can be used though, and �s often. Just be aware that blocked s�gnals are a
poss�b�l�ty 

Wood: Bu�ld a frame w�th wood, It's fast, low cost and does not requ�re much effort. Wh�le not nearly as sexy as carbon f�ber or
f�berglass, �s a very good mater�al for th�s sort of th�ng. It’s cheap, RF transparent, takes br�ef structural overloads well, uses
s�mple adhes�ves and dampens v�brat�ons wonderfully.

Alum�n�um: �t �s w�dely used for frame, you need to buy parts and have some tools to cut or connect them together. Very
l�ghtwe�ght and alum�num can transm�t v�brat�on qu�te well. Alum�num �s easy to fabr�cate and can often be bent back �nto shape
after crashes.

Plast�c & PVC: Frame usually be 3D pr�nted w�th plast�c, Th�s mater�al �s l�ghtwe�ght, cheap, and perhaps a b�t to ugly for your
new quadcopter frame as well as PVC.

F�berglass: Another mater�al you could cons�der �s th�n G-10 f�berglass sheet wh�ch �s eas�ly mach�nable. Th�s �s n�ce for the
body area as �t's RF transparent. It also makes n�ce motor mounts.
Although �t �s not as �mportant as for the arms wh�ch of the three mater�al to use for the center plate, Carbon F�ber and plywood
are most commonly seen because of �ts the l�ght we�ght, easy to work w�th and good v�brat�on absorb�ng features.
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Def�n�t�on of Drone Parts (MOTOR)

Electromagnetism: 

Electr�c motors of both types, brushed and brushless, use the same pr�nc�ples of electromagnet�sm to convert electr�cal energy
�nto rotat�on. If a voltage �s appl�ed to a copper w�re, a current w�ll flow, wh�ch w�ll �nduce a magnet�c f�eld. W�th a permanent
magnet near th�s current-carry�ng copper w�re �t �s poss�ble to generate l�near or rotat�onal forces to the w�re and the magnet. 

Brushed DC Electric Motor:
Some years ago brushed motors were used �n rc plane models, wh�ch have a b�g d�sadvantage. As the name suggests, brushed
dc motors requ�re carbon brushes, wh�ch make contact to the rotat�ng rotor to enable the flow of current. The brushes of a dc
motor are made of graph�te wh�ch �s a wear�ng part that reduces the eff�cency. Another d�sadvantage are sparks, wh�ch can
d�sturb or damage other electr�cal components. Because of the constant stress that these parts have to endure �n a mult�copter,
they would need to be replaced often. A brushed dc motor cons�st of mult�ple parts, that act together, to create a rotat�on: a stat�c
part, called the stator, and a rotat�ng part, wh�ch �s the rotor. Permanent magnets w�th alternat�ng polar�ty are attached to the
stator. The rotor also known as armature, wh�ch cons�sts of a soft �ron core that �s wrapped by a copper co�l. A current that flows
through the co�ls of the armature produces a magnet�c f�eld, wh�ch has a north and a south pole. The or�entat�on of the poles �s �n
accordance to the d�rect�on of the current. To ach�eve a rotat�on of the rotor the magnet�c or�entat�on of the current-carry�ng co�l
has to be d�rected, such that the repuls�on and attract�on of the magnet�c f�elds between stator and rotor generate a permanent
rotat�on. The problem �s to keep the rotat�on by chang�ng the poles of the copper co�ls - commutate. To ach�eve th�s a
commutator �s used. Dur�ng the rotat�on of the rotor, �ts purpose �s to sw�tch (commutate) the d�rect�on of current flow and
therefore to change the d�rect�on of the magnet�c f�eld. Th�s makes the commutator an electr�cal sw�tch. The current has to be
transfered of a stat�c part onto the rotat�ng commutator, where the prev�ously ment�oned brushes are used. These are made of
graph�te and are �n l�ght contact w�th the commutator through a spr�ng.

