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DRONE INTRODUCTION 

- about drones, history, how they work - 

  



An aircraft that controls remote signal transmission or that flies autonomously according to 

given instructions is called an unmanned aerial vehicle or popularly a drone. The development 

of these aircraft was started by military experts and has long been used exclusively for military 

purposes. Fortunately, lately, they have more and more applications in the civil sector, so 

today we have an expansion of the use of drones. The low costs of procurement and 

maintenance, but also the huge possibilities of application, essentially contribute to that 

expansion. They are used for experimental research and entertainment purposes, but there 

are more and more concrete applications in industry, health, agriculture, etc. They are 

equipped with cameras, with the help of which they move in space and "see", make 

recordings of the terrain that fly over and can carry a certain load. In addition, they can be 

equipped with various sensors that allow drones to send data on measured physical 

quantities, but also to autonomously perform actions based on the program that is executed 

on the microcontroller.  

The basic characteristics of dr ones, which are specified by each manufacturer, are the 

maximum height, speed and duration of the flight and the maximum inclination of the drone. 

These sizes are essential for purpose planning and drone management.  

Drones are constructed in different ways. The most common construction of drones is called 

a quadcopter. It is a four-armed drone with an engine on each arm. The propeller electric 

motors are in the same plane and are vertically oriented so as to create a thrust. 

 

Conceptual design of quadcopter (2) 

This concept of aircraft construction dates back to the 1920s, but it could not be further 

developed. First of all, the problems of coordinated engine management could not be solved, 

so the concept was not practically applicable. The development of microcontrollers has 

enabled more efficient use of quadcopters, and the development of sensors has expanded 

the areas of application.  



The parts of the drone are as follows:  

1. Drone body (frame)  

2. Engines  

3. Elise  

4. Engine controllers (ESC)  

5. Power distribution board (PDB)  

6. Flight controller  

7. Batteries  

8. Bluetooth receiver  

9. Camera  

10. Video transmitter (VTX)  

11. Sensors  

The body of the drone is the basis for the assembly of all other parts. It needs to be made of 

solid and light material. Most drones are made of carbon fiber.  

The motors used can be DC motors with brushes (BDC) or motors without brushes. Brush 

motors are cheap and simple, and brushless motors are more expensive, smaller, more 

durable, achieve higher speeds, are more efficient, etc. Propellers are mounted on the motor 

rotor, which create a thrust that is proportional to the speed of rotation of the motor rotor.  

As we have already said with the quadcopter, the propulsion engines with propellers are fixed 

and vertically oriented. Each engine, including the propeller, has the ability to change the 

speed of rotation, independently of the others. Sensors and microcontrollers are responsible 

for how and at what speed the motors will rotate, each of them individually. This organization 

of the propeller engine allows the drone to move with four degrees of freedom.  

Each of the four rotors rotates relative to the two adjacent ones in opposite directions. Rotors 

facing each other move in the same directions. The direction of rotation of the rotor is shown 

in Figure [2]. 



 

Direction of rotation of quadcopter rotor [2] 

When a drone flies in a constant position above a certain point, then the drone is in hover 

mode. In this flight mode, the driving force of the buoyancy is equal to the weight of the 

drone. The driving force of the buoyancy arises as a consequence of the operation of all four 

engines. If the buoyancy force is greater than the weight of the drone, it will move vertically 

upwards. If the buoyancy force is less than the weight of the drone, it will move vertically 

downwards. The amount of buoyancy depends on the speed of rotation of the motor rotor. 

If the speed is lower and the buoyancy force is lower and vice versa. 

To ensure lateral movement, in the plane of the center of gravity of the drone, without 

changing the flight altitude, it is necessary for the rotors of the three engines to rotate at the 

same speed, and the rotor of the fourth engine to rotate at a different speed. Movement in 

one of the four directions can also be provided by increasing the rotor speed of two adjacent 

motors. During this movement, the drone is tilted to the side, so it is necessary to pay 

attention to the maximum size of the tilt angle. For rotational movement in the plane of the 

center of gravity of the drone, it is necessary to reduce the speed of rotation of the rotor 

opposite the engines. The following images demonstrate the launch of a drone [2]. 



