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Tello drone controllerE HM35t= python IH7 | X[ 2! tellopyE 28510 tello ZEHEE 5

I§7| X|(package)2t 20| E2{2|(library) O|sH35}7|
I 7|X|(package)®t?
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e pip vs pip3
pip: Python2 t{™ I 7| X| O{L|X]
pip3: Python3 X {7 | X| OiL|X]

o ZZ(LH CIHIO[2)0] pip7t BX|=|O{JAE=X| 2HQldh= U

command Z(0|5t cmd2 )0l C}S ZE YHE Y 2L,

pip
pip3
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(base) sebinchu@chusebin-ui-MacBookPro » pip

Usage:
pip <command> [options]

Commands :

install Install packages.

download Download packages.

uninstall Uninstall packages.

freeze Output installed packages in requirements format.

inspect Inspect the python environment.

list List installed packages.

show Show information about installed packages.

check Verify installed packages have compatible dependen
cies.

config Manage local and global configuration.

search Search PyPI for packages.

cache Inspect and manage pip's wheel cache.

index Inspect information available from package indexes

wheel Build wheels from your requirements.

hash Compute hashes of package archives.
completion A helper command used for command completion.
debug Show information useful for debugging.

help Show help for commands.

o ZZ(LH C|HIO[2)0] pythonO| AX|=[0{U=X] 2Heldt= 2

python --version

nchu@chusebin-ui-MacBookPro J%d python --version

Python 3.10.9

curl https://bootstrap.pypa.io/get-pip.py -o get-pip.py

2. Python KO0 SH= pip HX|
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python2 get-pip.py # Python 2.XX AtEX} p
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python3 get-pip.py # Python 3.XX A2XE

HX|7t =5 pipE LHs0] H LA g

$Q
rr

X| etlst= R UMK LAX[Q4 1 SER}.

o pip ¥320|=

pip= Ab3F YOOI EE|7| E0| +~A|2 YH|0|EE diF= 20| L.

pip install --upgrade pip



2) TelloPy

tellopy= pip X7t & ACHH E{0[ 20l M Of2 BHE MM &A| &S & UL

pip3 install tellopy

(base) sebinchu@chusebin-ui-MacBookPro 3 pip3 install tellopy
Collecting tellopy
Downloading tellopy-0.6.0-py2.py3-none-any.whl (23 kB)

Installing collected packages: tellopy
Successfully installed tellopy-0.6.0

VSCO|A CHS 2t 20| tello ZTENEE Tl EHE MMSIXL, EXH= TelloProjects2t™ 0|58 X0 EHE

WASHFICL,

M2 &6

‘sebinchu’ eto] M2 & 0|8:

TelloProjects
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git clone https://github.com/hanyazou/TelloPy.git
cd TelloPy

python setup.py bdist_wheel

pip install dist/tellopy-*.dev*.whl

¢l O E Sl AsIE0M 2 ES 2 of2let Z2 mUSO0| C|H E2|(TelloProjects) LHF0i| A& EICE.

simple_takeoff.py — TelloProjects
S| > simple_takeoff.py X

> 93 U= WYY TelloPy > tellopy > examples > @ simple_takeoff.py > ...

v TELLOPROJE... [i Ej [OME! from time import sleep
import tellopy

v TelloPy

> buil

> def handler(event, sender, data, *kargs):

> files drone = sender
v tellopy if event is drone.EVENT_FLIGHT_DATA:

> _internal print(data)

v examples
__init__.py test():
joystick_and_video.py drone = tellopy.Tello()
try:

@ keyboard_and_video.py
drone.subscribe(drone.EVENT_FLIGHT_DATA, handler)

record_log.py

simple_takeoff.py drone. connect ()
2 video_effect.py drone.wait_for_connection(60.0)
, init__.py drone. takeoff ()

