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Auto save pan
) i . francais
Editor Quick Suggestions magy
3 gyar
Additional boards manager URL italiano o cnpackage_esp32_index json Q
BiE
o0
Dutch
Polish
portugués (Brasil)
pycomi CANCEL m
Tirkce

)

HIW3 LEESP2F AR

SRR 01 (2023-11-14) IS © ERRAGIRAT 19


https://www.arduino.cc/en/software
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VAR BT &38R 3BTRS S

1. B ‘X > EiE , WE3-4FTR.

3-4 PR EE
& sketch_mar22a | Arduino IDE 2.0.3

MiEF) /8 mE 18 #FE
Mew Sketch

2. 7 “HtFFAIREIEEMLE” i “https://www.arduino.cn/

package_esp32_index.json” 5 “https://raw.githubusercontent.com/espressif/

arduino-esp32/gh-pages/package_esp32_index.json” EEEEEH:ESZ
MMEFMAFRIREESEM U, BERERT, WE3-5fT7R.

3-5 RNINF AR E R L

[Sina x
oAt v
c:iUsers\ \Documents\Arduino @
T Bk

EEsEE 100

Light (Arduino) v

R (EE) v (EEEFE)
DOm0 eE

T v

SEffhE-  https://www.arduino cn/package_esp32_index json g

3. BRLIRESPI2FRMR, SPEHHETHArdUuinoRIESPI2FF ARG RE, THSK
ERERENHHITERIARR, RR5THMEERFArduino IDE,

SRR 01 (2023-11-14) IS © ERRAGIRAT 20


https://ascend-repo.obs.cn-east-2.myhuaweicloud.com/Atlas%20200I%20DK%20A2/DevKit/samples/23.0.RC1/e2e-samples/Car/esp32_package_2.0.6_arduinome.exe

Atlas 2001 DK A2 AAEEH
VAR BT &38R 3BTRS S

3-6 @I B &AL ESP32 F AR

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

e . A
4 1 FERIR REBESPI2FTAIN, MES-TRRR.

3-7 IEFEF AR

AR

ISR ZRESPIAAN, FERBRRENAN, AP A TERELRENT
%, BRTEAMSESEN, TERRIRRTHSIFSEEEREAM.
S|4 RUSBHRLEZPCIIESP32FT AN, B “ T8 > ix[” , EEHIBAIICOMEBTTIN
H{EAArduino SESP32 ARG MEIERIEE, E3-8F7R.
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VAR BT &38R 3BTRS RS

B 3-8 #EFEO

HHFP) SE WE IR ¥
=Eii=mk
HEFE

BEE..
LN
RSN

93 WiFi101 / WiFININA B{EE5ER
24 45 SSLARMES
95
96 FFHE - "NOIT FSD22 NEVKIT \/1°
97 & : "com3”
98
20 ZEFERREE
o
199 Core Debug Level: "None®
1e1
182 Erase All Flash Before Sketch Upload: "Disabled”
183 Flash Frequency: "80MHz"
le4 Upload Speed: "921600"
185
186 e
197 o=l
18R

AR

EH2EHICOMETIRO, TrteHTENRB%RUSBRONK, FEIT FEHFHLECH340
F=pTH,
.

3.4 Bit & STM32 F ARSIt

£ BRPHEANELMUGSTREREM, PEINES-9FRER, TEGEMIRE.

3-9 FREVAR14

ArmekEiL

L Products Download Events Support  Videos Q Search Keil.

Product Information Home / Product Downloads

Software & Hardware Products

Arm Development Tools MDK-ARM
C166 Development Tools MDK-ARM Version 5.38a

Version 5.38a
C51 Development Tools

C251 Development Tools = Review the hardware requirements before installing this software
Debug Adapters = Note the limitations of the evaluation tools
Evaluation Boards = Further installation instructions for MDKS

Product Brochures
(MD5:6792e5e0c0b5207b4db8339e043d7461)

To install the MDK-ARM Software...

Device List = Right-click on MDKS38A.EXE and save it to your computer.