Brushless DC Electric Motor:
As the name suggests, brushless dc motors requ�re no wear�ng
brushes for the�r construct�on. The commutat�on occurs electr�cally, not
mechan�cally. In th�s case commutat�on �s the �nterchange of the current
through the co�ls to make the motor sp�n. The reason that no brushes
are necessary for the flow of current, �s that the change �n d�rect�on of
the current �s happen�ng on the stator. Therefore the current doesn’t
have to be transfered to the rotat�ng rotor, wh�ch alev�ates the wear�ng
parts - the brushes and the commutator. The current-carry�ng copper
co�ls are wound around the stator sleeve. Attached to the rotor bell are
permanent magnets �n alternat�ng polar�ty, wh�ch are often made of
neodym�um. Operat�ng pr�nc�ple of a Brushed DC Motor. Neodym�um �s
a chem�cal element �n the per�od�c system w�th the symbol Nd and
atom�c number 60. It belongs to the lanthan�de ser�es and �s a rare-
earth element. Magnets manufactured from th�s element, count to the
strongest magnets on earth. For a brushless dc motor to work, �t
requ�res three phase w�res �nstead of two �n the case of a brushed dc
motor. The three phases carry AC current where each phase �s sh�fted
by 120 degrees. Th�s way the current d�rect�on and therefore the
d�rect�on of magnet�c f�elds are changed, wh�ch leads to repuls�on and
attract�on w�th the permanent magnets that are attached to the rotor.

brushless motor 
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Def�n�t�on of Drone Parts (PROPELLER)

Propeller: 
Drones requ�res propellers to translate the stored energy of the battery �nto k�nemat�c energy. The structure of propellers are
comparable to the w�ngs of an a�rplane, wh�ch prov�des upl�ft when mov�ng forward and l�fts the plane off the ground. The
propeller causes a s�m�lar effect w�th the d�fference that not the whole plane needs to move forward. Instead, the upl�ft �s created
through the rotat�on of the propeller s�m�lar to a hel�copter.

Plastic, Fiberglass or Carbon:
SPropellers can cons�sto of d�fferent mater�als. Small and �n general �nexpens�ve propellers are made of convent�onal plast�c
(e.g. EPP propellers). Improve qual�ty of propellers �s ach�eved through add�t�on of carbon f�ber or f�berglass. Propeller mater�als
m�xed of carbon- and f�berglass ex�st too. The best qual�ty comes w�th a propeller cons�st�ng of pure carbon f�ber because they
are very l�ght and h�ghly eff�c�ent. Because of �ts expens�ve mater�al and manufactur�ng process �t �s more expens�ve compared to
a trad�t�onal plast�c propeller.
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Def�n�t�on of Drone Parts (BATTERY)

LiPo and LiHV Drone Battery: 
The l�th�um battery packs used to power quadcopters have two common chem�str�es: L�th�um polymer (L�PO) and l�th�um polymer
h�gh voltage (L�HV). The pr�mary d�fference between the two �s that a L�PO cell has a fully charged voltage of 4.2V compared to a
L�HV cell wh�ch has a voltage of 4.35V at full charge. A L�PO has a rest�ng or nom�nal voltage of 3.7V versus a L�HV wh�ch has a
storage voltage of 3.8V. In regards to the performance of the two packs, a L�HV battery w�ll �n�t�ally prov�de more power but
abruptly drops �n voltage when d�scharged whereas a L�PO has a more l�near d�scharge mak�ng �t eas�er to qual�tat�vely gauge
the rema�n�ng fl�ght t�me. 

Battery Cells and Voltages: 
Battery voltage �s the potent�al energy d�fference between the pos�t�ve and negat�ve term�nals. A h�gher battery voltage allows the
pack to prov�de more power to the quadcopter w�thout �ncreas�ng the current or amp draw. A standard l�th�um polymer cell has a
nom�nal (storage) voltage of 3.7V hence to �ncrease the power that a s�ngle L�PO pack can del�ver, these cells are grouped
together �n ser�es (mean�ng the ground/negat�ve lead from the f�rst cell �s connected to the pos�t�ve lead of the next cell, form�ng a
cha�n of �nd�v�dual cells) to �ncrease the overall battery pack voltage. L�PO packs are commonly sold �n 1S, 2S, 3S, 4S, 5S or 6S
conf�gurat�ons where the d�g�t followed by the ‘S’ stands for number of cells �n that spec�f�c pack. The more cells that are grouped
together, the more voltage the overall battery pack w�ll have. The battery pack voltage �s �mportant as �t �mpacts the max�mum
motor speed of a quadcopter. More battery voltage allows the motors to sp�n w�th greater speed (RPM). For th�s reason, 4S
L�PO’s are the most commonly used for quadcopters as they prov�de a balance between speed and we�ght. The follow�ng table
summar�zes the voltage and common appl�cat�ons for var�ous L�PO cell conf�gurat�ons. It �s �mportant to note that the quadcopter
appl�cat�ons l�sted �n the follow�ng table are only typ�cal examples from the many d�fferent battery-quadcopter comb�nat�ons �n
ex�stence. Exot�c setups such as 5S 150mm rac�ng quadcopters or 2S m�cro brushed quadcopters do ex�st however they are just
qu�te uncommon.