> tellopy.egg-info Ejold
> tests > v Eoy

.gitignore &
f LICENSE.txt adding 'tellopy-0.7.0.dev@.dist-info/WHEEL'
adding 'tellopy-0.7.0.dev0d.dist-info/top_level.txt'
) README.md adding 'tellopy-0.7.0.dev@.dist-info/RECORD"'
setup.cfg removing build/bdist.macosx-12.0-arm64/wheel
——— (Eise) sebinchu@chusebin-ui-MacBookPro J=/TelloProjects/TelloPy pip instal
wi
2 test_xbox.py Processing ./dist/tellopy-0.7.0.dev0-py2.py3-none-any.whl
Installing collected packages: tellopy
Attempting uninstall: tellopy
Found existing installation: tellopy 0.6.0
Uninstalling tellopy-0.6.0:
Successfully uninstalled tellopy-0.6.0
(base) sebinchu@chusebin-ui-MacBookPro JN/TelloProjects/TelloPy 0

> e

> Etelatel

examples C|HE2|0| 2|7t tello 2F 2 2l RO Z ALEEY Of|H| MU S0 X EE[0] UALL.

o joystick_and_video.py: ZO|AE| =& 7|9t HIC| L o H|

v

» keyboard_and_video.py: 7| 2E && £Z 7|2t H|C|2 Of|A|
« record_log.py: log HIO|E{ MZ of| K|
o simple_takeoff.py: Z+ctt O|A & Sh= Of|A|

o video_effect.py: telloZt £Fstn
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Vv HELLOTELLO
~ TelloPy

TelloPy|

>
files
joystick_and_video.png
= release-how-to.txt
tello-and-gamepad.png
video_effect.jpg
tellopy
> _internal
v examples
Py
joystick_and_video.py

__init__.

keyboard_and_video.py

record_log.py

simple_takeoff.py M

video_effect.py M
—init__.py

tests
.gitignore
fi LICENSE.txt

README.md
setup.cfg
setup.pv

> M2

> Ergizrel

X §° develop-0.7.0* O

&

Ofziet Z0| sys 2=

1. tellopy A2 %t7|

pip show tellopy

2. sysE Sl 4= X[H5}Y|

import sys

x| = AZ Al FolH

Z10| &L53ILCt. VSC

2t BREIX| YOOE 20|22 S MAIBH IO M HHTH A THO|M 12
Q2= ofeoll Al L7t AY Z2HEC| Python HHS Meizt 4 9o

|2t 3, B2t 5= THo|M T S MENSIO] AFEStAL.

video_effect.py — helloTello

QlE|male] Mef

IE{Z2|E: ~/anaconda3/bin/python

+ QlE{malE| 32 3.

site-packages")
% Python 3.10.4 64-bit ('3.10.4": pyenv)

Python 3.10.9 ~/anaconda3/bin/python
Python 3.9.15 ('base') ~/microm
Python 3.10.4 64-bit ('3.10.4')
Python 3.11.1 64-bit

Python 3.9.6 64-bit

~L.pyeny

main():
drone = tellopy.Tello()

Ejojg

£8,%12 3Y:4 UTF-8 LF {§ Python 3.10.9 (conda) &7

sys.path.append("/Library/Frameworks/Python.framework/Versions/3.11/1ib/python3.11/site-packages")



Python2 £ Tello ZZ5}7|

1) simple_takeoff.py

[ZHELSH O]t A

[ By =) = e

from time import sleep

import sys
sys.path.append("/Library/Frameworks/Python.framework/Versions/3.11/1ib/python3.11/site-packages")
import tellopy

def handler(event, sender, data, **args)
drone = sender
if event is drone.EVENT_FLIGHT_DATA:

print(data)
def test():
drone = tellopy.Tello()
try:

drone.subscribe(drone.EVENT_FLIGHT_DATA, handler)

drone.connect()
drone.wait_for_connection(60.0)
drone.takeoff()
sleep(5)
drone.down(50)
sleep(5)
drone. land()
sleep(5)

except Exception as ex:
print(ex)

finally:
drone.quit()

if __name__ == '__main__':
test()