Newsletters

Device Database®

Compliance Testing = PDF files may be opened with Acrobat Reader

ISO/ANSI Compliance = ZIP files may be opened with PKZIP or WINZIP.
Validation and Verification

MDK538A.EXE (908,615K)
Distributors Friday, December 2, 2022

Overview

= |fyou are evaluating the tools, be sure to request a quote for the full version of the tools
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https://www.keil.com/demo/eval/arm.htm

Atlas 2001 DK A2 A EEH
VAR BT &38R 3 BTINEES

2 ZRBREOAREBIT EMZKeil uVisionSHHFRTEE

I3 $TFKeil uVisionsiit, BmTEEBpg, B agETa,

3-10 BEETHERA

Fle Packs Window Help
2| peice
4] Devices | _Bourds | 4] Packs | Banples | b
Search - X3 Pack Action Description
Do N E-Device Specific 0Packs N device selected =]
=% All Deviees 10144 Devices («]||f =-Generic 84 Packs
& ABOV Semiconductor 32 Devices - Arm-Packs:PKCS11 Install OASIS PKCS #11 Cryptographic Token Interface
& Active Semi & Deviee: - Arm-Packs::Unity Install Unit Testing for € (especially Embedded Softare)
Al Semiconductor 2 Deviees 5 ARMAMP (% _Insta for inter processor Wk
& Ambiq Micrs. 15 Devices - ARM::Am-2D | _Install AD optimized for CortexcM processars.
& Amiccom S Deviee: ARM:CMSIS Up to date | CMSIS (Commen Microcontroller Software Interface Standard)
& Analog Device: 13 Devices ARM:CMSIS-Compiler | G _Install CMSIS Compiler extensions for Am Compiler, and GCC _
& APEXMIC 23 Devieer ARM::CMSIS-Driver Up to date | CMSIS Diivers for external devices
& aRM 71 Devieer ARM:CMSIS-Driver Va...| € Install CMSIS-Driver Validation
% BrainChip 1 Device ARM:CMSIS-DSP CMSIS Embedded Compute Library
& Crmsemicon 73 Deviees ARM:CMSIS-FreeRTOS Bundle of FreeRTOS for Cortex-Mand Cortex-A
& Cypress 938 Devices ARM:CMSIS-NN Update CMSIS NN software library of efficient neural network kernels
& Dislog Semiconductor 20 Devices ARM::CMSIS-RTOS Val. Install CMSIS-RTOS Validation
P 1 Device ARM:CMSIS-View Install Debugger visualization of software events and statistics
@ D 35 Devices ARM:DMA350 Install Pack for the DMA350 drivers,
@ FMsH M Deviess — - Armiethos-u-core-dr, Install Device Driver for the Am(R) Ethos(TM)-U NPU,
© Geehy 108 Devices #-ARMumbedClient | & Deprecsted | ARM mbed Client for Cortex-M devices
& GigaDevice 388 Devices #-ARMimbedCrypto | & Deprecated | ARM mbed Cryptographic library
@ HDSC T Devices - ARM::mbedTLS & Install- ARM mbed Cryptographic and SSL/TLS library
@ Holtek }ﬁnmm - ARM::minar | Deprecoted | mbed 05 Scheduler for Cortex-M devices
@ Infincon 599 Devices £ ARM::ml-embedded-e... & Install- ML sample use case APls derived from mi-embedded-eval-kit
& LapIS Technology S Devices - ARM:PSA | _Install PSA (Platform Security Architecture)
& Maxim 19 Deviess ARM:TFM Install- Trusted Firmware-M (TF-M) reference implementation of Arm's Platform Sec
% Meganin B Devices ARM:TFM-Test & Install- Trusted Firmware-M (TF-M) Tests
% Microchip 556 Devices - ARM::V2M_MPS3_SSE._ Install- ARM V2M-MPS3 TF-M Platform Support pack.
@ Microsemi [6 Devices P] o ' ' ] e _l:‘
output 2 x
Refresh Pack descriptions
[Update available for ARN:CMSIS-DSF (installed: 1.14.2, available: 1.14.4)
[Update available for ARM::CMSIS-NK (installed: 4.0.0, available: 4.1.0)
\Undate avallable for Keil: MDK-Middleware_Graphics (installed: 1.1.0, available: 1.2.0)
T IR TS [[onune

$IBA FHEERIEDIEZSTM32F1 Series 5STM32F4 SeriesH LA .

3-11 BRE

ﬂ_ Devices ]/ Boards ]

Search: STM32F1 Series - X[

Device
=15 All Devices
El 'Q' STMicroelectronics
=% STM32F1 Series
STM32ZF107
STM32F105
STM32F103
STM32F102
STM32F101
STM32F100

SIS ERPLHSTHE, RSHEANTIEEPH “Install” RAZRE,
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VAR BT &38R 3 =TS S