Battery Capacity: 
Battery capac�ty �s measured �n m�ll�amp hours (mAh) wh�ch �s a un�t descr�b�ng the current a battery can supply for a un�t of t�me.
As an example, a 1500mAh battery would be able to supply: 1500 m�ll�amps (1.5A) of current for an hour, 3000mA (3A) of
current for a total of 30 m�nutes, 6000 mA (6A) for 15 m�nutes and so on. A h�gher m�ll�amp rat�ng on a battery essent�ally means
that �t w�ll prov�de more fl�ght t�me per charge. When choos�ng a battery, a sacr�f�ce must be made between the battery s�ze and
the we�ght. A larger capac�ty battery w�ll prov�de a longer fl�ght t�mes however the added we�ght w�ll restr�ct the performance of
the quadcopter by �ncreas�ng the craft’s momentum thereby mak�ng �t respond �n a more slugg�sh manner. In rac�ng scenar�os,
the usual selected battery capac�t�es for a 220 s�zed quadcopter range from 1000mAh to 1500mAh w�th 1300mAh packs be�ng
the most common. On average, a 1300mAh 4S pack w�ll last for about three m�nutes �n a rac�ng quadcopter although fl�ght t�me
�s ent�rely dependent on the manner �n wh�ch the craft �s flown. A profess�onal rac�ng p�lot can eas�ly d�scharge a 1300mAh 4S
pack �n under two m�nutes compared to a slower fly�ng beg�nner who may exper�ence up to f�ve m�nutes of fl�ght t�me w�th a
s�m�lar battery. When fly�ng longer or faster c�rcu�ts, many profess�onal race p�lots w�ll actually sw�tch from a 1300mAh 4S pack to
a heav�er 1500mAh battery to reduce the need for battery voltage management dur�ng a race. In order to ach�eve �ncreased fl�ght
t�mes(5-8 m�nutes), long range quadcopter p�lots w�ll use even larger batter�es up to 2200mAh as fl�ght performance �s of less
regard to them than fl�ght t�me.

Battery C-Rating:
The C-Rat�ng of a battery �s a un�t of measurement d�ctat�ng how much current a battery can cont�nuously supply for �ts g�ven
charge cycle. S�mply put, the h�gher the C-Rat�ng of a battery, the more current the pack can cont�nuously supply. The C-Rat�ng
can be mult�pl�ed by a batter�es capac�ty �n order to calculate a packs theoret�cal max�mum d�scharge current. Larger capac�ty
batter�es can usually supply more current as the�r �nternal electrodes have a greater surface area. For example, us�ng the below
C-Rat�ng and m�ll�amp convers�on formulae, a 1800mAh 100C battery would be able to supply more current to a quadcopter than
a 1300mAh 100C battery (180,000mA/180A max�mum current versus 130,000mA/130A max�mum current respect�vely). If a
battery �s forced to supply more current than d�ctated by �ts C-Rat�ng for a s�gn�f�cant per�od of t�me, �t can damage the battery by
caus�ng the cells to puff, reduce overall longev�ty, cause excess heat�ng and occas�onally cause a L�PO f�re. For th�s reason, �t �s
�mportant to use batter�es w�th C-Rat�ngs that are adequate for the�r appl�cat�on. For most 220 s�zed quadcopters, batter�es w�th
C-Rat�ngs of 70C or h�gher are usually recommended, however, quadcopters us�ng h�gh KV and/or large motors may requ�re
even h�gher C-Rat�ng batter�es.
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Def�n�t�on of Drone Parts (BRUSHLESS ESC)

ESC Function: 
G�ven a des�red �nput s�gnal from the transm�tter, an ESC takes over the coord�nat�on to correctly control flow of current through
the three phase w�res of a brushless motor of wh�ch the currently set motor pos�t�on needs to be aqu�red. Th�s can be ach�eved
through two ways: one �s to use Hall effect sensors or to make use of the so called counter-electromot�ve force (also known as
back EMF). A sp�nn�ng motor also acts as a generator that generates a force wh�ch can be measured by the ESC. W�th th�s
measurement the pos�t�on of the rotor can be �nfered.

