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<untitled> * \

N x = [1, 2, 3]

L2 pr1nt(x)

[3 x.append(4)
L4 print(x)

@-

DSR2 LR LT

https://docs.python.org/ja/3/library/stdtypes.htmil
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Shell ‘
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Tello

« HE=87¢

o EXZEENTEDDEARITHORITIL—ILOBERS
. RATAHE

« AX—hIAZTTU

- JOYJ>=>7: Scratch. Python

E

Lot ek BEL . -
import time
from djitellopy import Tello
me = Tello()
me.connect()

me.takeoff()
print(‘take off')
time.sleep(3)
me.land()
print(‘'landed')
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from djitellopy import Tello
me = Tello()

me.connect()
print('connected")
print(me.get_battery())
me.end()

print('terminated’)

1 1 battery.py

EITUTHFLLD !

- [EZRY>)LTJO05 L] OFD
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DS 0% e

JEZ & 0% @
test.py -
1 print('hello world')|

test.py ‘
1 print('hello world')

JOU3 LiRE - RTF

Shell - | shell - |
Python 3.7.9 (bundled) Python 3.7.9 (bundled)
>>>| >>> %Run test.py
hello world
>>>
—==/— ¢+
TR
Python3.7.9 Python 3.7.9
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from djitellopy import Tello - J\wo—=djitellopyn5 0= X TelloZz Fid+Ad»
me = Tello() FAZDR PR

me.connect()
print('connected")

print(me.get_battery())

SHECIRPNT

me.end() FHEKIZITOK !
BV EIRUN-

print(‘terminated") U
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from djitellopy import Tello - J\wo—=djitellopyn5 0= X TelloZz Fid+Ad»
me = Tello() FAZDR PR

me.connect()
print('connected")
print(me.get_battery())
EEE D GitHub Z=

me.end() BEE (L ? ERLELLS

print('terminated’)

INVT—D%BINT A2 EIZEYPythonDREREZFYLIE TEE T
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N

FIASEUSKER D IAHDIEAHIRH(C KD _ .
. . DsdHA
DIITellopydD/\—>3>% 2.4.0 [LHDIL—R | 5 ADFRHAF

from djitellopy import Tello

[0 Files DJiTelloPy / djitellopy / tello.py (CxfhS. FEULLIE __init__.py ZZ&88 2 Top
Blame 1074 lines (902 loc) ode 55% faster with GitHub Copilot Raw D & 2+ [
[ © 240 -] a
20 @enforce pes
Q Gotofile t 21
22 Python wrapper to interact with the Ryze Tello drone using the official Tello api.
v = djitellopy 23 Tello API documentation:
24 [1.3](https://dl-cdn.ryzerobotics.com/downloads/tello/20180910/Tello%20SDK%20Documentation%2@EN_1.3.pdf),
a _init__.py 25 [2.0 with EDU-only commands](https://dl-cdn.ryzerobotics.com/downloads/Tello/Tello%20SDK%202.0%20User%20C
26 e
D enforce_types.py :E§J_—)|/ 27 # Send and receive commands, client socket =
D swarm.py 28 RESPONSE_TIMEOUT = 7 # in seconds
29 TAKEOFF_TIMEOUT = 20 # in seconds
30 FRAME_GRAB_TIMEOUT = 3
> [ docs 31 TIME_BTW_COMMANDS = 0.1 # in seconds
32 TIME_BTW_RC_CONTROL_COMMANDS = ©.001 # in seconds
> [ examples 33 RETRY_COUNT = 3 # number of retries after a failed command
D .gitignore 34 TELLO_IP = '192.168.10.1' # Tello IP address
35 J— g
D LICENSE.txt 36 # Video stream, server socket 071@;&&;&@
37 VS_UDP_IP = '0.0.0.0'
[ README.md
38 VS_UDP_PORT = 11111
[ doc-requirements.txt 39
40 CONTROL_UDP_PORT = 8889
(3 mkdocs.yml 41 STATE_UDP_PORT = 8890
[ requirements.txt 42
43 # Constants for video settings
[ setup.cfg 4t BITRATE_AUTO = 0
45 BITRATE_1IMBPS = 1
[j setup.py 46 BITRATE_2MBPS = 2
47 BITRATE_3MBPS = 3
48 BITRATE_4MBPS = 4
Documentation - Share feedback 49 BITRATE_SMBPS = 5
50 RESOLUTION_480P = 'low' -

101917 CTUS X Tello hER EFERSNFT

https://github.com/damiafuentes/DJITelloPy/blob/1c709cc0937e0e5ccacc73315f8487e3393a31cc/djitellopy/tello.py#L21



https://github.com/damiafuentes/DJITelloPy/blob/1c709cc0937e0e5ccacc73315f8487e3393a31cc/djitellopy/tello.py

)\ U ShE

from djitellopy import Tello
me = Tello()
me.connect()
print('connected")
print(me.get_battery())
me.end()

print('terminated’)
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A RS ADERK
me = Tello()

