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HIVERRIY
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i dlNE . BIMNEBRIRESFERINNNRE, /N EETRELRENE
HERE, #MFASTEGRIRBIIMES.

o WSF/NERSMIRIER, FaENESBERNIRIIISZELE. ZN—REFE
RIBEEI9 SERVNEERRERE, EERE,

SZAERRAN 01 (2023-11-14) WRIERE © HERRARBIRAT 29



Atlas 2001 DK A2 FAEEEH
e AIER 3BTRS S
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3.1 BRREBR

3.2 IEEE RS

3.3 BRBESP32FF &Rt
3.4 SREVXAS

3.1 RFRIRE

SI—BHRETRRER, BSORBAFEEEHNFE, HaEEfXEUbuntu
OSIEEAGIEE, RTEopenEuler OSIEFLINIE, HEFEFRRUbuntu OSTRIR.

3.2 &g HER

TE1 BREBERINAAEEHCRIRISEReHIAEE,
$2 (FRPCEREFEL TAIEMESIRMAIWIF, SSIDAGL-MT300N-V2-177,
I3 SEITIRMIEHN, TEFAEEHIPHBIL,

T4 {EﬁgrootﬁﬁP (BUAZIBAMiInd@123 ) iIZiZBERHAEEN, BERIPATEISEH
:El:uE\ IPO

R

3.3 & ESP32 FFAEtREERE 4t

Arduino2—EfEE. RiE. B LFIEHFATS, SEEZSMESHIArduino=
HIEB RIS RRIEFF A, RERSEIA P IRERIFF A LSRR,

1 HAArduino B NEIEFZEES “arduino-ide_version Windows_64bit.exe” ,
REREOABCE LR

T2 WHITHRGE, BBES AP,
1. BBk “File > Preferences” , #NE3-1F7,
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3-1 BRpsEe

& sketch_mar22a | Arduino IDE 2.0.3

ﬁ Edit Sketch Tools Help

New Sketch

Open...
Close
Save

Save As..
Preferences...
Advanced

Quit

2. B “language” THIZE, &IF “H3(EK)” , E3-2FR. BEHOKRE
EIR=ExER, EREAPNRH.
3-2 (BXUES
Preferences X

Settings Network
Sketchbook location:
c:\Users) "\Documents\Arduino BROWSE

[]Show files inside Sketches

Editor font size: 14
Interface scale 4 Automatic 100 %
Theme: Light (Arduino) v
I Language: English v  (Reload required) I
Show verbose output during Engls
Brnrapcku
Compiler wamings Czech
[ Verify code after upload E:“;;ZT
4 Auto save pan
francais
Editor Quick Suggestions | -
gyar
Additional boards manager UR italiano o cn/package_esp32_index json Q
BaE
30
Dutch
Polish

pertugués (Brasil)

pyCCrMit CANCEL

Tirkce

7 1EfE MK library_i bzZ2 51

)

HIB3 LEESPI2FF AR
1. B “XE > EIRIRT , WE3-3f
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3-3 PR

& sketch_mar22a | Arduino IDE 2.0.3
MEF) &= WE TR #8

MNew Sketch

2. £ “HitbFFAiRSEsEUE" G\ “https://www.arduino.cn/
package_esp32_index.json” 5 “https://raw.githubusercontent.com/espressif/

arduino-esp32/gh-pages/package_esp32_index.json” EE%EH:ESZ
REPIMAFLIREES MU, PERERT, NE3-4FR.

3-4 FINFF AR EE RSN
[Sinali X

R v (EEEFIR)
Oz 0 Lis

T v

=EE M hitps:/www arduino cn/package_esp32_index json m

3. BEERTEESP2FAIR, BHHETEHArduinoRJESPI2FFAIREGEES, TH=HK
ENELZEERITRNLTE, TETHEERArduino IDE,

3-5 B EZ& B %A ESP32 FrkiR

19% esp32 package 2.0.6 - https://arduino.me X

e i
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4. TE “FREIR” PiERESP32FFEIR, HNEI3-6FR.

[ 3-6 1

@ hellc | Arduino IDE 2.03

(1] %83

IR ARIR

INA B BRI

P32 DEVKIT V1*

MSStack-FIRE

USRALRESA(E BERRRAEIn POl
%, ERMFENREZENE, AERECRRIMSESEEERELN.

R4 FUSBHUIRLIERZPCFIESP32H AR, BE “TH > iwO” , EFHIEAICOMEBITIR
F{EHIArduino SESPI2FF ARG HMEIERIEIE, WNE3-7F .

B 3-7 i&FsH0

EnRerib

WS

HELEnEE

HEOLEN

WiFi101 / WiFININA EES3ER
& SSL RS

FE#Ez - "NOIT FED22 NDFVEIT V1*

&l : "com3”
EEITARRES

Core Debug Level: "None”

Erase All Flash Before Sketch Upload: "Disabled”

Flash Frequency: "BOMHz"
Upload Speed: "921600"
s

ERSISEF

(10 488
EH2EHIMCOMETIRO, TteHTENRB%RUSBRONKL, FEITFHHLECH340
F=pTH,

-
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3.4 FREMES

IREUCHS
o  FRENESP32FF&HRILHED .