A Hall effect sensor can make use of the magnet�c �nteract�on of the magnets on the rotor to prov�de a s�gnal that evaluates to
the pos�t�on of the rotor. A rece�ver or fl�ght controller (FC) commands the the speed of a motor and compares the des�red w�th
the target speed value. W�th th�s speed d�fference �t �s poss�ble to adjust the speed to reduce the d�fference.

An ESC controls the speed of a motor v�a pulse w�tdth modulat�on (PWM). The ESC controls the power suppl�ed from the battery
to the motor tak�ng �nto account the commands of a fl�ght controller or a rece�ver. For example, an ESC can be targeted to
prov�de 50% of the max�um poss�ble power to �ts connected motor. PWM controls the rate at wh�ch power �s fed from the power
source (battery) to the load (motor). For example, g�ven that the PWM rate for 100% motor power �s 50 kHz, an ESC wh�ch
should operate the motor at 50% power w�ll prov�de the full battery power at a 25 kHz rate.

Ampere (A) and Load Capacity: 

ESCs control the conduct�on of electr�cal engergy from the battery to the motor. Th�s energy throughput certa�nly leads to a h�gh
electr�cal load at the ESC. Because of th�s, ESCs are manufactured for d�fferent max�mum load capac�t�es, wh�ch are �nd�cated �n
ampere (A). As an ESC has to f�t to a selected motor, �t �s also �mportant to take the max�mum current the motor can pull from the
ESC �nto account. Cons�der for example a motor �n comb�nat�on w�th an a�r blade and a spec�f�c battery voltage that requ�res a
max�mum current flow of 18 A. Such a motor cannot be controlled w�th an ESC that allows a max�mum electr�cal load wh�ch �s
less than 18 A, for example 15 would be too less. Such a setup would damage the ESC and lead to a crash�ng mult�copter.

To avo�d th�s, �t �s �mportant to use an ESC wh�ch can handle the max�mum power consumpt�on of the rotors and wh�ch �nner
bu�ld �s des�gned for such h�gh loads. Always make sure there �s a safety buffer. A motor hav�ng a max�mum current flow
spec�f�cat�on of 15 A should be operated w�th an ESC that can handle 20 A. For these parts �t �s common to see spec�f�cat�ons
that declare wh�ch max�mum peak load they can handle for a short per�od of t�me.

For example, a motor can handle 20 A for longer per�ods and 25 A for approx�mately 15 seconds. Wh�le choos�ng an ESC th�s
has to be kept �n m�nd. An ESC has also an extrem value. If �t �s spec�f�ed for 25 A, �t can handle up to 30 A for 15 seconds,
depend�ng on the manufacturer spec�f�cat�ons.

Espec�ally dur�ng FPV races, the components have to endure h�gh loads and are at the same t�me chosen to operate at the�r
l�m�t. Th�s enusres power and ag�l�ty. ESCs w�th a max�mum load of 20 A are �nstalled even �f the motor can pull a max�mum of 20
A. For beg�nners, such setups are not recommended because �t can lead to damaged components qu�ckly. Instead, components
should be selected w�th generous spec�f�cat�ons, mean�ng that the�r l�m�t values are not eas�ly exceeded.

For example, when us�ng an ESC and motor wh�ch both have the�r load l�m�t at 20 A �t �s poss�ble that the copter get stuck �n the
gras after a poss�ble crash or the start. In such s�tuat�ons the motor tr�es, w�thout success, to counter aga�nst the gras. After a
few rotat�ons the gras w�ll w�nd around the motor wh�ch leads to �ncreased current flow because of h�ght load. Th�s value can
eas�ly �ncrease above what �s spec�f�ed �n the datasheet and result �n a smok�ng ESC, even wh�le start�ng.

