Drones and Code

Tpeninr 3 nporpaMyBaHHS OPOHIB



MeTa

[To3HaMoOMUTK MONOAb 3 NEPCNEKTUBHUM HAMPAMKOM PO3BUTKY
TEXHONOTIN, HABYNTM 3aCTOCOBYBATU HAaBUYKWM MPOrpaMyBaHHS
Ha NPaKTML,.

[lporpama nogaii po3noBigae Npo Bnam 6e3ninoTHMX anaparTi.,
IXHIO KNnacudikauito, ranysi 3aCToCyBaHHA Ta HAaBYaE
BMKOPUCTOBYBATW HAWUMPOCTILWI aNnropuUTMM NPOorpamMyBaHHS.



3MiCT

Hponun Tello DJI
MoBa nporpamyBaHHsA Python
bibnioteka DjiTelloPy

[MporpamoBaHe ynpaBAiHHA APOHOM
o PoboTa 3 KaMepoto ApoHa

Tello + DjiTelloPy = noneTinn!
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MoxxnuBocTi gpoHa Tello

3BUYANHNI Ta WBUAKI PEXXNUMUN NINTOTYBAaHHS
FPV

AnbtumeTtp, LED nugnkatop,WI-FI, Bineo 720P
PoTto 5 Mn (2592x1936)

HanbHicTb nonboty 100 m

Maca 80 r

Makc weuakictb 8 mM/c

3anac 6aTapel 13 xBUnnH

Mo>xknmBicTb nporpamyBaHHa (Python)



Mob6inbHi goaaTtku gna gpoHa Tello

Tello App @ ‘ © A - 0e@®

TELLO -

Tello EDU APP




Python

IHTepnpeToBaHa 06'EKTHO-OpPIEHTOBaHAa MOBA NPoOrpaMyBaHHS
BMCOKOIO PIBHA 3i CTPOro AMHAMIYHO TUMI3aUi€lo

06'eKTHO-OpPIEHTOBAHA, NpoueaypHa, PyHKLIOHANbHA Ta
aCNEeKTHO-OPIEHTOBAHA.

S 5 <« [¢] o8 w3schoolsua.github.io/ B 1% W C]
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ﬁ PUthOﬂ S _ = A HTML CSS JAVASCRIPT SQL PYTHON PHP BOOTSTRAP  $iK 3POBUTM W3.CSS JAVA GO  BUIbLWE v
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Python CTAPT Python Migpy4Huk
. Compound Data Types
e Python IHTpo
Python BcTaHoBNEHHA
Python CuHTakcuc
['BANANA', 'APPLE', 'LIME'] Python KomeHTapi
Python 3miHHi
Python Tunu gaHnx
[0, 'Banana’), (1, ‘Apple’), (2, 'Lime')] 2 it Lo Take Python?

O Get Started

Python KacTur ﬁ Python - Lie MOBa NporpamMyBaHHs.
Python is a programming language that lets you work quickly Python Psiku

Python mMoxHa BUKOpPUCTOBYBaTYM Ha cepBepi ANsA CTBOPeHHs Be6-foaaTkis.
and integrate systems more effectively. »» Learn More Python Bynesi e Sy peepi A P AoA

Python Oneparopy MoYaTy BUBYEHHS Python HeranHo »
Python Criicku

Python Koprexi
Python Cetu (Ha6opu)

& Download Docs



https://www.python.org/
https://www.python.org/
https://w3schoolsua.github.io/python/index.html#gsc.tab=0

YctaHoBKa Python

3KayaTn YCTaHOBOYHUIN dpann
Biokputn doann
[MponTn MancTep yCTaHOBKMU

[NepeBipUTK BEPCIO BCTAHOBMEHOrO iIHTEPNpPEeTaTopa

e python’

About Downloads pDocumentation Community

Download tlie latest source release

Download Python 3.12.0

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, macOS, Other

Want to help test development versions of Python 3.12? Prereleases,
Docker images

5 Pythen 190 (5550 St

Install Python 3.9.0 (64-bit)

Select Install Now 10 install Pythen with default settings. o chocse
Customize 10 enable or Gisable features.

A

thon
le foe 3 install buncher for al users (recommended)

windows 7Add Pythen 3910 PATH

File Edit View Terminal Tabs Help

:~$ python3 --version

:SI

Python 3.10.12
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File Edit Selection View Go Run Terminal Help

 drone flying.py X EGLORER
~ Btello ~/projects/ello
> midea
v msc

Lopy. readth o/en/lat
from djitellopy import Tello @
#drone_flying.py
tello = Tello() ~ mveny
tello.connect() > mon

tello. takeoff() e

d pyvervctg
tello.move( ' forward',20) # telloiml
tello.move('back',20) 8 tellojpynb

> W External Libraries

woe &

from djitellopy import Tello & drone fying py
tello = Tello() » telloim

~ ® teloipynb
tello. connect ()
tello. takeoff ()

sseeiaga

tello.move(' forward*,20)
tello.

