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What is a UAV ?

A UAV stands for Unmanned Aerial Vehicle. It’s essentially an aircraft that flies
without a human pilot on board. UAVs are controlled either remotely by a person
(via radio signals, computers, or controllers) or autonomously using pre-
programmed flight plans and onboard sensors.

 Source: wikipedia.org/wiki/Unmanned_aerial_vehicle



Type of UAV

Fixed wing Single rotor Bicopter

 Source: U.S. Air Force website  Source: velos-rotors.com  Source: www.d-botix.com

https://www.af.mil/About-Us/Fact-Sheets/Display/Article/104516/rq-4-global-hawk/


Type of UAV

Tricopter Quadcopter Hexacopter

 Source:
www.britannica.com/technology/

unmanned-aerial-vehicle  Source: www.t-drones.com  Source: www.viewprouav.com

https://bssholland.com/product/scorpion-tricopter-uas/
https://bssholland.com/product/scorpion-tricopter-uas/


Quadcopter

The quadcopter became the standard because it balances torque with four fixed
motors alone — no complex mechanics. This makes it stable, affordable, and easy
to fly, from toys to professional drones

 Source: www.fpv24.com



Frames of Reference

Degrees of Freedom (DOF)

Forces and Torques

How Drones Generate Lift 

Drone Dynamics

 Source: www.nas.nasa.gov/SC17/demos/demo5.html

https://www.google.com/search?q=Ready-to-Fly+%28RTF%29+Drone&sca_esv=e023beae1a6c5125&rlz=1C1FKPE_enTH1137TH1144&sxsrf=AE3TifO0EXmPOfvVIjxXRSghsStfUebkXQ%3A1757572230244&ei=hmzCaKHSDp7H4-EPztCa-Ak&oq=%E0%B9%82%E0%B8%94%E0%B8%A3%E0%B8%99%E0%B8%AA%E0%B8%B3%E0%B9%80%E0%B8%A3%E0%B9%87%E0%B8%88+%E0%B8%A0%E0%B8%B2&gs_lp=Egxnd3Mtd2l6LXNlcnAiJeC5guC4lOC4o-C4meC4quC4s-C5gOC4o-C5h-C4iCDguKDguLIqAggAMgUQIRigATIFECEYoAEyBRAhGKABSMstULoBWIMjcAF4AJABAJgB9wGgAbcHqgEFMC4zLjK4AQPIAQD4AQGYAgagAt8HwgILEAAYgAQYsAMYogTCAggQABiABBiiBJgDAIgGAZAGBJIHBTEuMi4zoAfLEbIHBTAuMi4zuAfbB8IHBzAuMi4zLjHIBx0&sclient=gws-wiz-serp&mstk=AUtExfCjqyBxQmB2Vs-rTokx0tiS2KwNc-XQnhryV7i4CeRiP8rhE1zuq6vpSdESQ5HO-BaXkxrj7NEMpjxkp2bhSPDbEfz1EGJqbCli6BExxoaEqJDcTtrDGsasiuSuTnn-DJlNA_GeICsFFmkMcFs9TtMhZm61Kk7LkCf89FtqDtwdccR8sSBiim2gEHgZH553mtSsPwnAwITDwgQ6hNJzb4i9LrLCyE1n70tfEjsQajqGGucQH_3GMDgcSCr5VxDEydSkJ0J9oHHyuYerA-Ju3b1peQqR0_mXBQO8rdWEM3I0VQ&csui=3&ved=2ahUKEwjoj5HnitCPAxVrd2wGHaD6LdUQgK4QegQIARAC
https://www.google.com/search?q=Ready-to-Fly+%28RTF%29+Drone&sca_esv=e023beae1a6c5125&rlz=1C1FKPE_enTH1137TH1144&sxsrf=AE3TifO0EXmPOfvVIjxXRSghsStfUebkXQ%3A1757572230244&ei=hmzCaKHSDp7H4-EPztCa-Ak&oq=%E0%B9%82%E0%B8%94%E0%B8%A3%E0%B8%99%E0%B8%AA%E0%B8%B3%E0%B9%80%E0%B8%A3%E0%B9%87%E0%B8%88+%E0%B8%A0%E0%B8%B2&gs_lp=Egxnd3Mtd2l6LXNlcnAiJeC5guC4lOC4o-C4meC4quC4s-C5gOC4o-C5h-C4iCDguKDguLIqAggAMgUQIRigATIFECEYoAEyBRAhGKABSMstULoBWIMjcAF4AJABAJgB9wGgAbcHqgEFMC4zLjK4AQPIAQD4AQGYAgagAt8HwgILEAAYgAQYsAMYogTCAggQABiABBiiBJgDAIgGAZAGBJIHBTEuMi4zoAfLEbIHBTAuMi4zuAfbB8IHBzAuMi4zLjHIBx0&sclient=gws-wiz-serp&mstk=AUtExfCjqyBxQmB2Vs-rTokx0tiS2KwNc-XQnhryV7i4CeRiP8rhE1zuq6vpSdESQ5HO-BaXkxrj7NEMpjxkp2bhSPDbEfz1EGJqbCli6BExxoaEqJDcTtrDGsasiuSuTnn-DJlNA_GeICsFFmkMcFs9TtMhZm61Kk7LkCf89FtqDtwdccR8sSBiim2gEHgZH553mtSsPwnAwITDwgQ6hNJzb4i9LrLCyE1n70tfEjsQajqGGucQH_3GMDgcSCr5VxDEydSkJ0J9oHHyuYerA-Ju3b1peQqR0_mXBQO8rdWEM3I0VQ&csui=3&ved=2ahUKEwjoj5HnitCPAxVrd2wGHaD6LdUQgK4QegQIARAC