Voltage (V) and Cell Count (S):
Another �mportant aspect when us�ng ESCs �s that not every battery can be connected. A L�Po battery often has not only one,
but two, three or even more cells. The more cells are connected �n ser�es, the h�gher the battery voltage. Often th�s �s not
�nd�cated �n volt but �n cell count (S) of the battery. In the chapter L�Po battery the cell count �s expla�ned �n more deta�l. It �s
�mportant, that L�Po batter�es are d�v�ded �n cell counts from one to s�x (1S to 6S). However, an ESC always has a max�mum
operat�ng voltage or battery cell count w�th that �t’s allowed to be operated. Th�s means, �f �nd�cated on the ESC or �ts data sheet
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Def�n�t�on of Drone Parts (FLIGHT CONTROLLER)

Flight Controller:
A FPV Drone Fl�ght Controller, or FC, �s the heart of a quadcopter and controls most onboard electr�cal components w�th the
ass�stance on an ardu�no-l�ke m�croprocessor and an array of sensors. Th�s art�cle w�ll prov�de �nformat�on regard�ng the d�fferent
types of FC’s and the range of poss�ble feature �ntegrat�ons so that you can choose the most su�table fl�ght controller for your
appl�cat�on.

Processors: 

Fl�ght controllers are cont�nuously evolv�ng w�th the�r processors becom�ng faster to keep up w�th evolv�ng fl�ght controller
softwares. Fl�ght controllers are usually t�tled to �nclude the ma�n m�croprocessor’s (usually an STM electron�cs, 32-b�t
m�croprocessor) model as th�s g�ves the p�lot a bas�c �dea of the fl�ght controllers capab�l�t�es. The most common m�croprocessor
models used are the STM32 F1, F3, F4 and F7 ch�ps. Essent�ally, the h�gher the number after the ‘F’, the faster the
m�croprocessor w�ll be and the more funct�onal�ty �t w�ll have. For any p�lot purchas�ng a fl�ght controller, �t �s currently
recommended to purchase one w�th an F4 or F7 processor as they are eas�ly fast enough to run the latest FC f�rmwares.
Unfortunately, the F1 �s becom�ng too slow to run the latest FC f�rmwares and �s not recommended to purchase as �t w�ll soon
become unsupported. F3 boards can currently run the latest fl�ght controller f�rmwares although the m�croprocessor �s
consequently slower than an F4 to F7 at read�ng and respond�ng to sensor �nputs. Th�s read�ng and response t�me �s respect�vely
known as the gyro update frequency and the PID loop frequency.

Hardware: 

Fl�ght Controller �s mounted to a drone frame us�ng four equally spaced mount�ng holes. Currently, 30.5mm by 30.5mm spac�ng
between hole d�ameters �s the standard on a 220 s�zed quadcopter. 20mm by 20mm spac�ng �s also qu�te common on 70-130
s�zed quadcopters. The mount�ng holes are usually 3mm �n d�ameter. Smaller mount�ng patterns also ex�st although they are
used almost exclus�vely for sub 70mm quadcopters. Many fl�ght controllers actually use mount�ng holes larger than 3mm
d�ameter to allow �nsert�on of rubber grommets wh�ch ass�sts �n �solat�ng the FC from motor v�brat�on.

In regards to connect�ng external components to the FPV Drone Fl�ght Controller, they can be purchased w�th solder pads, p�n
header holes, plugs, or a comb�nat�on of the three. Solder pads are the most useful, compact and preferred connect�on as �t
allows neat, low prof�le, external componentry connect�ons to be made. P�n header holes are also common on FC’s although, to
reduce we�ght and connect�on prof�les, p�lots w�ll usually solder w�res d�rectly to the holes rather than solder�ng on header p�ns
and connect�ng w�res us�ng a servo plug. Plugs are not the most prevalent FC connect�on method although they allow external
components to be qu�ckly d�sconnected. Due to motor v�brat�ons, th�n soldered w�res can eventually fray and snap off from solder
pads or p�n holes. To prevent th�s, hot glu�ng solder jo�nts �s a safe opt�on to prevent loss of c�rcu�try dur�ng fl�ght. Solder pad FC’s
are recommended for most appl�cat�ons however the use of connectors can also be useful for small, t�ght or modular setups.