P Scratches and Consoles

.
[tello.1and()

tello.land()

®

No Ruleset not found at /nome/universe dart spb/vpomaz/Project..

Ln10,Col 17 Spacesé UTF8 LF (4 Python 310.12(venv:veny) ApexPMD (3

P VersionConvol  WTeminsl =TODO W Bookmarks £ Stuctre @ Problems @ Sevees @ PybhonPackages & Nosfeations
3 Download pre-built shared indexes: Reduce the indexing time and CPU 10ad with pre-buitJDK shared indexe...(moments ago) 131 LF_UTF8 4 spaces

File Edit Selection Find View Goto Tools Project Preferences Help

OPEN FILES 4> drone_fiyingpy x

| J#https://djitellopy. readthedocs.io/en/latest s | 1 ~/Projects/tello/src/drone flying.py - Mousepad
g File Edit Search View Document Help

from djitellopy import Tello #https://djitellopy. readthedocs.io/en/latest/tello/

tello = Tello() from djitellopy import Tello
tello.connect()
tello. takeoff()

tello = Tello()
tello. connect ()
tello. takeoff()
* tellopynd tello.move (" forward",20)

tello.move('forward',20) tello.move('back',26)

tello.move('back',20)

tello.land()

tello.land()




Bba3zoBuu cuHTakcuc Python 1

Python BMKOPUCTOBYE BiACTYN A5t NO3HaYeHHs 610Ky Koay.

Y Python 3MiHHiI CTBOPIOIOTLCA, KON BY iIM NPUCBOKOETE 3HAYEHHS:

Mpuknag
if 5 > 2: Mpuknag

print("N'aTte 6inbwe Hix agBa!'")
3MiHHI B Python:

=5
= "Hello, world!"

Python Ma€e MOXNMBICTb KOMEHTYBaHHA AN18 Linen AoKyMeHTaLii B KoAi.

KoMeHTapi no4nHaloTbCs 3 #, a Python peHaepuTh pewTy psifka K KOMeHTap:

Mpuknapg

KomeHTapi B Python:

#lle KomeHTap.
print("Hello, World!")

Tun TekcT:
Tun Yucno:

Tun
MocnifoBHICTb:

Tun KapTyBaHHS:

Tun YcTaHOBKa:

Tun Bynesi:

Tun BiHapHi:

str
int, float, complex

list, tuple, range

dict
set, frozenset
bool

bytes, bytearray, memoryview




ba3zoBuu cuHTtakcuc Python 2

a = 200
i=1 b =233
while i < 6: if b:> a:
print(1i) print("b is greater than a")
i+=1 elif a ==
print("a and b are equal")
else:

fruits = ["apple", "banana", "cherry"
i Lt ! y'] print("a is greater than b")

for x in fruits:
print(x)

def my_function(fname):
print(fname + " Refsnes")

my_function("Emil")
my_function("Tobias")
my_function("Linus")




LLilo Take DjiTelloPy?

DjiTelloPy

Tello SDK

TelloPyGUI

PyTello

DjiTelloPy - 6i6nioteka python, aka
3abe3neyye NporpamMoBaHM OOCTynN
00 MOXKMBOCTEW YyNpaBAiHHA OPOHOM
Tello uepes odiuinHUM iIHTepdenc
Tello API (application programming
interface)

— 'a"

»


https://djitellopy.readthedocs.io/en/latest/tello/
https://github.com/dji-sdk/Tello-Python
https://github.com/micolous/tello-gui
https://github.com/hanyazou/TelloPy

08

BctaHoBneHHA 6ioniotekn DjiTelloPy

djitellopy.readthedocs.io.

pip3 install djitellopy

N DJITelloPy API Reference Q

DJITelloPy API Reference
DJITelloPy
Swarm

Tello

DJITelloPy

This documentation is the API reference of the DJITelloPy Library.

For more information on the project please see the readme on github.

API

Currently the library contains the following classes:

« [Tello][tello] for controlling a single tello drone.

« [Swarm][swarm] for controlling multiple Tello EDUs in parallel.

Example Code

Please see the example directory on github.

Installation
pip install djitellopy
For Linux distributions with both python2 and python3 (e.g. Debian, Ubuntu, ...) you need to run

pip3 install djitellopy

nga BCTAHOBNEHHS
0i6nioTeEKN HeobxiaHo
3anNycTUTK  3anpPonoHOBaHY
KOMaHaoy B  cny»kboBomy
TepMiHani onepauinHol
cUcTeMun.

A60 BCTaHOBUTW BigNoBIoHWN
NakKeT 4yepe3 IHTerpoBaHe
cepepoBuLLe
NporpamMyBaHHS.