 

 

Explanation of drone movement with respect to x, y and z axis [2] 



The motors are controlled using an Electric Motor Controller (ESC). Each motor can be 

controlled with one controller, but controllers that control all motors can also be used.  

The Power Distribution Board (PDB) provides power to all active components of the drone: 

motors and controller. The engine is powered by various types of batteries that must be light, 

efficient and able to provide maximum flight time.  

The flight controller is the central control unit of the drone. It is a microcontroller board. The 

microcontroller controls the drone on the basis of the control signal it receives via the 

Bluetooth receiver, the signal from the sensor and the program inside, via the motor 

controller.  

The Bluetooth receiver allows the drone to communicate with the ground control device. By 

pairing the device, the user gets the ability to send control commands using the joystick or 

keyboard of the control device.  

A standard piece of drone equipment is a camera that can store recorded video in a memory 

module on the drone or send it over a wireless network. Video transfer is performed using a 

video transmitter (VTX).  

Sensors are devices that measure the physical size and provide its electrical equivalent 

(analog or digital) which are used through the input of the microcontroller to define the 

behavior of the drone. They are often the default parts of drones, but drones can also be 

equipped with additional sensors. Drones are usually equipped with pressure sensors, which 

are used to determine the altitude at which the drone flies, a GPS sensor to determine the 

position of the drone and sensors to determine the acceleration and inclination of the drone. 

The basic construction requirements are as follows:  

1. The plane of the engine rotor must be above the plane in which the center of gravity 

of the quadcopter is located. If the plane in which the rotors are located is also the 

plane in which the center of gravity is located, there is a danger of the quadcopter 

overturning during the maneuver around the horizontal plane, due to the moments 

of gravity around the center of gravity. Rollover means loss of buoyancy and fall. This 

implies that the center of gravity of the drone should be as low as possible and that 

any additional cargo or equipment is placed below the base of the drone. This is a 

condition for greater mobility of the drone, because when the drone is tilted, the 

reference plane of the propeller additionally goes down.  

2. The vertical axis of all engines must lie in the same circle with the center located on 

the central axis of the center of gravity of the structure.  

3. Symmetry of the structure for easier regulation and better stability  

4. Secured space for batteries and other equipment  

5. As little mass as possible but to meet the strength requirements.  



6. Space above and below the rotor with as few construction parts as possible and, if 

possible, the existence of elements that would take over most of the impact energy in 

the event of a fall, while being easily replaceable. 

  



 

 

 

 

TELLO DRONE 

- main characteristics - 



Description of components of the Tello EDU drone: 

1. Propellers  

2. Engines  

3. Drone Status Indicator  

4. Camera  

5. Power Button  

6. Antennas  

7. Vision Positioning System  

8. Battery  

9. Micro USB port  

10. Propeller protectors 

 

Description of the aircraft 

Its dimensions and characteristics make it very manageable. 

Tabela 1. Main charasteristics 

Weight 87 g 

Dimensions 98×92.5×41 mm 

Propeller 3 inches 

Integrated Functions 

Telemetric sensor 

Barometer 

LED 

Vision System 

Wi-Fi 2.4 GHz 802.11n 

Real-time streaming 720p 

Port USB battery charging port 

Operating temperature range from 0° to 40° 

Operating frequency range from 2.4 to 2.4835 GHz 

Transmitter (EIRP) 

20 dBm (FCC) 

19 dBm (CE) 

19 dBm (SRRC) 

 

  



Details in operation 

Being a drone for mainly indoor use, its characteristics that define its operations are quite 

limited. 