[I Files

© 240

Q Gotofile

v [ djitellopy

Y _init__py

[ enforce_types.py

[ swarm.py

3 tello.py
> W docs
> [ examples

[ .gitignore
LICENSE.txt
README.md
doc-requirements.txt
mkdocs.yml
requirements.txt
setup.cfg

setup.py

[ R e R R A i R P B )

Documentation « Share feedback

Q

DJITelloPy / djitellopy / tello.py

Blame 1074 lines (902 loc) - 35.2 Kl

(CHfiS. AR NSOYERE )  Top

e 55% faster with GitHub Copilot Raw @ & 2 ~ [

class Tello:

def __init__(self,
host=TELLO_IP,
retry_count=RETRY_COUNT) :

global threads_initialized, client_socket, drones

[4>z@>z§@&ﬁﬁ ]

self.address = (host, Tello.CONTROL_UDP_PORT)
self.stream_on = False

self.retry_count = retry_count

self.last_received_command_timestamp = time.time()
self.last_rc_control_timestamp = time.time()

if not threads_initialized:
# Run Tello command responses UDP receiver on background
client_socket = socket.socket(socket.AF_INET, socket.SOCK_DGRAM)
client_socket.bind(('', Tello.CONTROL_UDP_PORT))
response_receiver_thread = Thread(target=Tello.udp_response_receiver)
response_receiver_thread.daemon = True
response_receiver_thread.start()

# Run state UDP receiver on background

state_receiver_thread = Thread(target=Tello.udp_state_receiver)
state_receiver_thread.daemon = True
state_receiver_thread.start()

threads_initialized = True

drones[host] = {'responses': [], 'state': {}}

self.LOGGER.info("Tello instance was initialized. Host: '{}'. Port: '{}'.".format(host, Tello.CONTROL

118ITEEFE CTO R S U %ZECE

https://github.com/damiafuentes/DJITelloPy/blob/1c709cc0937e0e5ccacc73315f8487e3393a31cc/djitellopy/tello.py#L93-L95



https://github.com/damiafuentes/DJITelloPy/blob/1c709cc0937e0e5ccacc73315f8487e3393a31cc/djitellopy/tello.py

)\ SR (BFR 3)

from djitellopy import Tello « B#connect()ZEITI D EKRARANYI R

ZtellolTXREMIEE RN ET (BRERUT)
me = Tello()

me.connect() « BIEprint(C X D IR OEmE L .
print(‘connected’)
print(me.get_battery())
me.end()

hED L |
print('terminated’)




DJITellopy@Github

me.connect()
([CXFTe A 2RI ARV Y RZEMFUHT
[ Files DJITelloPy / dijitellopy / tello.py J't‘ Top
Blame 1074 lines (902 loc) - 35.2 K % faster with GitHub Copilot Raw D & 2
© 240 - Q = — . s
530
Q Gotofile 8 531 v def connect(self, wait_for_state=True):
532 ""i"Enter SDK mode. Call this before any of the control functions.
v B3 djitellopy 533
0 _init_py :: self.send_control_command("command") } command (‘:(,\5:7\/ h%te”o(:ﬁ{g
[ enforce_types.py 536 if wait_for_state:
537 REPS = 20
D swarm.py 538 for i in range(REPS):
a tello.py 539 if self.get_current_state():
540 t =1 / REPS # in seconds
> [ docs 541 Tello.LOGGER.debug("'.connect()' received first state packet after {} seconds".format(t))
> [ examples o4z . preak
543 time.sleep(1 / REPS)
3 .gitignore 544
545 if not self.get_current_state():
D LICENSE.txt 546 raise Exception('Did not receive a state packet from the Tello')
[ README.md 547
548 def send_keepalive(self):
[ doc-requirements.txt 549 ""Send a keepalive packet to prevent the drone from landing after 15s
550 e
[ mkdocs.yml .
551 self.send_control_command("keepalive")
[ requirements.txt 552
553 def turn_motor_on(self):
B setup.cfg 554 """Tyrn on motors without flying (mainly for cooling)
Y setup.py 555 o
556 self.send_control_command("motoron")
557
558 def turn_motor_off(self):
Documentation « Share feedback 559 ""iTyrns off the motor cooling mode
560 n

https://github.com/damiafuentes/DJITelloPy/blob/1c709cc0937e0e5ccacc73315f8487e3393a31cc/djitellopy/tello.py#L531-L546



https://github.com/damiafuentes/DJITelloPy/blob/1c709cc0937e0e5ccacc73315f8487e3393a31cc/djitellopy/tello.py

/ K\\\J T IJ §§%ﬁﬁmu (ﬁq:uﬁ 4 )

from djitellopy import Tello - B#get_battery()ZMHUH L. B#print&#H
HFENETCHEEZRZShel[CHDUFT

me = Tello()

me.connect()
print('connected")

print(me.get_battery())

me.end()

print('terminated’)