o drone = tellopy.Tello()
tellopy LHE0| M| £|0{QE= TelloE dronel|2ts ZHH|Z MASIC
o drone.connect
MABt drone Z4H|2| connect HAEE &3] tellodl| connectionS QA B}

o drone.takeoff

takeoff HAEE ol 0| F BHS LHZIC}
e drone.land

land HIAEE S5 & HHS Lzict
e sleep

R E2Se 7ITte|A st g0l

2. video_effect.py

i IEE AFRSH7| fIsHA = ac, opency, image IN7|X|S CH2 gtotof $tCt,



[IH7]X| C22E Hao])

pip install av

pip install opencv-python

pip install image

python -m tellopy.examples.video_effect

e av: pythonQZ 2C|2 8l H|C|2 It CRUDE 93t 2to|=2{2|o]|Ct.

o open: HIC| or H|C|2 I} FH7|

o av 2t0|EE{2|E ArE5t7| ?ISHA = FFmpeg EX| 2

e opencv: O|0|X| B! HIC|R XN2|, HFE HIH 2, 7|4 st& S
Ct. AAIZH HFE BT o Z2[AH[0]1M 7o 22| ZE Tt

2(0]|

[Tello-H|C|Q AERI £&1 AC)

import
import
import
import
import
import
import

sys

traceback

tellopy

av

cv2 # for avoidance of pylint error
numpy

time

def main():
drone = tellopy.Tello()

try:
drone.connect()
drone.wait_for_connection(60.0)
retry = 3
container = None
while container is None and 0 < retry:
retry -= 1
try:
container = av.open(drone.get_video_stream())
except av.AVError as ave:
print(ave)
print('retry...")
# skip first 300 frames
frame_skip = 300
while True:
for frame in container.decode(video=0):
if 0 < frame_skip:
frame_skip = frame_skip - 1
continue
start_time = time.time()
image = cv2.cvtColor(numpy.array(frame.to_image()), cv2.COLOR_RGB2BGR)
cv2.imshow( 'Original', image)
cv2.imshow( 'Canny', cv2.Canny(image, 100, 200))
cv2.waitKey(1)
if frame.time_base < 1.0/60:
time_base = 1.0/60
else:
time_base = frame.time_base
frame_skip = int((time.time() - start_time)/time_base)
Ol =&
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except Exception as ex:
exc_type, exc_value, exc_traceback = sys.exc_info()
traceback.print_exception(exc_type, exc_value, exc_traceback)
print(ex)

finally:
drone.quit()
cv2.destroyAllwindows()

if __name__ == '__main__':
main()

« container = av.open(drone.get_video_stream()) : H|C|2 AEZZ X Zst7| 2|3t AvContainer H4E M
STt av.open HAEE Soff s MU S AL

o #skip first 300 frames 2= MT{EX},

# skip first 300 frames
frame_skip = 300
while True:
for frame in container.decode(video=0):
if 0 < frame_skip:
frame_skip = frame_skip - 1
continue

frame_skip2 H|C|Q TS HHE sl+E LEH = H40|Ct O] HaE 30022 X735t XS 300
o] E S HUHEICH x7| AERIQ AIX HEO|= HE X7|3}E|& 0| X = EQHHsH Zaj|Qlo| Zgt
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o —

A
2 U282 AZ 300 RE2 AU, 44X HIL|Q ZHYRE K2|5H7| 2|3l X2|81F= ZE=0|C},
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e image = cv2.cvtColor(numpy.array(frame.to_image()), cv2.COLOR_RGB2BGR): Tello0Of|A] E0}2 HEﬂ
2 0|0|X|2 Hetot =, 0|0|X|E Numpy(Ito|M 2to|E2{2|) BiH = HEHSICt 0= cv2.cvtColort |4
£ Ar835to] o|o|X|e| Haf Xi'E &M E RGB - BGRE HZSt= AL S SiCL.