Tabela 2. Flight charasteristics 

Maximum distance of flight 100 m 

Maximum speed 8 m/s 

Maximum flight time 13 min 

Maximum flight height 30 m 

 

Battery details 

It has a very easy battery to change; it can be charged directly with a USB cable with the 

battery inside the drone, or with a charging hub. 

Tabela 3. Battery details  

Removable Yes 

Capacity 1100 mAh 

Voltage 3.8 V 

Type LiPo 

Energy 4.18 Wh 

Net Weight 25 ± 2 g 

Temperature range when charging from 5° to 45° 

Maximum Load Power 10 W 

 

Camera details 

The camera allows us to obtain video with a good quality (HD), after the image processing, it 

is possible to develop different applications. 

Tabela 4. Camera details 

Photo 5 MP (2592x1936) 
Field of view 82.6° 
Video HD 720p 30 fps 

Format JPG (Photo) 
MP4 (Video) 

Electronic stabilization Yes 
 

  



Vision Positioning System: Consisting of a camera and an infrared 3D module. This system is 

capable of working in a range of 0.3 m to 30 m high, but its optimal working conditions are 

0.3 m to 6 m high.  

Drone Status Indicator: It is a led that has the drone, and indicates in what state the drone is 

in each moment. (Turning on, without receiving messages...)  

Field of view: It is the open observable area that the drone camera can see.  

Electronic stabilization: It is an image enhancement technique using electronic processing. 

How to control drone 

Download and install app Tello. After that you need to connetct to tello Wi-Fi 

and.  

  



 

 

 

 

DRONEBLOCKS 

- what is droneblocks, examples - 



Computer programming or coding quickly attracts attention in the educational circle. And 

what was believed to be the territory of software engineers and computer scientists is now 

available to almost everyone. This is due to the appearance of the Drag and Drop 

programming interface (drag and drop). 

As new technologies emerge, knowing coding, or at least understanding the way computers 

work, will make us better equipped to interact with the technology around us and make full 

use of it. 

What is a programming language by dragging and dropping? 

As the name suggests, drag-and-drop programming language is a visual interface in which 

without knowledge of syntax (syntax is like the spelling and grammar of a computer 

programming language) you can still program a computer by putting puzzles together like 

pieces and putting them together. Once you place the blocks correctly, your program will run 

or run. 

The beauty of this kind of programming is that it can be used by everyone, even small children, 

and without disturbing the punctuation marks, you can focus on the real logic behind the 

algorithms (algorithms are logical steps in which we divide the task to be understandable to 

the computer). 

One such application is DroneBlocks, which is used to write drone management programs. 

DroneBlocks is a drag and drop block programming environment that supports many of the 

leading drones, such as: Phantom 3, Phantom 4, Mavic Pro, Mavic Air, Spark, and Tello. This 

is a free application that is available on different platforms: iOS App Store, Google Play Store 

and Chrome App Store. One of the biggest advantages is that a mobile phone can be used to 

make a program and operate a drone. 

 

 

 

 

 

 

 

  



Mission 1 - "Hello world" 

It is a tradition when learning a new programming language to start with the simple task 

"Hello World!". This generally consists of understanding the language syntax and then 

experiencing "Hello World!" printed on the screen. 

Since we won't be printing anything on the screen, we'll get involved in something even more 

exciting. We will program a basic mission where the drone takes off, rotates 360 degrees, and 

then lands. In addition, this will be a great way to get acquainted with several program blocks 

in DroneBlocks. 

DroneBlocks provides a large number of blocks that can control the behavior of drones. Each 

block can be executed individually or in a group known as a program or mission. The first 

program we will create will consist of three blocks: 

• takeoff 
• turning around its axis ("yaw right" or "yaw left") 
• landing 

When issuing the take-off command, the Tello drone will climb to a height of about 1.2-1.5 

meters. It should be taken into account that this drone, unlike some more advanced ones, 

does not have a built-in GPS, so the accuracy of this drone is not consistently accurate. Tello 

uses sensors and flight control logic to determine its altitude and distance. 