DS TIILTOS S LIZE print(me.get_battery()) ZIEALI=O/\YT YR EXERTEET



DJITellopy@Github

me.get_battery()

— ~ ~ \ » 27 N
- (CXfEe A 2RI AAV Y RZIFUHT
AdGuard for Saar DJITelloPy / dijitellopy / tello.py T Top
Blame 1074 lines (902 loc) - 35.2 KB er with GitHub Copilot Raw D & 2 + [
© 2.40 v Q
381 return seilT.geT_sTate_Tle
. 382
Q Gotofile t :
383 v def get_battery(self) —-> int:
. 384 """Get current battery percentage
v = djitellopy 385 Returns:
0 _init__py 386 int: e-100
387 wun
(3 enforce_types.py 388 return self.get_state_field(‘bat') } 5 D{EZAHE
389
9 swarm.py )
390 v def get_udp_video_address(self) -> str:
I D tello.py 391 "nnTnternal method, you normally wouldn't call this youself.
392 wan
> I docs 393 address_schema = 'udp://@{ip}:{port}' # + '?overrun_nonfatal=1&fifo_size=5000'
> Bm examples 394 address = address_schema.format(ip=self.VS_UDP_IP, port=self.VS_UDP_PORT)
395 return address
[ .gitignore 396
397 v def get_video_capture(self):
[ LICENSE.txt get_video_capture(self):
398 """Get the VideoCapture object from the camera drone.
[ README.md 399 Users usually want to use get_frame_read instead.
. 400 Returns:
[ doc-requirements.txt 401 VideoCapture
[ mkdocs.yml 402 "
403
[ requirements.txt 404 if self.cap is None:
405 self.cap = cv2.VideoCapture(self.get_udp_video_address())
[ setup.cfg
406
[ setup.py 407 if not self.cap.isOpened():
408 self.cap.open(self.get_udp_video_address())
409
410 return self.cap
Documentation « Share feedback 411 |
L2, dof ont frame veadleelf) —> ) RackaroundExameReadts

https://github.com/damiafuentes/DJITelloPy/blob/1c709cc0937e0e5ccacc73315f8487e3393a31cc/djitellopy/tello.py#L390-L395



https://github.com/damiafuentes/DJITelloPy/blob/master/djitellopy/tello.py

J\wUREhEsE (BFER5)

from djitellopy import Tello o AR AMeZ=ZfRTUET

me = Tello()
me.connect()
print('connected")

print(me.get_battery()) LD TS

BT
me.end()

print('terminated’)




DJITellopy@Github

me.end()
— =
(XTI #& T IR ZFRTE
. DJITelloPy / djitellopy / tello. T Top
@ Files y / djitellopy / Py
Blame 1074 lines (902 loc) - 35.2 ode 55% faster with GitHub Copilot Raw (0 & 2 ~
© 240 - Q
1001
Q Gotofile t 1002 v def end(self):
1003 "nncall this method when you want to end the tello object
v & djitellopy 1004 e
. 1005 if self.is_flying:
0O _init__py 1006 self.land()
B enforce_types.py 1007 if self.stream_on:
1008 self.streamoff()
D swarm.py 1009 if self.background_frame_read is not None:
1010 self.background_frame_read.stop()
9 tello.py . )
1011 if self.cap is not None:
> [ docs 1012 self.cap.release()
1013
> B examples 1014 host = self.address[0]
B gitignore 1015 if host in drones:
1016 del drones[host]
[ LICENSE.txt 1017
1018 def del__(self):
[ README.md or destse
1019 self.end()
[ doc-requirements.txt 1020
1021 — —
[ mkdocs.yml 1022 v class BackgroundFrameRead: TZ I\jgg
[ requirements.txt 1023 e
1024 This class read frames from a VideoCapture in background. Use
D setup.cfg 1025 backgroundFrameRead.frame to get the current frame.
0 1026 wun
setup.
p-py 1027
1028 v def __init__(self, tello, address):
Documentation - Share feedback 1029 tello.cap = cv2.VideoCapture(address)
1030
1031 self.cap = tello.cap

https://github.com/damiafuentes/DJITelloPy/blob/1c709cc0937e0e5ccacc73315f8487e3393a31cc/djitellopy/tello.py#L1002-L1019



https://github.com/damiafuentes/DJITelloPy/blob/master/djitellopy/tello.py

miE - BPE

import time

from djitellopy import Tello
me = Tello()

me.connect()

me.takeoff()

print(‘take off")
time.sleep(3)

BEENOOUE
me.land() SEHETED |
me.end()

print('terminated’)

1 2 takeoff.py

EITUTCHFELELD !
© RATIZL VSRR & TATE HER
- BEGPINHILIRSFROEEET]

English is essential
to understand
the program



aipE - ShE (AFsR)

import time « takeff() (IBHp=E

from djitellopy import Tello « sleep() (I

me = Tello() o BIEIFHEFRE[F
me.connect() - land() (&b

me.takeoff() |—

print(‘take off") | takeoff() &land()DRI(C
BEEIBA T 3 ERITH ORI R = TR T

time.sleep(3) ‘ - ‘
22U, RATHRICISEEONYY RRENEITNIEIESEELFT

me.land()

me.end()

print('terminated’)