SRENGEE, BREIHE THAEGIBES S “ ascend-devkit-master.zip” FIPCH AR

[EIRIBESPI2FAIRAIIBE R “ascend-devkit-master\src\E2E-Sample\Car

\ESP32” ,

o FREVNEIRBHEE.

a. IEBIRFREEM, HA “/usr/local” BFREITHIAREUNE
cd /usr/local

b. IEITHIARIENAS .
bash E2E_samples_download_tool.sh -d download_destination_path -s source_repository -b
branch target _path
SHIHBA:
" -d: IEEEINTEER
= s IEEFIREGERIclone url,
" -b! IEEFRCESXBIRREF FEHAIBEBRR.
= -f! EEEHTHREBEFNER. SHE0BEREMR, (EEH TR

7~ “Already up to date” ASEI{FERAILESE,
Sl
bash E2E_samples_download_tool.sh -d /home/HwHiAiUser/E2ESamples -s https://gitee.com/
HUAWEI-ASCEND/ascend-devkit.git -b master src/E2E-Sample/Car/
EIZNTF:
Download E2E samples successfully!
WiT=mE, &7 “/home/HwHiAiUser/E2Esamples” R TR “src/
E2E-Sample/Car/” B,
BeEThRERE 14

$%Car/ESP32/THY “ESP32_Servo.cpp” . “ESP32_Servo.h” |
“RL_ESP32_Motor.cpp” . “RL_ESP32_Motor.h” PUNMEESHIZIArduino SR

2T, flan:  “C:\Users\10459\AppData\Local\Arduino15\packages

\esp32\hardware\esp32\1.0.6\cores\esp32” ,

BRILEE ESP32 FFAR

LB EPCERArduino TEEE “U4>$TH” 128, &% “Car/ESP32/
car_ctrl_esp32.ino” XHFTFH .
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Mew Sketch
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4 e
(RAEIY:

AEDHAERIREARSEZMMA, SERPEFLGSPHERRBITEEREEMER, JL%S
BB ( (EFEELER T BN ) (ERRENER TEITaHN B NEEREH TR E
B CigiRigiE.

4.1 FEpfEdlNE
42 BaIs#5HE
4.3 BiRiRER

4.1 FapfEHlINE
S A ERE RN,
S Llroot PR BRI ERITFREEM .

T3 HA34 KEULCHBHREGIRBER T “/python” XHEIEEZR, LRBXEKBEE
Mz THIZA .
cd /home/HwHiAiUser/E2ESamples/src/E2E-Sample/Car/python

pip3 install -r requirements.txt
python3 main.py

BRI

(base) root@davinci-mini:/home/HwHiAiUser/E2ESamples/src/E2E-Sample/Car/python# python main.py
[EVENT] PROFILING(5821,python):2023-03-27-02:24:50.860.329 [msprof_callback_impl.cpp:236] >>>
(tid:5821) Started to register profiling ctrl callback.

2023-03-27 02:24:52 [MainProcess:5821][INFQO]: start

2023-03-27 02:24:52 [Process-2:5841][INFO]: update_controller_speed: True

2023-03-27 02:24:52 [Process-2:5841][INFQO]: self.speed: 0

2023-03-27 02:24:52 [Process-2:5841][INFO]: [0, 0, 0, 0, 90, 65, -12345]

2023-03-27 02:24:52 [Process-2:5841][INFQ]: action SetServo execute SUCC

2023-03-27 02:24:52 [Process-2:5841][INFO]: Manual loop start

(MR

i=fTpython3 main.pyiR$EBES iz TEGEEENDORFEmMain.pyltHHEl ‘ttyUSBO’ I
"ttyUSB1'1EXEREBEFTIEBEIHER .

$RA B REBENRUTFIEENERD), WNFRI-1PR,
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& 4-1 BlUMREIE
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a Vast's 3
s IS
d g
q RS EHhER:
e B £t hieis
1 IR (NEIEEhRES 558 IEIRSII eI LAEEE)
! R (NEIEEhRS 558 ILIRSII eI LAEEE)
c R RIRGLRE
space HIHEE
(1) #eA
BFTTRIREHEARE, StbFaiEsl/NEReFEEER, UM FEERRESH
INEREEZNER

o SERFAQHRIE2EREIFF & E)E

e 2% “/Car/src/actions/base_action.py” SHACIBRAYERE “/Car/src/actions/
base_action.py” A3'self motor_rating'&#4, IEI/|\=<§SZ1Z‘E)J’U]‘I"—.1 -9thEy1. 2. 3. 415EE,
Hl, EXSEBIELHIR/NEIEHESIS RIEBHAYEER, NN SENRI{EXI M EBTREE, HITH
RERIA I/ NEIREIEE.