4| - Devices | Boards || 4] Packs | Examples ]
Search:  STM32F1 Series Pack Action Description
= = Device Specific 1 Pack STMIZFIO7 selected |
5% AlDevices # Keik:STM32FIo DR [&_install STMicroelectranics STM32F1 Series Device Support, Drivers and Examples
= ¢ STMicroelectronics = Genei 4 Packs
o % s . A ks:PKCST1 & _Install OASIS PKCS #11 Cryptographic Token Interface
% #-Am-Packs:Unity < _Install Unit Testing for C (especially Embedded Software)
% STM32FI05 - ARMzAMP & Install Softwa ent
- ARM:Arm-2D < _Install A 2D gr:

=15 STM32F103

w48 sTM32F102 = ARM:CMSIS. Up to date | CMSIS |
- ARM::CMSIS-Compiler |5 Install CMsls

w4 sTM32F101

2% STVEZFI00 = ARM:CMSIS-Driver ® Uptodate | CMSIS
% ARM:CMSIS-Driver_Va.., | $_Install CMsis-
= ARM:CMSIS-DSP & Updste CMSI5 Embedded Compute Library

- ARM::CMSIS-FreeRTOS | Install Bundle of FreeRTOS for Cortex-M and Cortex-A
i ARMCMSIS-NN < _Update CMsIs NN of network kemels

# ARM:CMSIS-RTOS Val... | Install
® ARMECMSIS-View & _Install
& ARM:DMA350 Install

Ethos(TM)-U NPU.
M devices

ARM mbed Cryptographic library

ARM mbed Crypto d SSL/TLS library

¥ -Arm::ethos-u-core-dri
- ARM:mbedClient

% ARM:mbedCrypto

% ARM:mbedTLS

- ARM:minar recated | mbed OS Scheduler for Cortex-M devices
- ARM:mi-embedded-e... | §_Install= ei

o ARM:PSA < _Install

- ARM:TFM & Install- nce implementation of Arm’s Platform Sec

- ARM:TFM-Test & Install- Trusted Firmuware-M (TF-M) Tests =

-

3.5 ZIKEULHS

3.5.1 ESP32 73

IRV

RENGERE, BERHETEHEOMCHBESES “ascend-devkit-master.zip” FIPCHEEE,
SRISESPI2HAEIRICIZER “ascend-devkit-master\src\E2E-Sample\dogee
\dogee_control\esp32_code” ,

ACETRERE N 4

¥&dogee_control\esp32_code FHY “ESP32_Servo.cpp” . “ESP32_Servo.h” . 34
S4IFIArduinoEESXHIRIZ T, HaN:  “C\Users\10459\AppData\Local
\Arduino15\packages\esp32\hardware\esp32\1.0.6\cores\esp32” .

R IDE ESP32 FF &R

$181 EPC{HERBArduinc TEEFE “SHE>3TFF” 1240, %R “dogee_control\esp32_code
\dogee_ctrl_esp32.ino” {&HFTFF,
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https://gitee.com/HUAWEI-ASCEND/ascend-devkit/tree/master/src/E2E-Sample/dogee

Atlas 2001 DK A2 FA&EEH

YUEN AT &SR 3 IETRES

3-12 $TFFHIAR
R fw=E WE 1B #H
Mew Sketch

S {EAduino T Erp e R RIS I CTIZESP328 AL, A0EI3-1370E3-1457

No

3-13 BRI

logee ctrl_esp:
XH{ &% A=
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3 IBITINRIES

3-14 JRR[OIE

(@ doges ctrl_esp32 | Arduino IDE 2.

g
oITESP32 DEVKITVI  ~ [IES
o deb tom json

dogee_ctr_esp32.ino

-5
3.5.2 STM32 {t753

IREUTHES
IREVGEE, PESHETEHAEOMCIBESE “ascend-devkit-masterzip” ZIPCHARE,

e aA=|

FFRIESTMI2FAIRMIBE R “ascend-devkit-master\src\E2E-Sample\dogee

\dogee_control\stm32_code” #§stm32_codesAYLA3E HIZERIAT maigtav L3
o, IR R .

BRAFDEI ESP32 FFAIR

1 EPC{EMAKeil uVision5iEFT EHE= “File > Open” , FIHEIRIGFE
“\QuadrupedF405\QuadrupedF405\USER” BRETHI “QuadrupedF405.uvprojx”
MBXHE, BIrEARINNAYFRE, W0E3-16FTR.
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https://gitee.com/HUAWEI-ASCEND/ascend-devkit/tree/master/src/E2E-Sample/dogee

Atlas 2001 DK A2 AAEEH

MR BT &SR 3 EITHRHES

Bl 3-15 FIF 314

W pVision

| File | Edit View Project  Flast
Mew... Ctrl=M |

[~ Open Ctri+0 | [

Close

T —

= Save Ctrl+5S
Save As..,

Save All

Device Database...