After takeoff, DroneBlocks will issue the following command and send it to the drone flight 

controller. This is considered sequential logic, where each block is executed in a certain order. 

To direct the drone to rotate 360 degrees, a rotation block around its axis is used. 

Finally, a landing block is used, which 

gives the drone a command to land at its 

current location. Make sure your area is 

clean for landing so that the drone does 

not hit any obstacles. Your command 

block should look like Figure 2. 

A great feature of DroneBlocks is that you 

can view JavaScript in your block mission. 

Click on the button on the side 

(hamburger - three lines) and select 

"Show Mission Code". Figure 3 is a view of 

the JavaScript code of our first mission.  

 

 

 



Mission 2. – Square 

In this lesson, we will cover how to use DroneBlocks and Tello to move around the frame of a 

square. We will approach this mission using two different techniques: one mission that keeps 

the drone's nose pointed forward and another that uses "yaw" blocks to direct the drone's 

nose in the direction of flight. These flight concepts are useful to understand when learning 

to program more complex missions. 

Create a program that will control the drone to move according to the scheme from Figure 4. 

Takeoff is where our drone will take off. It can be seen from the picture that the drone should 

not turn, ie the nose (front part) should always be turned forward. The mission ends when 

the drone returns to its starting position.  

Figure 5. represents the solution to this mission. First we set the takeoff block, then we set 

the block so that the drone moves forward. This block is located in the "Navigation" tab (as 

well as all others related to drone movement). The value for which the drone should be 

moved is expressed in centimeters and is 100 (it is possible to adjust it in inches). After that, 

it is the turn of the drone to move to the right, then, backwards and finally to the left. In the 

end, of course, we set up a "land" block, with which we end each program / mission.  

 

 

 

 

 

 



 

Create a program that will control the drone to move according to the scheme from Figure 6. 

This mission will start similarly to the previous one, only the nose of the drone will have to 

turn in the direction of the drone. When writing the code, we will use a block called "yaw 

right". 

We will set the "takeoff" block first, and then let the drone move forward, as in the previous 

task. Then, we have to turn the nose of the drone in the direction of the next movement, that 

is, the nose should always be forward. We do that with the help of the "yaw right" block, and 

the angle at which we turn the drone is 90 degrees. After that, we repeat the block commands 

"fly forward" and "yaw right", so we have a total of 4 repetitions. We end with the land block. 

Figure 6 shows the solution to this mission. Since a lot of blocks are repeated in this mission, 

so that you don't constantly call them from the card, you can right-click on the block to get a 

new menu in which you have the option to duplicate the selected block.  



Mission 3 - Square with the Loops card 

The problem, the solution of which is shown in Figure 7, can be done with far fewer blocks 

using loops. In that case, we use the block from the "Loops" card in which we place the part 

from the previous task that is repeated four times ("fly forward" and "yaw right"). Figure 8 

shows a graphical representation of the solution of this mission. 

Mission 4. - Use of variables 

In this lesson, we will look at variables. Remember, you can enter distance and degree values 

in static blocks of code, such as Navigation blocks. These values are static and can only change 

when you create your mission. In many cases, you want certain inputs to be dynamic or 

variable during programming. Variables allow you to change the input during code execution. 

A great way to demonstrate the use of variables is to program drone driving. 

We will first show why variables are important. In our plane ride, the drone will fly 50 cm 

forward and then return to the starting position. During the second part of the mission, the 

drone will turn and fly 100 cm forward, and then return. These steps will be repeated in steps 

of 50 cm, with a maximum distance of 

250 cm, a total of five repetitions. 

Without the use of loops and variables, 

our mission code looks like Figure 9. 

It is clear that this program includes a 

large number of redundant block 

codes! That's why this is a great 

opportunity to modify our code. 