-

4.2 BEIER5HE

TB1 B/ ERETEmiait,
FI2 LlrootAFPIZiEERNENALAEEN.
T3 HA34 FEULBHAIEGFIRBE R, BaaiTHA.

cd /home/HwHiAiUser/E2ESamples/src/E2E-Sample/Car/python
python3 main.py --mode=easy

EISWT:

(base) root@davinci-mini:/home/HwHiAiUser/E2ESamples/src/E2E-Sample/Car/python# python main.py --
mode=easy

[EVENT] PROFILING(5821,python):2023-03-27-02:24:50.860.329 [msprof_callback_impl.cpp:236] >>>
(tid:5821) Started to register profiling ctrl callback.

2023-03-27 02:24:52 [MainProcess:5821][INFQO]: start

2023-03-27 02:24:52 [Process-2:5841][INFO]: update_controller_speed: True

2023-03-27 02:24:52 [Process-2:5841][INFQO]: self.speed: 0

2023-03-27 02:24:52 [Process-2:5841][INFQO]: [0, 0, 0, 0, 90, 65, -12345]

2023-03-27 02:24:52 [Process-2:5841][INFQO]: action SetServo execute SUCC

2023-03-27 02:24:52 [Process-2:5841][INFO]: Manual loop start
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(AT
i&1Tpython3 main.pyiRiEiE2 NiETEREET A\ OEFmain.pyRrHIl ‘ttyUSBO’ B
'ttyUSB1' 1B XIEIRSBIEF T A SahER .
T4 TinS1TPEIAHelper, INBESREFHIEE ., THFES, REEDITHEAN
LF, DNEEBEZHFIERE,
SIS NEFRBER, FTREEFNRCEBIHITIEE.

—oE e
4.3 BiriRER
(MARY: ;|
SRR ENRIIEERZEEMEN, B E AT RN .

LB BNERETEHNG, FPEFNEFINS—RNEREESENERS A TEG L
EENPFAE,

2 Llroot AR ITiEERFNENALREEH,
$IE3 HA3.4 FKEYLEEHRIEFIRIBER, BiaiTHIA.

cd /home/HwHiAiUser/+Samples/src/E2E-Sample/Car/python
python3 main.py -mode=cmd

BRI

(base) root@davinci-mini:/home/HwHiAiUser/E2ESamples/src/E2E-Sample/Car/python# python main.py -
mode=cmd

[EVENT] PROFILING(5821,python):2023-03-27-02:24:50.860.329 [msprof_callback_impl.cpp:236] >>>
(tid:5821) Started to register profiling ctrl callback.

2023-03-27 02:24:52 [MainProcess:5821][INFO]: start

2023-03-27 02:24:52 [Process-2:5841][INFO]: update_controller_speed: True

2023-03-27 02:24:52 [Process-2:5841][INFQO]: self.speed: 0

2023-03-27 02:24:52 [Process-2:5841][INFQ]: [0, 0, 0, 0, 90, 65, -12345]

2023-03-27 02:24:52 [Process-2:5841][INFO]: action SetServo execute SUCC

2023-03-27 02:24:52 [Process-2:5841][INFO]: Manual loop start

AR

z{Tpython3 main.pyiRiEIES NiafTEREEFENOEFmain.pyRftHIl ‘ttyUSBO’ Bk
"ttyUSB1' 18X EIRSBIEFEEER .

LB EadfTHhimA\Tracking, HNEERET .

SRS gﬂé‘%‘%%ﬂﬁﬁﬁd\iiﬁﬂ, Bae N ERBERTS/NERB TR EHT B RERE

R
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5 (ARTEEEY]

5.1 FERIEIHENE
5.2 ERUNEEHIZEAO
5.3 B/ Fizaizbies
5.4 FapizHhiZERS
5.5 BinaUEEAAS
5.6 BirEERIZER

5.1 EEMEEME

= 5-1 XHNE

X4 () BIR otz

python/main.py INEdemoiziT AAX 4,
python/ B/ NEHEOIRIEEI T RIS .

requirements.txt
python/src/actions | INEERMSEZI=mND .

python/src/utils T EBZEpythonXHEE0penCV., acdTESE,
python/src/scenes | /NFEFUZIASHEXMAD,

python/src/model | #EIBEREFRD .

python/src/weight | &REUNEN 4,

5.2 Beg/\FEEHZEAL

“main.py” 2NEEFBHEAD, EXT/NEEEEIR IS NAREAY LR
M
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BAESA—RISSHEXRIEIR, LAREMRELAIKEER

import os

from argparse import ArgumentParser

from multiprocessing import Process, Queue

from src.scenes import Manual, scene_initiator

from src.utils import getkey, log, CameraBroadcaster, CAMERA_INFO

EX HEESHESUNEREEIETL, AkasSiTomdi=sl, Faizh, FEizd
(IEFEMEIH ) LURRE

def parse_args():
parser = ArgumentParser ()
parser.add_argument('--mode', type=str, required=False, default="manual’,
choices=['cmd', 'voice', 'manual’, 'test'])
return parser.parse_args()