License Management...

Print Setup...

Print... Cirl+P

Print Preview
Recent Files

Exit

3-16 @

KA DAdog\src\stm_code\Q

-405\USER\Q .uvprojx - pVision - e X

405!

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
IR Y KX 5591 IE Iz | B movex JRela-lec o @ A
S [E B @~ | 8 Freerros K| BB
I
Project =8 _] mainc ) DataScope DP.C ] showc ] getcontrolc (| ] heapdc | ) systemc | ) Inversec ] Quadupedc ] pide ] liste ¥ X
&% Project: QuadrupedF405 - 28 0l
£ &5 FreeRTOS 29 taskENTER_CRITICAL(): /IENERRE
2 & USER 30 /1RIREE
&0 e 31 xTaskCreate (Quadruped_task, "quadruped _task", QUADRUPED_STK SIZE, NULL, QUADRUPED_TASK PRIO, NULL): //[d
® : 32
@ ) stm32fdocite 33 xTaskCreate (MPU6050_task, "MPU6050_task", MPU60SO_STK_SIZE, NULL, MPU6050_TASK PRIO, NULL): //FEEE{Y
@ L) system_stm32fdxx.c 34 3 .
& 5 QUADRUPED :Z xTaskCreate (show_task, "show_task", SHOW_STK_SIZE, NULL,SHOW_TASK_PRIO, NULL): //EREER
@ 1) system.c 37 xTaskCreate (led_task, "led task", LED STK SIZE, NULL, LED_TASK_PRIO, NULL); //ledf]
@ ) Quadruped.c 38
@[] Inverse.c 39 | xTaskCreate (bee_task, "bee_task", BEE_STK SIZE, NULL, BEE_TASK_PRIO, NULL); //2EA3%%
@[ pid &0
pid.c
41 xTaskCreate (key_task, "key_task", KEY_STK_SIZE, NULL, KEY _TASK_PRIO, NULL): //HF#&EE
@1 show. = = - =T S
@) DataScope DP.C 43 xTaskCreate (sent_task, "sent_task", SENT_STK_SIZE, NULL, SENT_TASK_PRIO, NULL); //&=0O
@) get_control.c 44
= (5 HARDWARE :2 xTaskCreate (getcontrol_task, "getcontrol _task”, GETCONTROL STK_SIZE, NULL, GETCONTROL_TASK_PRIO, NULL):
@0 ledc 47 //xTaskCreate (pstwo_task, "PSTWO_task",PSTTWO_STK SIZE , NULL, PSTWO_TASK PRIO, NULL): //FiFiEH]
@) oled.c 43
@ keyc 49 | xTaskCreate(Remote_Check task, "REMOTE_Check_task",REMOTE_CHECK_STK_SIZE , NULL, REMOTE_CHECK TASK_PRIO,
@[ 10ece ED - .
&0 MPUBOSOc :; vTaskDelete (StartTask_Handler): //BIEFIEESE
@0 v mnn e i
53 taskEXIT_CRITICAL(): /7B HIESFX
a | N =N ¢ 0 ks
E Project (@ Books | {} Functions | 0y Templates
| Build Output =]
Erase Done.
Verify OK.
Application running ... |
Flash Load finished at 16:12:41
< »

[ Build Output | G Find In Files | B Browser

ST-Link Debugger L:47 C:47 CAP NUM SCRL OVR RW
————
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3 IEITINRIES

(AR

S o 1y RV . . » s, s
o HIMER/DSLS{HERAT, SR TE “Project > Options for Target ...” , i&&EC/C++, A
. S s B P P NT =k
ProjectimINSL3Z {4 ATinclude path#&iZ ( BEABELIIRIFHR )
%]
Device | Terget | Dutput | Listing| Vser  C/C++ (08) |asn | Linker | Debug | Urilities|
Preprocessor Symbols
Define: |
Undefine: [
Language / Code Generation
I™ Execute-only Code Wamings: [Al Wamings | lenguageC: [can |
Optimization: [00 | I~ Tum Wamings irto Erors Lanquage Co=: [om:98  ~]
[ Link-Time Optimization I™ Plain Charis Signed [ Short enums/wchar
™" Splt Load and Store Mutiple I ReadOnly Postion Independent [~ use RTTI
¥ One ELF Section per Function I~ ReadWrte Postion Independent | No Auto Includes
Includ
T | Ell
b |
Cortrols
Compier [ std=090 target o 1o -
control | fno i funsigned-char fshort-enums fshort-wchar
string v
X | Cencel ‘ Defaults ‘ Help |‘
Nei=110 B S
o HIFKIRFlincludetR RFHEEEM LanguageCMHCI0K A CI9,
Language / Code Generation
[~ Executeonly Code Wamings: |Al Wamings | LanguageC: [c30 -
Optimization: [-00 ~| I~ Tum Wamings into Eors @ _*’“’t>
I Link-Time Optimization ™ Plain Charis Signed Ira fggng.‘d}—l
I~ Split Load and Store Multiple [~ Read-Only Posttion Independent r EUEE]
¥ One ELF Section per Function I” Read-Witte Position Independert [~ ;J“]ﬂ

L2 HFiKeil uVisionSTEE AR VersionSHI4RIFEE, TRFPETERHZE.