However, there is a problem, given that 

the distances within each of the “fly 

forward” blocks are fixed. Somehow it 

has to be dynamic. We will do this using 

variables. The variables allow us to 

increase the distances with each loop 

and make the code easier to manage. 

For example, if you want to change the 



code from Figure 9 so that it flies in 100 cm increments instead of 50, you would use variables 

to perform this task. If you do not use variables, and you want to change the distance, you 

would have to change in 10 different blocks. 

In order to be able to use variables at all, we must first create them. They are made in the 

"Variables" tab and the name of the new variable is entered. In this case, we will put 

"distances". After that, we make another variable called "stepIncrement". Once we have 

made these two variables, we set them and give them the values 0 and 50.  

In order to be able to use variables at all, we must first create them. They are made in the 

"Variables" tab and the name of the new variable is entered. In this case, we will put 

"distances". After that, we make another variable called "stepIncrement". Once we have 

made these two variables, we set them and give them the values 0 and 50. We continue by 

calling one loop that will be repeated five times. In it, we need to set that the value of the 

variable "distance" changes mathematically, ie that its value represents the sum of the 

variable "distance" and "stepIncrement". The sum block (and other mathematical operations) 

can be found in the "Math" tab. Since the drone needs to return to the place of departure, 

we have to insert another loop that will be repeated twice and in which there will be exact 

instructions on what the drone should do - "fly forward" and "yaw right". For the dimension 

for the "fly forward" block, the variable "distance" should be set. The solution to this mission 

is given in Figure 10.  

As you can see, the variables allow the software to be flexible and allow you to create 

powerful missions. 

  



Mission 5. - IF / ELSE 

If we want to program the drone to follow the pattern from Figure 11. the best solution would 

be to use IF / ELSE conditions. Figure 12 shows how we could do this without conditions and 

how many shortcomings there are during such work and later reduced autonomy when 

changing certain parameters. Figure 12 has a redundant code which, if you want to fly a longer 

snake pattern, makes the code very cluttered and unmanageable. This can be corrected by 

adding logic - IF / ELSE. 

 

First we want to make three variables: "forwardDistance", "sideDistance" and 

"loopCount" (to check if the value is even or odd to determine if the drone 

should go to the left or right). From Figure 11, we see that there are 4 repetitions 

where the drone goes forward, then to the side, so we will make a loop with 

four repetitions. We will also put a logic test (IF DO ELSE) in this loop, with the 

help of which we will determine whether the drone should go to the left or the 

right side. Since we created the variable "loopCount" and gave it a value of 0, 

we check whether it is even or odd. If it is a steam drone it should go to the right, 

if it is not, the drone will fly to the left. After that, we make a mathematical block 



that will increase the value of the variable "loopCount" by 1. Finally, we need to 

turn the drone with the help of the block "yaw right" by 180 ° and return the 

drone to the starting position. You can see the solution of this mission in Figure 

13.  

  



 

 

 

 

SCRATCH 

- how to install, example  - 

  



To be able to use the Scratch program, we must follow the following instructions: 

• Download the version 2.0  
• download and install node.js from nodejs.org/en 
• download Tello.js and Tello.s2e from  

dl-cdn.ryzerobotics.com/downloads/tello/20180222/Scratch.zip 
• Open Scratch and install previously downloaded files by pressing the Shift key and 

clicking File. Then select Import experimental HTTP extension and select Tello.s2e 
Now we need to connect the computer to the drone: 

• In CMD, open the directory where you installed Scratch and when you are in it, type 
the following command: node Tello.js 

• Turn drone on 
• Open Wi-Fi connections on your computer and select Tello network 

 
Task 1. 

Create a program that will control the movement of the drone: 

• When the up arrow key is pressed to go forward 
• When the down arrow key is pressed to go back 
• When the left arrow key is pressed to go left 
• When the right arrow key is pressed to go right 
• When the a button is pressed to go up 
• When the s key is pressed to go down 
• When the enter key is pressed to start the program 
• When the space button is pressed, the drone lands. 