BEESMNEN, EFREFNEANOFHMERINRER, EARRIEAIET
F, 8&8E&LrONERRITHEREREERBRNIIREE,
if _name__ =='_main_"
args = parse_args()
log.info('start')
msg_queue = Queue(maxsize=1)
camera = CameraBroadcaster(CAMERA_INFO)
shared_memory_name = camera.memory_name
camera_process = Process(target=camera.run)
camera_process.start()
if args.mode == 'manual":
task = Manual(shared_memory_name, CAMERA_INFO, msg_queue)
process = Process(target=task.loop)
process.start()
try:
while True:
key = getkey()
if key == 'esc"
process.join()
camera.stop_sign.value = True
camera_process.join()
break
else:
msg_queue.put(key)
except (Keyboardinterrupt, SystemExit):
camera.stop_sign.value = True
camera_process.join()
os.system('stty sane')
log.info('stopping.')
elif args.mode == 'emd"
process_list = []
record_map = {}
try:
log.info(f'start reading cmd')
while True:
command = input().strip()
if command == 'stop":
for p in process_list:
p-kill()
log.info(f'start put stop sign')
camera.stop_sign.value = True
camera_process.join()
break
elif command == 'clear":
for p in process_list:
p-kill()
process_list.clear()
log.info(f'clear succ')
continue
elif command == 'Manual":
log.error(f'Does not support switching from cmd mode to manual mode')
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continue
log.info(f'building scene {command}')
scene = scene_initiator(command)
log.info(f'{scene}')
if scene is not None:
scene_obj = scene(shared_memory_name, CAMERA_INFO, msg_queue)
process = Process(target=scene_obj.loop)
process.start()
process_list.append(process)

except (Keyboardinterrupt, SystemExit):
camera.stop_sign.value = True
camera_process.join()
for process in process_list:
process.kill()
log.info('stopping.')

elif args.mode == 'voice"
raise NotlImplementedError('voice control is not currently supported.')

elif args.mode == 'test":
test_list = []
test1 = Manual(shared_memory_name, CAMERA_INFO, msg_queue)
test_list.append(Process(target=test1.loop))
test2 = scene_initiator('Tracking') (shared_memory_name, CAMERA_INFO, msg_queue)
test_list.append(Process(target=test2.loop))
test3 = scene_initiator('Tracking') (shared_memory_name, CAMERA_INFO, msg_queue)
test_list.append(Process(target=test3.loop))

for process in test_list:
process.start()

try:
while True:

key = getkey()

if key == 'esc"
for process in test_list:

process.kill()

camera.stop_sign.value = True
camera_process.join()
break

else:

msg_queue.put(key)
except (Keyboardinterrupt, SystemExit):
camera.stop_sign.value = True
camera_process.join()
os.system('stty sane')
log.info('stopping.')

5.3 Bre/NFEEaiEFI

“python/src/actions” X{4rhE SRR SR FIESP32EHIHIT R/ N EERMFNES
ZYznAIpythonfUAS S F AR LR AY R £ B

1. INENERETEN -
import time
from abc import ABC, abstractmethod

class BaseAction(ABC):

nn

EMERRES, FREERIFOMERTIZE

nn

def __init__(self, *args, **kwds) -> None:
BRI EERIIaI AL, BidargsSkwdsiEHIBASE
param args:
:param kwds:
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# MRAERERES
self.speed = kwds.get('speed', -1)
# BLAE

self.servo_angle = kwds.get('servo', [-1, -1])

# {RIBEB A BYSERE R R R ZIBNARE
self.motor_rating = [1.45, 1, 1, 1]

# RERA R BT TIMRIERI M RSB AEREIERE
self.update_speed = False
self.update_servo = False

if self.speed == -1:
self.update_speed = True

if self.servo_angle[0] == -1 and self.servo_angle[1] == -1:
self.update_servo = True

# REEER S RSSO SNEE T E D4 BANAGEE FH i Jolist
self.speed_setting = self.generate_speed_setting(self.speed)
self.fix_speed()

def fix_speed(self):
self.speed_setting = [int(speed * ratio) for speed, ratio in zip(self.speed_setting,
self.motor_rating)]

@staticmethod
@abstractmethod
def generate_speed_setting(speed, degree=0):
ERRANBNRE, HEdHrylx
mxRE, EERREERERHTRE
:param speed: HIRANEE . ZHEIREVIIAHCANRE o EHISSRIERI—afEREHRHITRE
:param degree: W1FT4HEE, EETEFTENRAERERE
return:

nnn

pass

def __call__(self, speed, servo_angle):
cal EiXRE, M MAANSEHREFIZEEmA
HinitZFRETHEXES, WAKEHZMANSH
HinitHESERERXER, BXEEEHEHEMANSHHITEN