AR

3-17 fmiEEEKX
Code Generation
ARM Compiler:

[ Use MicroLIB

SH|3 BTSTMI RIRAIIRE], SWDH RiR ERISNMZORESH, SRS AL
STM32FA05ESEMRIF T, EiEtR(EUNE3-18F7R.
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3-18 405 Fi%HR

1. EAFSTUNKRIUSBIRE M EREE, SSTM32FE——NIR, FrLAFREERHD
LOGEIESTLINKRYUSBIRRYER O, (EEAEESTAMRBIBORIN, STM328OME
SNEI3-19F7R, STLINKAJUSBIHER I EANE3-20F7

3-19 STM32 &[O035 |

29
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3-20 STLINK 89 USB imsRB O &

2. STLINKEZAISWCLKEEOSSTM32H A&RAYA141EE, STLINKZAISWDIOREOS
STM32FFERAVA13iERE, BE3.3VXIN3.3V, GNDEOXMGND,

- LD

$BA fEkellZPIKESETRE, B TR, SHERBFEELREE, 25 Y BES
BRI SIS REISTM32RIEEH

3-21 FmEE

File Edit Wiew Project Flash Debug Peripherals Tools 5VCS  Window  Help

Target 1 “ £\| & L

| @

o 4

@

s
HEE

-

3.5.3 ¥

T TREERFAREEM, HAN “/usr/local” BRIZITHIAHES.

cd /usr/local

$E2 IE{THIARIEULES

bash E2E_samples_download_tool.sh -d download_destination_path -s source_repository -b branch
target_path

SHUSER:

: IBERBTERER.

. IEEFHEBERIclone url,

o -b: IBEFRECESXBMRRF FHNMBEBER.,

o -f: BFIEFTHIEFRPNER. IFCIEREMER, (BFEFH FHAER
“Already up to date” BIRI{ERILLSH

a7l

bash E2E_samples_download_tool.sh -d /home/HwHiAiUser/E2ESamples -s https://gitee.com/HUAWEI-
ASCEND/ascend-devkit.git -b master src/E2E-Sample/dogee/

EISRWT:

Download E2E samples successfully!

HiT=mE, &7 “/home/HwHiAiUser/E2Esamples” BFE T4ERL “src/E2E-
Sample/dogee/” BF.

-

a

w
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4.1 FapEFINRIEESI R
4.2 FapiEHINmIeIEs]

4.3 MMIRBETTE

4.4 MMIDHE BirEER

4.1 FapiEH g RS R

SR T EREHNZE, FEFBIMENN M RETRME, EFIRIFRI/\
PNEEHEREFFNA R E R 8 .
. LABERRBEIOG, $REEREANHRED, fRMBESSHITiE, 2 ‘Y’ FE,
2. REERIMUEZRREER, WE4-1FR.

4-1 BBERCHIE]

3. LUEGLImEs, BEREANENEREERSTMITI I aEERDRIHRS
%; §u4'2ﬁﬁ7.|_To
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4-2 ¥ /B

e —

4. FHMREEFHNEEREFERE, FEEETBLI, PERSTM2FLRETRFES
=i, FF155EARFEISREN—XELE, NMossBmbE.,

[
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FE2 PITATEGRS, BARFARLENGIGHREBERT.

cd /home/HwHiAiUser/E2ESample/ascend-devkit-master/src/E2E-Sample/dogee/demo

$E|3 PITLATEGS, —RLRIHZERRH .

pip3 install -r requirements.txt

£R]4 PTLATEGS, BTG

python3 dogee_pose.py

HIEIRINE4-3F7R, BIRRSek T HIORIFIMGM, SRHAMANESHITESEH .