How Drones Generate Lift

 Source: simple.wikipedia.org/wiki/ Isaac_Newton,  www.mathematik.ch/mathematiker/daniel_bernoulli.html

Daniel BernoulliIsaac Newton



How Drones Generate Lift

https://lift-explained-3d.netlify.app/


Thrust

Force & Torque

Lift

Gravity
Weight

Drag
aerodynamic drag

Torque
Roll , pitch , yaw



Lift Force

thrust

lift

L = T⋅cosϕ⋅cosθ

Source : https://mechtex.com/blog/drone-motor-thrust , https://robotics.stackexchange.com

thrust

lift



Weight

W = m⋅g

W W



Drag force

 Source : https://cfdflowengineering



 Yaw Torque
(ψ-Z axis)

 Pitch Torque
(θ-Y axis)

 Roll Torque
(φ-X axis)

 Photo : www.lesics.com/how-does-drones-work.html , Youtube:Tactical Aviation 

Torque



Frames of Reference

Inertial/Fixed Frame Body Frame

 Source: www.researchgate.net  Source: www.researchgate.net

Origin: launch location (on the Earth’s surface).
Axes: fixed relative to Earth at that point in time (north-east-down, or some
ENU/NED convention).
Use: good for describing trajectories in a “global” sense.

Origin: the vehicle’s center of gravity (CoG).
Axes: aligned with the actual vehicle geometry — typically x forward, y
right, z down (aircraft convention) or z up (spacecraft sometimes).
Use: sensors (IMU, gyros, accelerometers) and control forces naturally
live here.



Degrees of Freedom (DOF)

Translational : x, y, z

 Source: en.wikipedia.org

Rotational : roll (φ), pitch (θ), yaw (ψ)

6 DOF



Communication System

 Source : https://cfdflowengineering

https://yttek.com/what-is-drone-communication-understand-it-through-5-key-aspects/


Flight Controller

 Source : https://dronewolf.darkwolf.io/



Flight Control Loop



PID Control 

 Source : https://engineering.charlotte.edu/academics/senior-design-program/



PID Control 

https://pidlab.netlify.app/


SimpleFly Learing Kit



Firmware Installation

https://tmakerofficial.github.io/SimplyFly-Lerning-Kit/
https://tmakerofficial.github.io/SimplyFly-Lerning-Kit/


Setup & Calibration

calibrate sensor calibrate minmax
save minmax

calibrate center
save center

set max = “ MAC Address”

https://tmakerofficial.github.io/SimplyFly-Lerning-Kit/


Tuning

https://tmakerofficial.github.io/SimplyFly-Lerning-Kit/


Tuning

min value of XL | Yaw rate max value of XL | Yaw rate

min value of YL | Altitude rate

min value of XR | Roll angle

min value of YR | Pitch angle

max value of YL | Altitude rate

max value of XR | Roll angle

max value of YR | Pitch angle

          Unit         
XL : deg/s
YL : cm/s
XR : deg
YR : deg

https://tmakerofficial.github.io/SimplyFly-Lerning-Kit/


Manual Control

- Pitch

 - Roll + Roll

+ Pitch

+ Altitude

 - Yaw + Yaw

- Altitude
Double press : Open web server Double press : Close web server

Back side :  single press  ==>  power on |  double press ==>  power off

Press both the left and right joysticks simultaneously to toggle between Armed and Disarmed modes.

https://youtu.be/xy9yOsKmB5I?si=FxVAidQQNZAAhBFE


THANK YOUTHANK YOUTHANK YOUTHANK YOU
T MAKERT MAKER
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