YMoBU nporpamoBaHoro 3‘egHaHHsA 3 Tello

HaaBHICTb KOMN'tOTEPA

BcTtanHoBneHo iHTepnputatop Python
BcTtaHoBnero 6i6nioteka DjiTelloPy
CtBopeHo npoekT/dann 3anycky python-koay
HaaBHICTb HanncaHoro Koay B dhanni
3apag)keHa 6aTapes »kuBneHHa gpoHy Tello
HaaBHe 3'egHaHHA 1K Ta gpoHa yepes
Mepexxky Wi-Fi



IMnopTyemo python 6ibnioteky djitellopy

from djitellopy import Tello?

from-djitellopy import Tello

CrBoptoemo exsemnnsp knacy Tello() Ta nomiwaemo oro y 3miHHy tello

tello = Tello()

tello = Tello()
CTBOPHOEMO NIAKNIYEHHS A0 ApoHa yepes Wi-Fi
P Al A0 Ap pe: t e .l_ .L 0

.connect()
tello.takeoff()

tello.connect()

KomaHga nigHATTA ApoHa Yy NoBITpA

tello.takeoff()

tello.move('forward',20)
OCHOBHa YaCTVHa KOAY ANs PyXy APOHa ... tello K move 1 baCk I ' 20

KomaHga pyxy eriepeg Ha 20 cMm

tello.move forward(20)

KiHelb UacTUHM Koy, Lo BiANOBIAAE 3a pyX APOHA y npocTopi t e .l- .L 0 ) 1 a n d ( )

KomaHga npusemneHHs gpoHa

tello.land()

KiHeub ckpunTa pyxy ApoHa




ba3oBi KOMaHAW pyXy APOHa

connect() - 3’egHaHHA 3 4POHOM
takeoff() - 3niT gpoHa
land() - nocagka gpoHy

move(‘Hanpamok/, X) - pyx ApoHa y 06paHOMy HanpsAMKY Ha
BiacTaHb X, ge X Big, 20 po 500 cM. BapiaHTn Hanpamky: up,
down, left, right, forward, back

flip(‘HanpaMoK’) - canbTo APOHY Y 3a4aHOMY HAMNPAMKY.
BapiaHTn Hanpawmky: L (left), r (right), f (forward) or b (back)



[lopaTKoBi KOMaHAU PyXy APOHa

rotate_clockwise(X) - noBepHyTHCA NO YacoBi cTpinui B Mexkax Big 1
no 360 rpagycis

rotate_counter_clockwise(X) - noBepHyTMCA NPOTK YAaCOBOI CTPINKK B
Mexkax Big, 1 no 360 rpaaycis

set_speed(X) - BctaHoBUTU wBMAKicTb X, ae X B Mexkax Big 10 go 100
cM/c

get_barometer(), get_height() - otprmaTt noTouHy BNCOTY NonboTy

get_battery() - oTpyMaTK NoToUYHUM cTaH 6aTapel

[MoBHMI cnncoK KoMaHa, . [JoaaTKOoBI NOHATTA OCEW PyXy APOHa



https://djitellopy.readthedocs.io/en/latest/tello/

NMpuknagu NpoeKTIB

& python

(ZEBIUS)
DRONE
LINE
FOLLOWING

= Pycrmni
BYiiic: F-N



http://www.youtube.com/watch?v=agox4jir5C0
http://www.youtube.com/watch?v=IV78EfRoyOw
http://www.youtube.com/watch?v=ta_jd8ViUww
http://www.youtube.com/watch?v=t996D-jF2Rs
http://www.youtube.com/watch?v=k9NtYrxNCEo
http://www.youtube.com/watch?v=9CVCkOdPUI8

[liacymMku Ta pecypcu

Python
Python UA

Python Zero UA
PyCharm

VS code
DjiTelloPy

Tello - onTManbHWIN BapiaHT
FPV-gpoHy 3 MOXXAUBICTIO
NporpamMyBaHHS

Scratch Blocky, Python it
®oTo Ta Bigeo


https://www.python.org/
https://w3schoolsua.github.io/python/index.html
https://www.youtube.com/watch?v=BjmW8QQZ8Bg&list=PLOlyZEVllXBHso6SasmoJdNWVO63573RN
https://www.jetbrains.com/pycharm/download/
https://code.visualstudio.com/
https://djitellopy.readthedocs.io/en/latest/

I'TnTaHHA:



OAKyro 3a yBary!



KomaHAOHI 3aBOaHHSA:

1 komaHga = 1 3aBgaHHA

1 cTpinka noB>KMHOIO 1 M

MNykT 1 - ctapT gpoHa. CtapToBa B1COTa
OOPIBHIOE 2 M.

[NyHKTM 2 Ta 4 - Habip BUCOTU e A0OaTKOBO Ha
2 MeTpu

lNyHKTN 3 Ta b - 3MEHLWeHHA BUCOTU Ha 2 MeTpa

KiHeub OCTaHHbOI CTPIIKM MapLUPYTY - TOYKaA
npu3emneHHs gpoHal