JOU S ARNERETHER — BYRIGATCERZHIA T D CMEINR TEFT
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import time « EITUTHFTLELD !

from djitellopy import Tello
me = Tello()

me.connect()

me.takeoff()
me.move_forward(50)
time.sleep(3)
me.move_back(50)
me.land()

me.end()

print('terminated’)
BERE-FEDTOT S LEDEWNNEZICHIMERLTAELLD
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BHPE - BNE - BIR

import time
from djitellopy import Tello
me = Tello()

me.connect()

me.takeoff()

me.move_forward(50)

time.sleep(3)

me.move_back(50)

me.land()

me.end()

print('terminated’)

- BPE (%)

- move_forward() (BT
- B2F20H 5500 DEEES
- BEEREcm]ZRUET

« move_back() (F&E
- B2F20H 5500 DEEES
- BEEREcm]ZRUET

FHIASFAME: move_back()

FIAS7mE: move_foraward()
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import time « E1T

from djitellopy import Tello

me = Tello()

me.connect()

me.takeoff()
me.rotate_clockwise(90)
time.sleep(3)
me.rotate_counter_clockwise(90)
me.land()

me.end()

print('terminated’)

LCHFULLD !

1 4 rotatate.py

BEIE-RE - -FEOTATSLEDEWNVNEZIZHANERLTHELELES
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import time « rotate_clockwise() (ZBF5tE]D[ElE#R

from djitellopy import Tello . BIEZ1INS360DREDEES

me = Tello() - EEAE[deglzRULEFT

- rotate_counter_clockwise() (F/BF5t[E] D [OlEx
o 5|IEINS360DEIDES

me.connect()

me.takeoff()

- [OErAE[deg]ZzxRUET
me.rotate_clockwise(90)

time.sleep(3)

me.rotate_counter_clockwise(90) ——

me.land()

me.end()

print(‘terminated’) REEHED -

rotate_counter_clockwise()  rotate_clockwise()



5 Pl 2

IS

o BREd 1 RITHIE

: H:'EEJIIE(CEEJDB@EEE(:E%EE(CHRD%HN

ThHR=W
[2_FREE_MITHE)] (CRESZARDOR
W7 ZHARELELZDT., BET
OS5 A% AUTTFEL

« ME(ICHUT MN_FE8 MITHIE HS
JOUS LS U TRFEL

« E> MOERLVSE(IC(T MREEEE] =
SEBUTWEZWTEBBULEEA

- FE ATHEE
« NI HIgE

- FE ATHEE
« FREE 1 AT HEE
- X&OH

D51 TER
S[ERICERILTHELD

(IE{5RALIE)

(ERE35%)

n

-

\

d
by
'\xo



L | S
o JIEXR - e
« JOUSAEENSTICIEEICET o ForXICXDAUIBZEDIRE D
. S} ~ SO054 -
. 1
. IFZ(C kDR SIG TS for k in range(3):
print(‘Morning mum’) -
JOISA | print(‘'m hungry’) =T
x=?;% . HETIHRE (LR
iflx_;? FITHER
prlnt( X(iIE )} L SIS (IR ]- K=0DEITH-R
elif x = VBT T I’'m hungury
prlnt( xlit A') Morning mum ]- k=1DFTHER
else: I’'m hungury
print('xliﬁ') Morning mum ]_ SRR
I’'m hungury B -
=R | 3EENIEL
x|F1E :I- 3>07/2DTx>0DEITERZ IR

EE DTN SR
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Table of contents
djitellopy.tello.Tello
connect()
connect_to_wifi()
curve_xyz_speed()
curve_xyz_speed_mid()
disable_mission_pads()
emergency()

enable_mission_pads()

flip_right() BEANT A—=
get_acceleration_x()
get_acceleration_y()
get_acceleration_z()
get_barometer()

get_battery()

get_current_state()

get_distance_tof() EIZ
get_flight_time() ,h_-
get_frame_read() 5F597

)

get_height()

get_highest_temperature()
get_lowest_temperature()
get_mission_pad_distance_x()
get_mission_pad_distance_y()
get_mission_pad_distance_z()
get_mission_pad_id()
get_own_udp_object()
get_pitch()

get_roll()

get_speed_x()

get_speed_y()

get_speed_z()
get_state_field()
get_temperature()
get_udp_video_address()
get_video_capture()

get_yaw()

go_xyz_speed()
go_xyz_speed_mid()
go_xyz_speed_yaw_mid()
land()

move()

move_back()

move_down()

move_forward()

move_left() set_speed()

move_right() set_wifi_credentials()

move_u p() Streamoff()
parse_state() streamon()
takeoff()

query_attitude()

query_barometer() udp_response_receiver()

query_battery() udp_state_receiver()
query_distance_tof()
query_flight_time()
query_height()
query_sdk_version()
query_serial_number()
query_speed()
query_temperature()
query_wifi_signal_noise_ratio()
raise_result_error()
rotate_clockwise()
rotate_counter_clockwise()
send_command_with_return()
send_command_without_return()
send_control_command()
send_rc_control()
send_read_command()
send_read_command_float()

send_read_command_int()