:param speed: ISOEE
:param servo_angle: flEWAIRAE
rreturn: KKE6RIFIZR, BIAGLHANBHRNIERE, B2 98NNEABE
if self.update_servo:
self.servo_angle = servo_angle
if self.update_speed:
degree =0
if hasattr(self, 'degree'):
degree = self.degree
self.speed_setting = self.generate_speed_setting(speed, degree)
self.fix_speed()

return self.speed_setting + self.servo_angle

class Advance(BaseAction):

nn

INERIHE

nn

@staticmethod
def generate_speed_setting(speed, degree=0):
return [-speed, -speed, speed, speed]
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class BackUp(BaseAction):

nn

NEFIR

nn

@staticmethod
def generate_speed_setting(speed, degree=0):
return [speed, speed, -speed, -speed]

class CustomAction(BaseAction):

nn

BEMXEDE

nn

def __init__(self, *args, **kwds):
super().__init__(*args, **kwds)
self.speed_setting = kwds.get(‘'motor_setting', [0, 0, 0, 0])
self.update_controller_speed = False
self.update_speed = False

@staticmethod
def generate_speed_setting(speed, degree=0):
return [0, 0, 0, 0]

class Stop(BaseAction):

nn

INEfZLE

nn

def __init__(self, *args, **kwds):
super().__init__(*args, **kwds)
self.speed = 0

@staticmethod
def generate_speed_setting(speed, degree=0):
return [0, 0, 0, 0]

class TurnLeft(BaseAction):

nn

INEERE

nn

def __init__(self, *args, **kwds):
super().__init__(*args, **kwds)
self.degree = kwds.get('degree’, 0)
self.speed_setting = self.generate_speed_setting(speed=self.speed, degree=self.degree)

@staticmethod
def generate_speed_setting(speed, degree=0):
return [-speed, -speed, int(speed * (1 + degree)), int(speed * (1 + degree))]

class TurnRight(BaseAction):

nn

INERE

nn

def __init__(self, *args, **kwds):
super().__init__(*args, **kwds)
self.degree = kwds.get('degree’, 0)
self.speed_setting = self.generate_speed_setting(speed=self.speed, degree=self.degree)

@staticmethod
def generate_speed_setting(speed, degree=0):
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return [-int(speed * (1 + degree)), -int(speed * (1 + degree)), speed, speed]

class ShiftLeft(BaseAction):

nn

EAEFER

nn

def __init__(self, *args, **kwds):
super().__init__(*args, **kwds)
self.motor_rating = [1.5, 1.3, 1.25, 1.25]
self.fix_speed()

@staticmethod
def generate_speed_setting(speed, degree=0):
return [speed, -speed, -speed, speed]

class ShiftRight(BaseAction):

nn

Aa¥S

nn

@staticmethod
def generate_speed_setting(speed, degree=0):
return [-speed, speed, speed, -speed]

class LeftOblique(BaseAction):

nn

FaEas

nn

@staticmethod
def generate_speed_setting(speed, degree=0):
return [0, -speed, 0, speed]

class RightOblique(BaseAction):

nn

Haaris

nn

@staticmethod
def generate_speed_setting(speed, degree=0):
return [-speed, O, speed, 0]

class SpinClockwise(BaseAction):

nn

B £+ hE%E

nn

@staticmethod
def generate_speed_setting(speed, degree=0):
return [-speed] * 4

class SpinAntiClockwise (BaseAction):

nn

ek p e

nn

@staticmethod
def generate_speed_setting(speed, degree=0):
return [speed] * 4

class SetServo(BaseAction):
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nn

REANEEzN

nn

def __init__(self, *args, **kwds):
super().__init__(*args, **kwds)
self.speed = 0

@staticmethod

def generate_speed_setting(speed, degree=0):

return [0, 0, 0, 0]

class Sleep(BaseAction):
Sleep(1)ZEFtime.sleep(1)
A ZESEFIEHITER

nn

def __init__(self, *args, **kwds):
super().__init__(*args, **kwds)
self.sleep_time = args[0]

@staticmethod

def generate_speed_setting(speed, degree=0):

return []

def __call__(self, speed, servo_angle):

time.sleep(self.sleep_time)
return None

LUZRSEHIEAERUIRIE B, T3k T EaifvRsE, SSEHarrIs2

1B R E B AINEEE 75 B FNARE .

class SpinAntiClockwise (BaseAction):

Uiy

@staticmethod

def generate_speed_setting(speed, degree=0):

return [speed] * 4

SZRMENLUeLTIAG, BSMARMBREMFIIAS, BEESAREH

Lk

from abc import ABC

from src.actions.base_action import Advance, Sleep, SpinAntiClockwise, Stop, SpinClockwise,

CustomAction

BRI ARSI E R THNE .

class TurnAround(ComplexAction):
def __init__(self):

super().__init_ ()

self.action_seq = [
Stop(),
Sleep(0.5),
Advance(speed=30),
Sleep(0.35),
Stop(),
Sleep(0.3),
SpinAntiClockwise (speed=50),
Sleep(0.55),
Advance(speed=30),
Sleep(1.2),
SpinAntiClockwise (speed=50),
Sleep(0.55),
Stop(),
# Advance(speed=35),
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5.4 FaEHliZieCrs

1.