F4 F7



Number
UAV - 0001

Date of Wr�t�ng 6.12.2021

Page
8 of 13

Rev�s�on 0

Subject

Def�n�t�on of Drone Parts (IMU)

Inertial Measurement Unit:
An IMU (�nert�al measurement un�t) �s a dev�ce that comb�nes �nert�al sensors – gyroscopes and accelerometers – to prov�de
accelerat�on and or�entat�on data that can be used to calculate pos�t�on and veloc�ty. Some models of IMU also �ncorporate
magnetometers, wh�ch outputs measurements of the Earth’s magnet�c f�eld that can be used to �mprove the accuracy of
or�entat�on measurements. IMUs typ�cally have one of each sensor per ax�s be�ng measured, up to a max�mum of three axes for
measur�ng roll, p�tch and yaw. 

IMUs are used for a var�ety of appl�cat�ons �n UAVs and drones. They allow the a�rcraft to ma�nta�n stab�l�ty and control wh�le
exper�enc�ng h�gh w�nds or perform�ng steep turn�ng manoeuvres. They can also be used to enable h�ghly accurate stat�on-
keep�ng or autonomous waypo�nt follow�ng.

Inert�al measurement un�ts may be used to prov�de data for an AHRS (Att�tude and Head�ng Reference System), wh�ch
calculates real-t�me att�tude and head�ng for manned and unmanned a�rcraft, or an INS (Inert�al Nav�gat�on System), wh�ch
calculates pos�t�on �n add�t�on to or�entat�on. 
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Def�n�t�on of Drone Parts (Rad�o RX&TX)

Radio Receivers:
A Rad�o Rece�ver �s the dev�ce capable of rece�v�ng commands from the Rad�o Transm�tter, �nterpret�ng the s�gnal v�a the fl�ght
controller where those commands are converted �nto spec�f�c act�ons controll�ng the a�rcraft. 

Rad�o Rece�vers can have the follow�ng features:
-Telemetry (send�ng data back to transm�tter)
-Redundancy funct�on (two rece�vers connected together, �f one loses connect�on, second one takes over)
-Easy removable antennas (more conven�ent w�th connectors �f antenna �s to be replaced)
-Poss�b�l�ty of f�rmware upgrades (for bug f�xes)

Radio Transmitters:
An FPV Drone Rad�o Transm�tter �s an electron�c dev�ce that uses rad�o s�gnals to transm�t commands w�relessly v�a a set rad�o
frequency over to the Rad�o Rece�ver, wh�ch �s connected to an a�rcraft or mult�rotor be�ng remotely controlled. In other words, �t’s
the dev�ce that translates p�lot’s commands �nto movement of the mult�rotor.

Frequencies:
Transm�tter commonly use the follow�ng frequenc�es: 27MHz, 72MHz, 433MHz, 900MHz, 1.3GHz and 2.4Ghz 

433Mhz, 900Mhz and 1.3GHz are typ�cally used �n long range M�ss�on Drones and RC systems.

2.4GHz �s most popular frequency. It �s a newer technology and �t offers “frequency hopp�ng” wh�ch does the job of manag�ng
mult�ple users frequency transm�tt�ng at the same t�me. Th�s �d done by scann�ng the frequency band and f�nd�ng the best
ava�lable channel dur�ng the transm�ss�on. 2.4GHz antennas are very compact as well. Generally speak�ng the lower the
frequency, the larger the antenna. For that reason, 2.4GHz qu�ckly became the “go to” frequency. 
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Def�n�t�on of Drone Parts (Telemetry)

Telemetry:
Drone telemetry �s data gathered about the a�rcraft and �ts surround�ngs that �s sent back to the operator or ground control stat�on
(GCS). Th�s �nformat�on may be taken from the drone’s autop�lot, sensors such as accelerometers, gyroscopes and GPS, or from
subsystems such as the a�rcraft’s power source.

Tracking Telemetry:
Telemetry data prov�des the ab�l�ty to track UAV status �n real t�me, allow�ng p�lots to mon�tor pos�t�on, att�tude and alt�tude to
ensure smooth and eff�c�ent fl�ght. Depend�ng on the sensors �nstalled on board, �t may also prov�de �nformat�on on components
and subsystems such as the RPM of the rotors and the voltage level of the batter�es.