@djitellopy API reference https://djitellopy.readthedocs.io/en/latest/
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'?;E?EEEE}J 2_1_roundtrip.py (FTAR1ERX)

TEEDOHEEZRIRT 2T OT S LZERR L TT &L,

1. BEpE F 1_2_takeoff.py&3tiE
2. 30cmAliE ]
3. 2151

4. 90deghFst(ol D [olER

5. 3F45H

6. 90deg¥BF5t[olD[OlEx

7. 2815

8. 30cmiZiE

9. 2%1FHE

10. 5= } 1_2_takeoff.py & 3til

 1_3_move.py&1_4_ rotate.pyZESE(CHHHRIERR




HTAA T

1)

JA

sc AR 71 )L7Z2R<
IWADI7A )V TIVI)w T

DEHE O % @ -
2_1_roundtrip.py |

OUA WNBR

BELARBHEZ 71
FRE2_1: BIETRIT ERIEBRITZHAG DT IHEEILR

HHHH

3)

S AT 7 A)UICEREL I D

#RECEIFT(CTR—A M(Ctri+V)

CoOo~NOUIRAWNER

JEZd O% @ =

ﬁﬁm uE)\ﬁ% E%Rj I /r)[/
FRE2_1: RIERTRIT & EERITZHA S0 I EREILER

B R R

import time
from djitellopy import Tello

me = Tello()
me.connect()
me.takeoff() # =

print('take off.')

me.end()

time.sleep(3) # 37075
me.land() # == i

print('terminated")

035 LMERRD—1

2) BRI 71V =R <
B BFTE NI X T/ \A 51 b Th5IE—(Ctrl+C)

@™

AIRO—Y@ERRAY> 77003 A
f‘ﬁgl 2: BEREEERED A DOFRITHIE O EAREN RS
2022.09.04 EHE—EB

HHEHHIHH

import time

from djitellopy import Tello
me = Tello()

10 me.connect()

11 me.takeoff() # i

12 print('take off.')

13 time.sleep(3) # 3

14 me.land() # =[=

15 me.end()

16 print('terminated')

4) FARERREFT Z RS

Pythonj’[l’] S AREROEREIE @
XDEBZHADUNENSDDET. XFHBIRITBRFEAIANR-X
RENPABEIS—HRELUET
IfSC - ForsZ/x EDERMERE IO« THiSHET .

HITEEA T ML O-RIOVIOEBRELEY.
TO0SAFIEAXFTRHUET.

SOOI A—FT—2 3 > TRYBNEXFS (EEAXFD
FRZEHFEUET

#(EOAAD RO REEKL, MESBREEREH TETET.

TS 1 —-IIimAH R EDERDBE

1_2 takeoff.py& 3l
1_3_move.py&1_4_rotate.pyZSE(CERX
1_2_ takeoff.py& 3ti@




)i'fg*ﬁﬁﬂ%ﬁ 2_2_jump.py (FTRR{ERK)

o0
tello(CEME30cm CERIREBBKUZ =B THKLD. ‘ ‘v :

AmAT: move_right(), Z£MR4T: move_left()
IF =AHRIT 2.3 _triangle.py (BTRIERD)
)

tello(C—iA50cmDIE =Bz E THELD. !

\\\\ _I g}g/ —6/_
} \ N T Jfﬁm«féﬂ\sﬂ'

1_1_battery.py&1_2_takeoff.py(CIf-ElseXZ#AHENDTE T, FTEZR30%KE/RS NG ! ]
ERR, TN SEEEREZRITS IO S LAZEKR L THLD.

o 1o B (NG ¢« ) < Bl I (oK

JOUSALNEULKEHESNTOWTEBERARDIZOH(CEREHBD (CEITULIRWT ENSDDET
— Shell[CHRFIT S —HENSIRITFNUEStop/ RS > TIEIE U TH S BERITUT T L)
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import cv2 « EIFLTHELLD |

from djitellopy import Tello
me = Tello()
me.connect()

me.streamon()

print(‘camera on')

JOUSAEBUFTA LT KU
(CEERD 7 M IILHMRIFSNET

frame_read = me.get_frame_read()

cv2.imwrite('‘camera_photo.png',frame_read.frame)
print('photo recorded")
me.streamoff()

print(‘camera off")
me.end() B ENENDEEZRFLTHED !
ETIVEPCIRMEIELZESELELLS. ERAETILLA
WHEEENESRBIZGYEY. EEEARABALGREEITRLELLD
BT —3%/\vI7vT T BEELT7A4IL% camera_photo.png ZEEH#Z TT LY