4-3 S EE

BEXNAYESIFRIIRA- 1R

& 4-1 BENNAMESIE

i MUREENE

i Bufin

k =1

j Va1

L AR

Space EIEESAE
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4.2 FrpEEHIEEzED
(0 8
EFEFINMEESTNZE, FEENBIMMIENEIR, BHTIZMEXAYRIE,
SB WTUTHS, BABFFAIT EOBERT.

cd /home/HwHiAiUser/E2ESample/ascend-devkit-master/src/E2E-Sample/dogee/demo

£E2 PITLATaLEHEIZA, BIaFEs e T,

python3 main.py

HEXI N AR AR IR AR A-2F 7
& 4-2 EENNAMESIE

R e

w B

S G

A T

D Bk

Space =1k
----455R

4.3 HlmIaEENTE

BRI E T HE LRZFES 1SE&t, 55031 MELHIHFITE .
LB PITUATSRS, EARFARENGIGRIREBERT.

cd /home/HwHiAiUser/E2ESample/ascend-devkit-master/src/E2E-Sample/dogee/demo
T2 NEFLUUTHSBoEAR, SENMI0RMATER.

python3 main.py --mode=easy

e etk N
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SeRfE, WS BMESISERITE.

e

4.4 HimJaiiE BirERR

£E BUMONERESERBRA2-3mIER.
$E;2 PITUTHS, BARFARENAIOHAEERT:

cd /home/HwHiAiUser/E2ESample/ascend-devkit-master/src/E2E-Sample/dogee/demo

B3 PUTUAT S TERIEAE, FSIRIHSGIT.

python3 main.py --mode=tracking

e et kA N

$R4 ENHEERIEL “OK” NFE, FHAAEEMEERFREMNES L locked,
BIRTELMWE 7B, FTRMAILIEERER, IMOMSRERRT .
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fRINEERINE, AT LIRS
o EXWMNE, FEM@EBGL, RISk, HE3shAh, FREEGTREERRA
EEZEHERunlockFH, BIFRRERTHE, TIMGSFREFERS.

o REBIMIGAIMEET10sER, TIMBSIANAERBIR, AAEEHTREE
FAEEEHPHTunlock=HF, BIFRTHERTHE, IWMBISESERIDAS
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5 AASSCER

5 (ARTEEEY]

5.1 ERIEHENE

5.2 fmaESZEA L
5.3 FapizHmIgITE
5.4 MRS SLiTE
5.5 HleiE BinERR

5.1 EERBXEANE

& 5-1 XHNE

X5 () BIR 15488
demo/main.py Mt¥ademoizfT NOSH4E

demo/
requirements.txt

MR BIIDIZ TR B

demo/src/actions

MHaEMSExzEmtE.

demo/src/utils

T EZpythonXHEE&0penCV., acdlTES,

demo/src/scenes

MRIOTNRIDSRERED .

demo/src/models

HEIERERIRRAE

5.2 HlpaEHlZEA O

“main.py” EYMOESAEBRIEAD, EXTIEHERIINEAIEE0EAE

Mo

BESA—RISSHEXRAIER,

import os

from argparse import ArgumentParser
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from multiprocessing import Process, Queue

from src.actions import Stop

from src.scenes import Manual, scene_initiator

from src.utils import getkey, log, CameraBroadcaster, SystemInfo, Controller, get_port, STM32_NAME,
ESP32_NAME

EXHAESHERNERYEHIE, ANtaSiTomdizh (REEED ) , FahiE
&, RN ( BeheiTE) , FEEH (MBEO) . FhEiiTES.

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

%?E%ETEE’\JEEU , EFEFNEAOFAIMEIIRER, BEARIMRIVAISENR

if _name__ ==

1 '

__main__"

# RENSTM32FESP32i2 & iR
stm32_port = get_port(STM32_NAME)
esp32_port = get_port(ESP32_NAME)

# (EFAIREMIR O B3 SystemInfoSL A
system_info = SystemInfo(stm32_port=stm32_port, esp32_port=esp32_port)

# ¥taController
ctrl = Controller()

# BT SITEH
args = parse_args()
log.info('start')

# QIE— I RAKNA1RGHERAS

msg_queue = Queue(maxsize=1)

camera = CameraBroadcaster(system_info)
shared_memory_name = camera.memory_name

# EEARHRGLHE
camera_process = Process(target=camera.run)
camera_process.start()

# MEIERIE N FHUTERANRIE
if args.mode == 'manual":
task = Manual(shared_memory_name, system_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:
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command = input().strip()
if command == 'stop":
# MRS stop', LILFTE#HE, BIEEGL, FHREER
for p in process_list:
p-kill()
log.info(f'start put stop sign')

ctrl.execute(Stop())
camera.stop_sign.value = True
camera_process.join()
break
elif command == 'clear"
# WRmS R clear, BTHIEIIER, FEITHIZE, FhE
for p in process_list:
p-kill()
process_list.clear()
ctrl = Controller()
ctrl.execute(Stop())
log.info(f'clear succ')
continue
elif command == 'Manual"
log.error(f'Does not support switching from cmd mode to manual mode')
continue
# IRIEGSNERS, FERMNEEREITE
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, system_info, msg_queue)
process = Process(target=scene_obj.loop)
process.start()
process_list.append(process)