numpy.array= #Hgtet 0[0|X|= 7|2X o E RGB A2 &M E 7HX| 1 AUX|TH OpenCVON = 7|2XC=E
BGR Zz2{ &M E At23}7| ti20]| cv2.COLOR_RGB2BGRZ ZzZ{ tid &M E HAS| =LY,

« cv2.imshow('Original’, image): 2t0H2 O|0|X|E &HH0j| & 2= HAEO|C} Original2 &S =g &9 0f
£0|1 image= |2 0|0|X|(ndarray)O|L}.


http://av.open/

C}ekst Tello Method

N

> €3 A=Wy
v HELLOTELLO

v TelloPy
> b

- files
joystick_and_video.png
£ release-how-to.txt
tello-and-gamepad.png
video effect.jpg
v tellopy
v _internal
__init__.py
® cre.py
dispatcher.py
error.py
event.py
@ logger.py
@ protocol.py
state .oy
tello.py
@ utlls.py
video_stream.py
~ examples
__init__.py
@ joystick_and_video.py

OpenCV

O|0|X| & HIC|@ XN2|, AFE H|™ =, 7
ZFE HIT ofZ2[H[01 M JHEof| 22| ZEEICt
O

IHO| MO M=

Ct.

Channel?

Channel2 0|0|X|2| Za| xfd HEE LIEPHCE Z2] 0|0|X|Q] AL, HE Red(), Green(x

opencv 2}0|EE{Z|E C

O[O|X| & o|O|Ef= AZat7t Ol

record_log.py

TelloPy > tellopy > _internal >

@ simple_takeoff.py M @ video_effect.py M

tello.py > ...

def __init_ (self, port=9000):

self.
self.
. pkt_seq_num
self.

self

self

self

self

self

self

self

ELE!

: 00:53:33.798:

1 00:53:37

| Al =

= SOl

tello_addr = ('192.168.10.1', 8889)
debug = F

0x0le4

port = port

.udpsize = 2000
self.
self.

left_x = 0.0
left_y = 0.0

.right_x = 0.0
self.
self.
self.
self.

right_)

sock = None

state = self.STATE_DISCONNECTED
lock = threading.Lock()

.connected = threading.Event()
self.
.prev_video_data_tim
self.
self.
.log = log
self.

video_enabled = Fal

video_data_size = @
video_data_loss = 0

exposure = @

.video_encoder_rate = 4
self.

video_stream = N

: video recv: 1460 bytes 7100 +117

92: : video data 772611 bytes 377.0KB/sec
1 00:53:39.039:

1 video recv: 1460 bytes b200 +113

SHAMIEINIM clone®t LHE & tello.pyS ATHEH CHYst tello 2 S4+50| M
gtE2 O|H CHR|O| M KtF ALBE F2 eS0| IBE|o oL, 2|7

MNEEl=E AA A

@ tello.py

: video data 787151 bytes 366.4KB/sec loss=1
: video data 787279 bytes 367.2KB/sec loss=3

O|=[0f ALY o mtHofl FHolEl
A Z HE2IC

FE H[H 2to|22{2|o|Ct. MAlZt

1 (pip) cv2E importsto] AtEg 4= QICt,

HIE{0|O 2 7|2 XM O Z (Height * Width * Channel)2| 3X2 HEZ HoiEl

) Ml 7EXl x'2 = ZHEICE of2{st ZHe{ X{'2@ S RGB AHE0|2f 11 = oICf,

OpenCV Method

« cv2.imread(fileName, flag): O|0|X| 27|

cv2.imshow(title, image): O|0|X| }H0i| Z=45}7|

cv2.imwrite(fileName, image): 0|0 X| X%

cv2.destroyAllWindows() : 3tH2| B E A

GaussianBlur : 7t A|QF ZEE =2 E2{2

Z), Blue(Tt
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Sobel , Canny : CHEZXQI Oof|X| ZH&
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Sobel , Canny : CHEZXQI of|X| A&

cvtColor: 2427t tHEt &t

Threshold: 0| ZIs} 4=
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