We will do this as follows: 

• We will first select and 
drag the “when key 
pressed” blocks from the 
Events menu to the 
desktop and highlight the 
desired button 

• Then in the More Blocks 
menu that we got by 
following the instructions, 
we add blocks with which 
we can control the drone 

  



 

 

 

 

 

 

 

 

PYTHON 

- about python, how to install, example  - 

  



PYTHON – BASICS 

Python is one of the most commonly used programming languages between developers, 

designers, engineers, educators or students. In the past years (at least 15) Python is 

positioned on the top of the programming languages list.  

In the late 80's,  Guido Van Rossum, a Dutch programmer became the creator of the Python 

programming language. He stated that it was a “hobby project”, that kept him busy during 

the Christmas holidays, in December 1989.  

 
Portrait of Guido Van Rossum at the Dropbox headquarters in 2014. Taken by San Francisco 

based photographer Dan Stroud, October the 3rd, 2016 

Although its logo represents two snakes, name Python was chosen because of the Monty 

Python's Flying Circus, whose fan is Python's founder.  

 
Python logo, taken from the https://www.python.org/ 

 

Predecessor of Python was ABC programming language, also developed by Guido van Rossum. 

https://www.python.org/


What are the main characteristics of Python? In 1999 Van Rossum made a proposal which he 

submitted to DARPA, naming it "Computer Programming for Everybody". In that proposal are 

Python's most valuable characteristics, or “goals for Python” (like said in Wikipedia): 

1. An easy and intuitive language just as powerful as major competitors 

2. Open source, so anyone can contribute to its development 

3. Code that is as understandable as plain English 

4. Suitability for everyday tasks, allowing for short development times 

Other than these four, there are more advantages of Python: 

5. It is an interpreted language – every statement (line of code) is executed one by one. 

Debugging is easier than in compiled languages. 

6. Python is known to poses considerable library and contains code for various purposes. 

7. Code written once in Python can be run anywhere, unlike some languages (like C, 

C++…). This is called Write Once Run Anywhere (WORA). 

8. Python can be extended to other languages (C, C++). 

9. Python has its applications in various domains such as:  

• Web and Internet development – Django, Pyramid, Flask 

• Software development 

• Database access 

• Game development – PyGame, PyKyra 

• Desktop applications – Kivy, pyqt, pyside 

• Education 

• Science and numeric – SciPy, Pandas, IPython, NumPy… 

There are a few disadvantages that need to be mentioned: 

1. Since it is excecuted line by line, Python often results in slow execution. 

2. It is rarely used to implement smartphone-based applications. 

3. Python's simplicity can sometimes lead to run-time errors (design restrictions). 

 

https://en.wikipedia.org/wiki/Open-source_software


Taken from https://data-flair.training/blogs/advantages-and-disadvantages-of-python/ 

In a few words, Python can be described as an object-oriented, intuitive programming 

language that is dynamically-typed. This means that there is no need to declare the type of 

variable while writing the code.  

Typing just one line in the IDLE (Integrated DeveLopment Environment): 

 

>>>print ("Hello World") 

 

There will be next result on the screen: 

>>> Hello world! 

 

Python executes exactly what is commanded: 

>>>2+2 

4 

 

DOWNLOAD AND INSTALATION 

Oficial site where can be found the latest Python release (version) is:  

https://www.python.org/ 

There are listed releases for Windows, MacOS and other platforms.  

 

 

 

The Latest Python 3 release is Python 3.9.6, about 25 MB large. To 

begin installation, you need to click on the file that is downloaded and 

to confirm a few times (during installation). Installed application is 

listed in start menu.  