# QMBREPIERAIRY, FIHEGLHENFRESHE, HCRBMH
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 == 'easy"
process_list = []
task2 = scene_initiator('LF') (shared_memory_name, system_info, msg_queue)
process_list.append(Process(target=task2.loop))

for process in process_list:
process.start()
try:
while True:
key = getkey()
if key == 'esc"
for process in process_list:
process.kill()
camera.stop_sign.value = True
camera_process.join()
break
else:
# BIREMNE BT HiH =412
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 == 'tracking":

# JWTFIRIFER, BEIIRIHS (Tracking ) AYEIHHFE
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process_list = []

task1 = scene_initiator('Tracking') (shared_memory_name, system_info, msg_queue)

process_list.append(Process(target=task1.loop))

for process in process_list:
process.start()
try:
while True:
key = getkey()
if key == 'esc"
for process in process_list:
process.kill()
camera.stop_sign.value = True
camera_process.join()
break
else:
msg_queue.put(key)
except (Keyboardinterrupt, SystemExit):
# EBRREPMIHRFRY, FIHEGLHE, HCRBMH
camera.stop_sign.value = True
camera_process.join()
os.system('stty sane')
log.info('stopping.')

5.3 FaEHIVIMIOITE

SAN—RISSHEXRRIRIR,

import datetime
import os

import cv2
import numpy as np

from src.actions import MoveForward, SetServo, Stop, MoveBack, BaseAction
from src.scenes.base_scene import BaseScene
from src.utils import log

FaEHRITERIVINEERE X

class Manual(BaseScene):
def __init_ (self, memory_name, camera_info, msg_queue):
super().__init__(memory_name, camera_info, msg_queue)
# YIAEREIRE /9100
self.speed = 100
self.save_dir = os.path.join(os.getcwd(), 'capture')
if not os.path.exists(self.save_dir):
os.makedirs(self.save_dir, exist_ok=True)

def init_state(self):
# MIIRICIRZS, BiTIRE ServolIaifE

self.ctrl.execute(SetServo(servo=[91, 10]))

def loop(self):
# ERHITIZIAS
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')
# RBRGLAAE91, 10

last_action = SetServo(servo=[91, 10])

while True:
try:
if not self. msg_queue.empty():
key = self. msg_queue.get()
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else:
continue
except KeyboardInterrupt:
self.ctrl.execute(Stop())
break

# degree NZAMMIAES, EHNER, GHAGR
degree =0
if key == 'up"

self.speed = min(self.speed + 1, 100)
elif key == 'down":

self.speed = max(self.speed - 1, 100)
elif key == 'right":

last_action = SetServo(servo=[91, 10])
elif key == "left"

last_action = SetServo(servo=[91, 90])
elif key == 'w"

last_action = MoveForward(x=self.speed)
elif key =="'a'

last_action = MoveForward()

degree = 40
elif key =="'s"

last_action = MoveBack(x=self.speed)
elif key =='d"

last_action = MoveForward()

degree = -40
elif key == 'space":

last_action = Stop()
elif key == 'esc"

self.ctrl.execute(Stop())

break
elif key =="'c":

save_img = frame.copy()

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

log.info(f'image saved.')
else:

continue

if isinstance(last_action, BaseAction):

last_action.update_z_speed = False

last_action.update_x_speed = False

# IREMEPZINAETK

last_action.z_speed = degree

last_action.speed_setting = last_action.generate_speed_setting(self.speed, degree)
self.ctrl.execute(last_action)

5.4 {5 | SL1TE

SAN—RISSHEXRIRIR,

import os
import time

import numpy as np

from src.actions import SetServo, Stop

from src.models import LFNet

from src.scenes.base_scene import BaseScene
from src.utils import log

Bl A TENREENX -

class LF(BaseScene):
def __init_ (self, memory_name, camera_info, msg_queue):
super().__init__(memory_name, camera_info, msg_queue)
self.net = None
self.forward_spd = 22
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def init_state(self):

log.info(f'start init {self.__class__.__name__}')
Ifnet_path = os.path.join(os.getcwd(), 'weights', 'lfnet.om')
if not os.path.exists(lfnet_path):

log.error(f'Cannot find the offline inference model(.om) file needed for {self._ class__._ name_}

scene.')