“python/src/scenes/manual.py” BAFEHEHINERRZOERS -

B SNAMTERIERINENEEEIR
import datetime
import os
import cv2
import numpy as np
from src.actions import Advance, Stop, SetServo, TurnLeft, TurnRight, SpinClockwise,
SpinAntiClockwise, BackUp, \
ShiftLeft, ShiftRight, CustomAction
from src.actions.complex_actions import ComplexAction, TurnAround
from src.scenes.base_scene import BaseScene
from src.utils import log

ETF 7S ESNEFhizslNERSFNZE, YniE, HEAZRloopfEIARY
R, FNREFREMANEE, BRITREXNNAYES
def loop(self):
ret = selfinit_state() # H{T¥IHA1L
if ret:
log.error(f'{self._ class_ .. name__} init failed.")
return
frame = np.ndarray((self.height, self.width, 3), dtype=np.uint8, buffer=self.broadcaster.buf) # $7EX
HEREFEFNER
log.info(f'{self.__class_ .__name__} loop start')
last_action = SetServo(servo=[90, 65]) # & B AE

while True:
try:
if not self.msg_queue.empty():
key = self.msg_queue.get()
else:
continue
except Keyboardinterrupt:
self.ctrl.execute(Stop()) ##IASIGINTZ [FZ1E/NE

break
degree =0
if key =="'up"

self.speed = min(self.speed + 1, 60) #10iE
elif key == 'down":
self.speed = max(selfspeed - 1, 25) #iEHE

elif key == "left"
last_action = ShiftLeft() #ZAF%
elif key == 'right":
last_action = ShiftRight() #5¥#%
elif key == 'w"
last_action = Advance() #gii
elif key == 'a"
last_action = TurnLeft() #7455
degree = 1.1
elif key =='s".
last_action = BackUp() #/F1B
elif key =='d"
last_action = TurnRight() #4%&
degree = 1.1
elif key =="'q"
last_action = SpinAntiClockwise() #1¥RT$thEsE
elif key =='e":

last_action = SpinClockwise() #/lFAT¢thERE
elif key == 'space":
last_action = Stop() #/Z%
elif key == 'esc":
self.ctrl.execute(Stop()) #IBHTEIAFIE F/INE
break
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elif key =='c"

save_img = frame.copy()

cv2.imwrite (os.path.join(self.save_dir, f'{datetime.datetime.now()}.jpg'), save_img) #{RF

BB EE

log.info(f'image saved.")
elif key =="t"

last_action = CustomAction(motor_setting=[-62, 50, 50, -50])
elif key =="'r"

last_action = CustomAction(motor_setting=[55, -50, -50, 50])
elif key == 'z"

last_action = TurnAround() #}s3kL
else:

continue

if not isinstance(last_action, ComplexAction) and not isinstance(last_action, CustomAction):
last_action.update_speed = False
last_action.speed_setting = last_action.generate_speed_setting(speed=self.speed,
degree=degree)
last_action.fix_speed()
self.ctrl.execute(last_action)

5.5 BtreiNEREES

“python/src/models/yolov5.py” JyolovStERIBIENXALES, J/NERIEANETIRM
#ORYERE B FRRAI SSRGS .

1. REKBEX TIEEZEERIRY, FitEFEZEERANEII0EE.
def letterbox(img, new_shape=(640, 640), color=(114, 114, 114), auto=False, scaleFill=False,
scaleup=True):
# Resize image to a 32-pixel-multiple rectangle https://github.com/ultralytics/yolov3/issues/232
shape = img.shape[:2] # current shape [height, width]
if isinstance(new_shape, int):
new_shape = (new_shape, new_shape)

# Scale ratio (new / old)

r = min(new_shape[0] / shape[0], new_shape[1] / shape[1])

if not scaleup: # only scale down, do not scale up (for better test mAP)
r = min(r, 1.0)