DA SESimss (BF557)

import cv2 < CV &l Computer Vision MDREFR
AVEL—BICEBAR ZEKRLET

from djitellopy import Tello

O
me = Tello() cu

me.connect() OpenCV

me.streamon() -

print(‘camera on')

frame_read = me.get_frame_read() TelloM5SPCICR U —=>JhikhMiThonEe
o T streamon() &streamof() DR (CRIZEIBA TR &
cv2.imwrite('camera_photo.png',frame_read.frame) e N (CHE L I A EIR T F T

print('photo recorded")

me.streamoff() - m

print(‘camera off") oK

me.end()

J0O0 3 ASNERET — EUMGRCESZIEA T D CHERINR TS F T



NASESmRs (BF557)

import cv2

from djitellopy import Tello

me = TeIIo() def get_frame_read(self) —> 'BackgroundFrameRead': \
"""Get the BackgroundFrameRead object from the camera drone. Then, you just need to call
me.connect() backgroundFrameRead.frame to get the actual frame received by the drone.
Returns:
me.streamon() BackgroundFrameRead

frame_read = me.get_frame_read() + Dijitellopy ZRWTERFI DA SEZERZTIDHT

cv2.imwrite('camera_photo.png',frame_read.frame) « OpenCV ZFHU\TERD 7 1)L ZiRF

print('photo recorded")

me.streamoff()

print(‘camera off")

me.end()

BEzimAT DT EICKDEEMNEIMNSNTVET
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import cv2 . BFLTHELLD !

import numpy as np

3 2 RGBO.py

def colorChange0(img):
img_B = img.copy()
img_B[:,:,(1,2)]=0
img_G = img.copy()
img_G[:, :,(0,2)]=0
img_R = img.copy()
img_R[:,:, (0, 1)]=0
img_OB = np.concatenate((img,img_B), axis=1)
img_GR = np.concatenate((img_G, img_R), axis=1)
img_OBGR = np.concatenate((img_OB, img_GR), axis=0)

return img_OBGR

3_1_photo.py CimELI-EEZFE>TEEZLLD !
camera_photo_0_BGR.pngZ WLV TE{ZMIBD N REHEZELLS
AT a: 3_2_RGB_255.py HLEIMLTHES

face_src = cv2.imread('camera_photo.png')
face_src_OBGR = colorChange0(face_src)

cv2.imwrite('camera_photo_0_OBGR.png', face_src_OBGR )
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Cyan Yellow
=Blue+Green =Green+Red

=White-Red =White-Blue

White
=Red+Green+Blue




7 =) LEHS

Achl: BF=i8iNg D48

. cee . . cee . . cee .
512 |]: - ] ] ]
. cee . . cee . . cee .

512 L 8Ew MEEIBER (28 = 256)
0,1,2,..,.255Q LT N DEBEHMMAASD
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import cv2 e - img_B[:, 1, (1, 2)]=0(C &k DHREURAR S & FREIE
import numpy as np i BT OERL, 0&RA
i - - img_B[:, :, O]\ EEFRK D
def colorChange0(img): i
_ _ ! « img_B[:, :, 1]QYREHRK S
img_B = img.copy() :
img_BI[:, :, (1,2)]=0 4——————————————4' ¢ img_B[:/ . 2]73\ ‘@1 ESZﬁ
img_G = img.copy()
img_G[:, :,(0,2)]=0
, , | BB (C
img_R = img.copy() O ENET
' UL
img_R[:, :, (0,1)] =0 JOv BT
img_OB = np.concatenate((img,img_B), axis=1) BHkHILD
img_GR = np.concatenate((img_G, img_R), axis=1)
img_OBGR = np.concatenate((img_OB, img_GR), axis=0) ? N
return img_OBGR _ 3 2 E
A . B
face_src = cv2.imread('camera_photo.png') <= I A TiGs2E5T 50 A ‘ ’

BTN
face_src_OBGR = colorChangeO(face_src) <= (@54 8400 Un LESa <2 e S

cv2.imwrite(‘camera_photo_0_OBGR.png', face_src_OBGR ) T B ARTE
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F;EDIL\;\DE

« HaarlFEiR\— X dDCascadefin$Ezs = H o WM&
« FEFNFAERAT —4 haarcascade frontalface default.xml

« FE# detectMultiScale()

BEDEAMNIIARICIXEEZTE...
EREHFOMRAEHET
RYBFICIEHLL




T =X su
f;,su:b\uﬁja 3_3_detect.py

import cv2 « BFULTHELLDS !

face_detect_classifier = 'haarcascade_frontalface_default.xml'

face_cascade = cv2.CascadeClassifier(face_detect_classifier)

def findFace(img):
faces = face_cascade.detectMultiScale(img)
for x, y, w, hin faces:
cv2.rectangle(img, (x, y), (x + w, y + h), (255, 0, 0), 2)

return img

face_src = cv2.imread('camera_photo.png')

face_src_rev = findFace(face_src)