 

 

 

 

 

 

Launching Python 3.9 (64-bit), we get an application-IDLE (Integrated DeveLopment 

Environment for Python): 

 

https://data-flair.training/blogs/advantages-and-disadvantages-of-python/
https://www.python.org/


 

 

 

  



Python for drones 

The program for drones that we will use is Python programming language. Python is  

programming language that lets you work quickly and integrate systems more effectively.  

To do this we are going to install Python and use IDE which is integrated programming 

environment for writing the code. First, we are going to python.org in download section 

where we can download the latest version. Then we can go to PyCharm dowload section 

and download IDE. When Python and PyCharm are installed we are ready to start. 

To program Tello drone we need libraries. So we have to install them as well. We need 

djitellopy library and opencv-python library. After we import these libraries, we can start 

coding.  

from djitellopy import tello 

We will need to import time library. This will allow us to insert delays between each 

command.  

from time import sleep 

We have to create tello object. 

me = tello.Tello() 

Now we can simply connect this object and it will take care of all ip adresses and all the 

communication parts for you. 

me.connect() 

The created object allows us to issue commands to the drone and to read some value from 

the drone, for example if we want to know what the battery status is we use the 

get_battery () method. 

print(me.get_battery()) 

The list of methods is available if you click on the Ctrl and than clik left mouse button. Now 

we can see all of functions we can use. 

Before we start our code we need to check if our drone is connected to wifi.  We have to 

turn on the drone. After that, go to wifi settings and connect the drone. When we have 

done that we can start our code. 

Now we need to see how we can control our drone. We can simply write - go forward: 

me.move_forward(30) 

But we wont be able to control the speed, like we discussed in the introduction of the 

drone. It can translate in tree so we want to control that. We will write: 



me.send_rc_control(left_right_velocity,forward_backward_velocity,up_down_ve

locity,yaw_velocity) 

This function have four figures, first is left_right_velocity, second is 

forward_backward_velocity, third is up_down_velocity and forth is yaw_velocity. All of 

these speeds are used for drone control and all of these can be used from minus 100 to 100.  

By combining these speeds, we achieve the desired movement of the drone. 

After issuing the command, the duration of the action given by the command should be 

determined, and we do this by calling the sleep function with the parameter given in 

seconds. 

sleep(2) 

Before using command for moving drone, we should command drone to take off and after 

all, command for landing. These command are: 

me.takeoff()  

and  

me.land() 

So, these are the basic movements that we can control. We can control up and down, left 

and right, forwards and backwards and we can control the jaw.  

Now, we are going to learn how to capture image from our drone. What we need to do is to 

turn on stream. This stream gives us all the frames one by one and we can process it. 

me.stream_on() 

while True: 

    img=me.get_frame_read().frame 

    img=cv2.resize(img,(360,240)) 

    cv2.imshow("Image",img) 

    cv2.waitKey(1) 

  



Task 1 

Using drone movement commands make a program that demonstrates drone movement. 

Let the drone go 50cm forward, then 50cm left, then 50cm back, then 50cm right. Before 

landing, give an order to go 10 cm up and then 10 cm down. 

from djitellopy import tello 

from time import sleep 

 

me = tello.Tello() 

 

me.connect() 

 

me.takeoff() 

 

me.move_forward(50) 

sleep(2) 

me.move_left(50) 

sleep(2) 

me.move_back(50) 

sleep(2) 

me.move_right(50) 

sleep(2) 

me.move_up(50) 

sleep(2) 

me.move_down(50) 

sleep(2) 

 

 

me.land() 

 

Task 2 

Modify the program so that the drone movement is repeated 5 times before landing. 

from djitellopy import tello 

from time import sleep 

 

me = tello.Tello() 

 

me.connect() 

 

me.takeoff() 

 

 

def movements(): 

    me.move_forward(50) 

    sleep(2) 

    me.move_left(50) 

    sleep(2) 

    me.move_back(50) 

    sleep(2) 

    me.move_right(50) 

    sleep(2) 

    me.move_up(50) 

    sleep(2) 

    me.move_down(50) 



    sleep(2) 