# Compute padding
ratio =, r # width, height ratios
new_unpad = int(round(shape[1] * r)), int(round(shape[0] * r))
dw, dh = new_shape[1] - new_unpad[0], new_shape[0] - new_unpad[1] # wh padding
if auto: # minimum rectangle
dw, dh = np.mod(dw, 64), np.mod(dh, 64) # wh padding
elif scaleFill: # stretch
dw, dh = 0.0, 0.0
new_unpad = (new_shape[1], new_shape[0])
ratio = new_shape[1] / shape[1], new_shape[0] / shape[0] # width, height ratios

dw /= 2 # divide padding into 2 sides
dh /=2

if shape[::-1] != new_unpad: # resize
img = cv2.resize(img, new_unpad, interpolation=cv2.INTER_LINEAR)
top, bottom = int(round(dh - 0.1)), int(round(dh + 0.1))
left, right = int(round(dw - 0.1)), int(round(dw + 0.1))
img = cv2.copyMakeBorder(img, top, bottom, left, right, cv2.BORDER_CONSTANT, value=color) #
add border
return img, ratio, (dw, dh)

2. YolovSHUMEEITEN, , LARIEIRRISLINETE, FoRkExZRVETIRE R BAREFIXT NAY
FERIBFR,
class YoloV5(Model):
def __init__(self, model_path, acl_init=True):
super().__init__(model_path, acl_init)
self.neth = 640
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self.netw = 640
self.conf_threshold = 0.1
dic = {0: 'left’,
1: 'right',
2: 'stop’,
3: 'turnaround'}
self.names = ['person’, 'sports_ball', 'bicycle', 'motorcycle’, 'car', 'bus', 'truck'] * 12
self.object_list = ['person', 'sports_ball', 'bicycle', 'motorcycle’, 'car’, 'bus', 'truck']
self.names = list(dic.values())
self.object_list = list(dic.values())

def infer(self, img_bgr):
imgh, imgw = img_bgr.shape[0], img_bgr.shape[1]
imginfo = np.array([self.neth, self.netw, imgh, imgw], dtype=np.float16)
img_padding = letterbox(img_bgr, new_shape=(self.neth, self.netw))[0] # padding resize bgr

img = []

img.append(img_padding)

img = np.stack(img, axis=0)

img = img[..., :-1].transpose(0, 3, 1, 2) # BGR tp RGB

image_np = np.array(img, dtype=np.float32)

image_np_expanded = image_np / 255.0

img = np.ascontiguousarray(image_np_expanded).astype(np.float16) #i&tensorfRIFELHES
result = self.execute([img, imginfo]) #EFB#EIEEC

batch_boxout, boxnum = result

pred_boxes =[]

idx=0

num_det = int(boxnum[idx][0])

bbox = batch_boxout[idx][:num_det * 6].reshape(6, -1).transpose().astype(np.float32) # 6xN ->
Nx6

for idx, class_id in enumerate(bbox[:, 5]):
obj_name = self.names[int(bbox[idx][5])]
if not obj_name in self.object_list:

continue
confidence = bbox[idx] [4]
if float(confidence) < self.conf_threshold:

continue
x1 = int(bbox[idx][0])
y1 = int(bbox[idx][1])

x2 = int(bbox[idx][2])
y2 = int(bbox[idx][3])

pred_boxes.append([x1, y1, x2, y2, obj_name, confidence]) #3kEXGHIRLER

return pred_boxes

5.6 BirBEZEE

LU BMENRIBHE R, SE/NFRIRMEFEESD, B/ EREERZKHEBiR
GMREEIELER E, seesCHl BiREER.

1.

“python/src/scenes/tracking.py” ABREERAIZ MRS, REIKADE XIEEREY
etk
class Tracking(BaseScene):
def __init__(self, memory_name, camera_info, msg_queue):
super().__init__(memory_name, camera_info, msg_queue)
self. model = None

def init_state(self):
log.info(f'start init {self._ class_ ._ name__}")
model_path = os.path.join(os.getcwd(), 'weights', 'tracking.om')
if not os.path.exists(model_path):
log.error(f'Cannot find the offline inference model(.om) file needed for
{self.__class__.__name__} scene.")
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return True
self.model = YoloV5(model_path) #f0&H#&EY
log.info(f'{self.__class__.__name__} model init succ.")
self ctrlexecute(SetServo(servo=[90, 65])) #iZEIHBE
return False

def loop(self):
ret = self.init_state() #H{THIEE1L

if ret:
log.error(f'{self.__class__.__name__} init failed.")
return
frame = np.ndarray((self.height, self.width, 3), dtype=np.uint8, buffer=self.broadcaster.buf) #35KEX
HENEFFHE R

log.info(f'{self.__class__.__name__} loop start')
last_action = None
last_not_seen = True
forward_speed_slow = 30
forward_speed_fast = 40
while True:
action = None
if self.stop_sign.value:
break
if self.pause_sign.value:
continue

img_bgr = frame.copy()
bboxes = self.model.infer(img_bgr)
log.info(f'{bboxes}')
if not bboxes:
if last_not_seen:
action = Stop()
else:
last_not_seen = True
continue
else:
if len(bboxes) > 1:
ori_box = sorted(bboxes, key=lambda x: x[-1], reverse=True)[0][:4]
else:
ori_box = bboxes[0][:4]
x1, y1, x2, y2 = ori_box
X,y = (x1+x2) /2, (y1 +y2) // 2 #iFEBERPORRIXSYALIR
h, w=y2-yl, x2 - x1 #i+EBIFHIES