BEREDEDODEEICEZRBZERALTHEID !
haarcascade_frontalface_default.xml [XIEE A5 R -EEER F 1R H
BELARD AL AIIICHDIMFICREE >TFILY
BELHOTHAMSTLVENEERETHZLL ML EREA

cv2.imwrite('face_detect.png', face_src_rev )



f’z u:b\un&: (ﬁq:u;ﬁ)

import cv2 BRSSO RRIEZIERK

face_detect_classifier = 'haarcascade_frontalface_default.xml'

. SR EA
face_cascade = cv2.CascadeClassifier(face_detect_classifier)
o BERICRHEEIEZEZIAD
def findFace(img):
faces = face_cascade.detectMultiScale(img) €= mmmm - 1
for x, y, w, hin faces:
cv2.rectangle(img, (x, y), (x + w, y + h), (255, 0, 0), 2)

return img

Xcamera

jjx 5@*%/ N

face_src = cv2.imread('camera_photo.png')
face_src_rev = findFace(face_src)

cv2.imwrite('face_detect.png', face_src_rev ) T B (255,00) A 2
z . B Y,U) A

Ycamera



import cv2
face_detect_classifier = 'haarcascade_frontalface_default.xml'

face_cascade = cv2.CascadeClassifier(face_detect_classifier)

def findBiggestFace(img):
faces = face_cascade.detectMultiScale(img)
facelLocations = []
faceSizes =[]
for x, y, w, h in faces:
cv2.rectangle(img, (x, y), (x + w, y + h), (255, 0, 0), 2)
cx=x+w//2
cy=y+h//2
area=w * h
faceLocations.append([cx, cy])
faceSizes.append(area)
if len(faceSizes) != 0
i = faceSizes.index(max(faceSizes))
return img, [faceLocations[i], faceSizes[i]]
else:
return img, [[0, 0], O]
face_src = cv2.imread('camera_photo.png')
face_src_rev, face_info = findBiggestFace(face_src)
print('size of face_src_rev =',face_src_rev.shape)
print(‘info =',face_info)

cv2.imwrite('face_detect.png’, face_src_rev )

3 4 detect_max.py

- BADHIIMIE (cx,cy) Z5TE

- BEODMEI?E area Z&tE&

o BHOEMEE SNITIHE (CERADERZIRL

- BADHIIMIE (cx,cy) EMHIE area ZEX EHTHAN

face_info = [[cx,cy],area]

DA SRIRR

Xcamera

Ycamera

YOIz T7EY: ERlIT—3%BMEE
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FO—>TCTHmDKRITD 41 fiy_photo.py (BFARAEFR)

RO—>ZREL CEEREZITD IO S LZVER.
1_2 takeoff.py & 3_1 photo.py Z#E&HES.
50cmaEEiENNIC (& me.move_up(50) ZiFEA

(U CERER:, >

RO—>ZRIELU TR L THD, BEREZIT/IR D CEEZRFE.
3_3 detect.py & 4_1 fly photo.py Z#HE&HES.
BEG%E findFace() (TET

RO—>TREC>O D
H> )L 700 S LAOBMEIREE.

me.move_up(80) [F5HK160cmiE .
EFAD«s > ROLT Iql ZRUESBEISRE




HE o 0% e @ M
1 #
2 # AIRO—YERAYYIILIO7F A
3 # FH1_2: HEBEDH,ORITHIEOEARE/ERES
4 # 2022.09.04 EHE—ER
5 #
6
7 import time ]- ES1— IV ETOHS LBHECTH
8 from djitellopy import Tello
9 me = Tello()
10 me.connect() } AL
11 me.takeoff() # [fE
12, print('take off.') 4=l
T3 time.sleep(3) # 3075 FRATiBlAED
14 me.land() # =[=
15 me.end() - = L e
16 print('terminated') T (prlntj‘qjiﬁﬁﬁf‘@t&)(“
17 AMTEINMETIEHDFEEA)

BENIET D25 me.move_up(80) ZiEA

AIRO—V@ERBY Y7L 7005 L
FE3_1: telloNBAX ZTHXATE
2022.09.04 #HE—H

HHHHH

import cv2 # opencvins | EZI—NETOUT LB
from djitellopy import Tello

me = Tello() ].

me. connect() L
me.streamon() # ETAZX MY -V HA

print('camera on')

frame_read = me.get_frame_read() # [@E{&E=
cv2.imwrite('camera_photo.png',frame_read.frame) # HU{5E/G%Z(H7F

print('photo recorded')
me.streamoff() # 5 A AU —= 0T8T

print('camera off')
me.end()

} &7

HEEZHAENED (BImDAKRIT)

ExH:
4_1_fly_photo.pyl(C
1) E21-I)l5ulAdH

2) #IEAME
4) 88T

DIECEEFHLFET
HATHIE + 70 X Simsz (FMRDZE R (THREL

| 3) FATHIE + A SR
| BB (C R R TEARE T,

DA Sim
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DEd O% =22 @ M

3_3_detect.py

#

# AIRO—VBEZRBAY )70 5 A

# FE3 3: FE3 ITBRREUAASERZAWVWCER#ZXE BEeExH<IREY
# 2022.09.10 EHE—ER

#

import cv2} ES1-NET00SAEECEH _
face_detect_classifier = 'haarcascade_frontalface_default.xml' # Ha
face_cascade = cv2.CascadeClassifier(face_detect_classifier) # 7752