 

 

for i in range(5): 

    movements() 

 

me.land() 

 

Task 3 

Using the rc command, create a program so that the drone moves in different directions 

(forward, backward, left, right, up, down and rotates). Test the operation of these functions 

through several examples. 

from djitellopy import tello 

from time import sleep 

 

me = tello.Tello() 

 

me.connect() 

 

me.takeoff() 

 

me.send_rc_control(50, 0, 0, 0) 

sleep(2) 

me.send_rc_control(0, 50, 0, 0) 

sleep(2) 

 

 

me.land() 

 

Task 4 

Establish a connection with the camera on the drone and show what it "sees". Let the drone 

lift and turn 5 times while sending the video. 

from djitellopy import tello 

import cv2 

 

me = tello.Tello() 

 

me.connect() 

 

me.takeoff() 

 

me.streamon() 

 

i = 0 

while i < 5: 

    me.send_rc_control(0, 0, 0, 50) 

    img = me.get_frame_read().frame 

    img = cv2.resize(img, (360, 240)) 

    cv2.imshow("Image", img) 

    cv2.waitKey(1) 

    i = i + 1 



     

me.land() 

 

Task 5 

Make the program so that the drone is controlled by keyboard. 

import KeyPress as kp 

from djitellopy import tello 

from time import sleep 

 

kp.init() 

me = tello.Tello() 

me.connect() 

me.takeoff() 

 

 

def getKeyboardInput(): 

    lr, fb, ud, yv = 0, 0, 0, 0 

    speed = 50 

    if kp.getkey("LEFT"): 

        lr = speed 

    elif kp.getkey("RIGHT"): 

        lr = -speed 

    if kp.getkey("UP"): 

        fb = speed 

    elif kp.getkey("DOWN"): 

        fb = -speed 

    if kp.getkey("w"): 

        ud = speed 

    elif kp.getkey("s"): 

        ud = -speed 

    if kp.getkey("a"): 

        yv = speed 

    elif kp.getkey("d"): 

        yv = -speed 

    if kp.getkey("q"): me.land() 

    if kp.getkey("i"): me.takeoff() 

    return [lr, fb, ud, yv] 

 

 

while True: 

    vals = getKeyboardInput() 

    me.send_rc_control(vals[0], vals[1], vals[2], vals[3]) 

    sleep(0.05) 

 

Task 6 

Modify the previous program by adding a button that will save the current camera image to 

a file. 

import KeyPress as kp 

from djitellopy import tello 

import time 

import cv2 

 



kp.init() 

me = tello.Tello() 

me.connect() 

global img 

me.streamon() 

 

me.takeoff() 

 

 

def getKeyboardInput(): 

    lr, fb, ud, yv = 0, 0, 0, 0 

    speed = 50 

    if kp.getkey("LEFT"): 

        lr = speed 

    elif kp.getkey("RIGHT"): 

        lr = -speed 

    if kp.getkey("UP"): 

        fb = speed 

    elif kp.getkey("DOWN"): 

        fb = -speed 

    if kp.getkey("w"): 

        ud = speed 

    elif kp.getkey("s"): 

        ud = -speed 

    if kp.getkey("a"): 

        yv = speed 

    elif kp.getkey("d"): 

        yv = -speed 

    if kp.getkey("q"): me.land(); time.sleep(3) 

    if kp.getkey("i"): me.takeoff() 

    if kp.getkey("z"): 

        cv2.imwrite(f'Resources/Images/{time.time()}.jpg', img) 

        time.sleep(0.3) 

    return [lr, fb, ud, yv] 

 

 

while True: 

    vals = getKeyboardInput() 

    me.send_rc_control(vals[0], vals[1], vals[2], vals[3]) 

    img = me.get_frame_read().frame 

    img = cv2.resize(img, (360, 240)) 

    cv2.imshow("Image", img) 

    cv2.waitKey(1) 
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