if h*w < 141*128 ory < 110: ##{TIEEHIBT, WMRILTFLINE, FUEE
speed = forward_speed_fast

else:
speed = forward_speed_slow

if x < 400:

action = TurnLeft(degree=1.1, speed=speed) #Z %
elif x > 1000:

action = TurnRight(degree=1.1, speed=speed) #4%%
else:

action = Advance(speed=speed) #E1T

if h *w > 800 * 500 or y > 390: #WNEIEEIHENIEZE
action = Stop()

if action is None or action == last_action:
continue

self.ctrl.execute(action)

last_action = action

2. B FHSNYolovs BFrGIEERY
def __init__(self, memory_name, camera_info, msg_queue):
super().__init__(memory_name, camera_info, msg_queue)
self. model = None

def init_state(self):
log.info(f'start init {self._ class_ ._ name__}")
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model_path = os.path.join(os.getcwd(), 'weights', 'tracking.om')
if not os.path.exists(model_path):
log.error(f'Cannot find the offline inference model(.om) file needed for
{self.__class__.__name__} scene.")
return True
self.model = YoloV5(model_path)
log.info(f'{self.__class__.__name__} model init succ.")
self.ctrl.execute(SetServo(servo=[90, 65]))
return False

HEERTRSNEGRE, FEER, FHRIUEEER, FHRREREEEL)
FABEEFZENIES, BRETEENER FARROEDES, REEE
AR MR .

def loop(self):

ret = self.init_state()

if ret:
log.error(f'{self.__class_ .. name__} init failed.")
return

frame = np.ndarray((self.height, self.width, 3), dtype=np.uint8, buffer=self.broadcaster.buf)

log.info(f'{self.__class_ .__name__} loop start')

last_action = None

last_not_seen = True

forward_speed_slow = 30

forward_speed_fast = 40

SREVEEIRLERAVIMNEAE

bboxes = self. model.infer(img_bgr)

TR BRENPO S EF BAFMERIES K/
log.info(f'{bboxes}")
if not bboxes:
if last_not_seen:
action = Stop()
else:
last_not_seen = True
continue
else:
if len(bboxes) > 1:
ori_box = sorted(bboxes, key=lambda x: x[-1], reverse=True) [0][:4]
else:
ori_box = bboxes[0][:4]
x1, y1, x2, y2 = ori_box
XY= (x1+x2) // 2, (y1 +y2) /] 2
h, w=y2-y1,x2 -x1

RETE R BMERI AN RAINEFNBiR 2 EA0ES , BAZR/NERITEHE
E. RiERREXT/ N MIBESERN, FERDFIEEMS, MRBRMERER/NTF
—&fE, MRBNESEREERIE, TEREEEEIR, SIMIRIRBIERH
ORIHPBITKT0, ARG MAERI EFE0, iR EIEEBEIRR
T, BFEREEEBR, RIZIA.
ifh*w<141*128 ory < 110:

speed = forward_speed_fast

else:
speed = forward_speed_slow

FHMNRFS BN ERRESRGRIVE, m_Jl),l%}ﬂﬂﬁE’ﬁfUI%ﬁfi}% EI]
FIkr BFMERI PO BTSN E RGN AEEFRAENTEZAM,
AR NAYMIERE @GS, SCIIRERBARRITS RiEEE

if x < 400:
action = TurnLeft(degree=1.1, speed=speed)
elif x > 1000:
action = TurnRight(degree=1.1, speed=speed)
else:

action = Advance(speed=speed)

if h*w > 800 * 500 or y > 390:
action = Stop()
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Bl train output

B8 trans output

E8 infer project.tar.gz

SZAERRAN 01 (2023-11-14) WRIERE © HERRARBIRAT 55



	目  录
	1 样例介绍
	1.1 外观结构
	1.2 功能与原理介绍
	1.3 小车组成
	1.3.1 主要部件
	1.3.2 硬件主控ESP32
	1.3.3 直流电机及其控制
	1.3.4 舵机及其控制
	1.3.5 超声波传感器


	2 样例组装
	2.1 组件设计
	2.2 准备组件
	2.3 组装注意事项
	2.4 组装步骤
	2.5 地图绘制

	3 运行环境准备
	3.1 烧录镜像
	3.2 连接路由器
	3.3 配置ESP32开发板烧录软件
	3.4 获取代码

	4 快速体验
	4.1 手动控制小车
	4.2 自动驾驶与泊车
	4.3 目标跟踪

	5 代码实现
	5.1 主要代码文件介绍
	5.2 智能小车控制逻辑入口
	5.3 智能小车运动控制代码
	5.4 手动控制逻辑代码
	5.5 目标检测模型代码
	5.6 目标追踪逻辑代码

	A 训练目标追踪功能模型