OCoOoO~NOOTUTEA,WNBR

11 def findFace(img): # imglFEEREZITVWEWERT —F 4y HEHs - BEEREE D
12 faces = face_cascade.detectMultiScale(img) # /A= EH I
13 for x, y, w, h in faces: # U X hfacesZIBHEICFHHAD P i
14 cv2.rectangle(img, (x, y), (x +w, y + h), (255, 0, 0), 2) :
15 # SEIUS|IED (255, 0, 0)lEHZ—BGRZIIEE, BASIKD2IIRDKNE 2157
16 return img # RHBZNATEZAALiINgZRE i

18 face_src = cv2.imread('camera_photo.png') # [E{&% FidrAd
19 face_src_rev = findFace(face_src) # Zifitiz=/i BRI AT
20 cv2.imwrite('face_detect.png', face_src_rev ) # BEREZOEERT—45 %[

------------------------------------------------------------------------ 4_2_fly_detect.py (FrFR{ERK)
EXB: 4_1_fly_photo.pylCERERHDMEEEENMUE T,
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@djitellopy API reference

send_rc_control(self, left_right_velocity,
forward_backward_velocity, up_down_velocity,

yaw_velocity)

Send RC control via four channels. Command is sent every
self. TIME_LBTW_RC_CONTROL_COMMANDS seconds.

Parameters:
Name Type Description Default
left_right_velocity int -100~100 (left/right) required
forward_backward_velocity int -100~100 (forward/backward) required
up_down_velocity int -100~100 (up/down) required
yaw_velocity int -100~100 (yaw) required

B8 %% send rc_control() [ZT&YEEIAIIZE

4 3 _tracking_opencv.py (ENEFRELE)

) i FTERE:
REFEHEI D AEE: up_down_velocity
yaw_clockwise()

EA#RE:
left_right_velocity

FIZSESES
forward_backward_velocity

E-AREETEEZEELRITAISENTEDS
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Updrone 7])( EF:EE%%

Xcamera

Rightdrone
FreA Tl AH AR R

\
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\

EE A BRMUEICKDIDICERAMISERE - AR EIE T EZE]
B YERI%K trackface() DD me.send_rc_control() [Z&LY
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Mediapipe CTCEdD_ &

« Face Detection

« Face Landmark Detection
« Gesture Recognition

« Pose Landmark Detection

etc.

Thumbs up 63%

Face Detection Face Landmark Detection Gesture Recognition Pose Landmark Detection
Detect faces in real time. Detect face landmarks and Identify and recognize hand gestures. Identify key points on the body in real
blendshape scores in real time. time.
See demo See demo See demo Customize See demo

https://mediapipe-studio.webapps.google.com/home



https://mediapipe-studio.webapps.google.com/home

% »~Eﬂ:j’b/\d) \_EE(,\ 4_4_tracking_mediapipe.py (E1YE#REE)

— E A \ ?
4_4_visual_tracking_mediapipe_utf8.py ‘ [ ] (/ \( EI i f
61 while [
62 @ ‘me.get_frame_read() . frame E{%Hyffq Opencv'fﬁﬁﬁ
63 ar
64 (feature face>- detect_max_fac sE==x I$ 4= I /
65 tracking_ fac@ frame.shape, L] % | -'_'aj' R ?‘I’\ﬁ'f 1
e 1*@ - - .IJ = HaJt T
67 me.send_rc_control(o, @, @, 0)
2 EatRAER BlEiERE
69 cv2.imshow('Face Tracking', cv2.resize(cv2.cvtColor(frame, cv2.COLOR_BGR2RGB), _
70 ] % I 4
71 fps.count() ® E — ’fT 1
72 if cv2.waitKey(1) & OxFF == ord('s'): m
73 print("tracking start")
74 startflag = True
75 if cv2.waitKey(1) & OxFF == ord('q'): ’ ,
76 break >~ _
. o DT RAFv—RATHIE
78 me. land() L
79 me.streamoff()
80 me.end()
81 cv2.destroyAllWindows ()
82
83 def detect faces(lmg offset={"x": @, "y": 0}):
84 g q q
85 EBR: mediapipef$fd
~de 5
87 for detectlon in results detections:
88 if detection.score[@] < DETECTION_CONFIDENCE: continue
89 bbox = detectlon location_data.relative_bounding_box
90 ih, iw, _ = img.shape
91 | X, ¥, W, h = int(bbox.xmin * iw), int(bbox.ymin * ih), int(bbox.width * iw)
92 cv?2.rectanale(ima. (x. v). (x+w. v+h). (A. 255. 0). 7l vl
[«] 1
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