Drone telemetry data �s transm�tted v�a rad�o, often on a separate l�nk to the drone control s�gnals to prov�de �ncreased safety.
Th�s requ�res the drone to have an onboard rad�o transm�tter as well as a rece�ver, and appropr�ate antennas. Common drone
rad�o telemetry frequenc�es �nclude 433 MHz, 915 Mhz and the newer 2.4 GHz. W�reless telemetry data can also be transm�tted
v�a W�-F�, wh�ch typ�cally has a shorter range than other rad�o technolog�es but prov�des h�gher data rates.

FPV Telemetry:
Another form of telemetry �s FPV (f�rst-person v�ew), �n wh�ch a v�deo feed from an onboard camera �s transm�tted back to the
drone p�lot and d�splayed on a mon�tor or a pa�r of FPV goggles. Th�s allows the p�lot to see exactly what the drone “sees”, and �n
good commun�cat�on env�ronments, can prov�de a un�que form of real-t�me s�tuat�onal awareness.

Ground StationTelemetry Modules



Number
UAV - 0001

Date of Wr�t�ng 6.12.2021

Page
11 of 13

Rev�s�on 0

Subject

Def�n�t�on of Drone Parts (GPS/GNSS)

GPS/GNSS:
GNSS (Global Nav�gat�on Satell�te System) �s a standard term for any satell�te-based nav�gat�on system that prov�des geo-spat�al
pos�t�on�ng data w�th global coverage. The most well-known GNSS �s the Un�ted States-developed GPS (Global Pos�t�on�ng
System). Other GNSS s�gnals �nclude Russ�a’s GLONASS, the European Un�on’s Gal�leo, and Ch�na’s Be�dou.

UAV GPS/GNSS Receivers:
Many unmanned systems such as UAVs, UGVs and AUVs requ�re the use of GPS/GNSS to prov�de them w�th a h�gh degree of
pos�t�on�ng accuracy. A GNSS antenna �s mounted somewhere on the veh�cle that rece�ves locat�on and t�me data from GNSS
satell�tes. Th�s data �s then usually fed �nto the av�on�cs, autop�lot or nav�gat�on systems of the veh�cle, and can also be used to
determ�ne veloc�ty. 

In add�t�on to nav�gat�on, unmanned veh�cles may use GNSS to georeference gathered data, avo�d coll�s�ons, or prov�de a
track�ng fac�l�ty. The GNSS data prov�des �nputs to the control loop of a drone or other autonomous veh�cle, allow�ng �t to
ma�nta�n pos�t�on, return to home or follow a ser�es of preset waypo�nts. Th�s �s part�cularly �mportant for waterborne robots such
as AUVs and ROVs whose pos�t�ons can be s�gn�f�cantly affected by t�dal act�v�ty.

GNSS faces the l�m�tat�on of need�ng to be w�th�n l�ne of s�ght of at least four satell�tes �n order to prov�de rel�able nav�gat�on. In
poor s�gnal env�ronments �t can be advantageous to couple the GNSS w�th an Inert�al Nav�gat�on System (INS), wh�ch uses
rotat�on and accelerat�on �nformat�on to calculate a relat�ve pos�t�on that can be used for nav�gat�on dur�ng loss of GNSS s�gnal.
In turn the GNSS can prov�de an external reference to the INS that helps reduce the effect of b�as errors.

Drone GPS/GNSS:
Consumer-grade drones are typ�cally bu�lt w�th a GNSS rece�ver that prov�des accuracy to around 2-3 metres. In order for such a
system to be useful for h�gh-accuracy data gather�ng such as aer�al �magery, the data needs to be referenced to the same
coord�nate system as the GIS database. Th�s can be ach�eved by us�ng ground control po�nts (GCPs) or D�rect Georeferenc�ng.
By determ�n�ng more prec�se GNSS coord�nates, drone mapp�ng software can then accurately pos�t�on �ts output �n relat�on to the
real world. 

In add�t�on to GPS/GNSS antennas, GNSS-INS / GPS-INS and GPS/GNSS rece�vers, GNSS s�mulators and GNSS s�gnal
generators are also �mportant components for accurate and prec�se pos�t�on�ng solut�ons.
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