return True
self.net = LFNet(lfnet_path)
log.info(f'{self.__class__.__name__} model init succ.")
#IRBIHNKTEHENE, EEAEI10E
self.ctrl.execute(SetServo(servo=[90, 10]))
return False

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')
try:
while True:
if self.stop_sign.value:
break
if self.pause_sign.value:
continue
start = time.time()
img_bgr = frame.copy()
curr_steering_val = float(self.net.infer(img_bgr) [0])
log.info(f'lfnet: {curr_steering_val}')

log.info(f'infer cost {time.time() - start}')
except Keyboardinterrupt:
self.ctrl.execute(Stop())

5.5 HlipaiE BirEER

SAN—RISSHEXRIRIR,

import os
from multiprocessing import Process, Queue

import numpy as np
from src.actions import SetServo, Stop, MoveForward
from src.models import YoloV5
from src.models.yolov7 import YoloV7
from src.scenes.base_scene import BaseScene
from src.utils import log
from src.utils.cv_utils import cal_iou, xyxy_to_xywh, xywh_to_xyxy, cal_inter_small
from src.utils.constant import STATE_OBSERVATION_MATRIX, STATE_TRANSITION_MATRIX,
PROCESS_NOISE_COVARIANCE_MATRIX, \
OBSERVATION_NOISE_COVARIANCE_MATRIX

MEBREBERINREEX o

class Tracking(BaseScene):
def __init_ (self, memory_name, camera_info, msg_queue):
super().__init__(memory_name, camera_info, msg_queue)
self.in_queuel = Queue(1)
self.in_queue2 = Queue(1)
self.out_queuel = Queue(1)
self.out_queue2 = Queue(1)

def init_state(self):
log.info(f'start init {self._ class_ .. name_}')
yolov5_model_path = os.path.join(os.getcwd(), 'weights', 'yolo.om')
yolov7_model_path = os.path.join(os.getcwd(), 'weights', 'hand_det.om')
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if not os.path.exists(yolov5_model_path) or not os.path.exists(yolov7_model_path):
log.error(f'Cannot find the offline inference model(.om) file needed for {self._ class__._ name_}
scene.')
return True
lock_process = Process(target=YoloV7(yolov7_model_path).infer, args=(self.in_queue2,
self.out_queue2))
tracking_process = Process(target=YoloV5(yolov5_model_path).infer, args=(self.in_queueT,
self.out_queuel))
lock_process.start()
tracking_process.start()
log.info(f'{self.__class__.__name__} model init succ.")
self.ctrl.execute(SetServo(servo=[91, 60]))
return False

def get_start_bbox(self, tracking_bboxes, lock_bboxes):
FIRr SRR FEMEBRMR, FRRMER: ARICIESFREIIEERER / FEEUEER
AF0.9 BFANBEFH
@param tracking_bboxes: FFEHI A AIGIAE
@param lock_bboxes: FFEHIFEEIEGE
@return:
fives =[]
for i, (x1, y1, x2, y2, cls, conf) in enumerate(lock_bboxes):
if cls = 6:
continue
fives.append([x1, y1, x2, y2])

for i, (x1, y1, x2, y2, cls, conf) in enumerate(tracking_bboxes):
human_box = [x1, y1, x2, y2]
for i, (xx1, yy1, xx2, yy2) in enumerate(fives):
hand_box = [xx1, yy1, xx2, yy2]
iou = cal_inter_small(hand_box, human_box)
if iou > 0.9:
return [x1, y1, x2, y2]
return None

def get_count(self, target_box, lock_bboxes):
FIRrHRIiE BirE TR, FMRMER: ARISIESFREIIEERER / FEEUEER
AF0.9 BFANMBEHFH
@param target_box:ZFiftiE BRI IIE
@param lock_bboxes:FrEHIF G UAE
@return:
for i, (x1, y1, x2, y2, cls, conf) in enumerate(lock_bboxes):
if cls |=8:
continue
hand_box = [x1, y1, x2, y2]
iou = cal_inter_small(hand_box, target_box)
if iou > 0.9:
return 1
return 0

def loop(self):

# WAL B SRR

ret = self.init_state()

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

# YRR RE

self.ctrl.execute(SetServo(servo=[91, 60]))

# SUEEnpEdE, HPEHZ=HNEF

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

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

locked = False

locked_count = 0

unlocked_count =0

lost_count =0
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jou_threshold = 0.3 # PCERATHYRIE

X_posterior = None
x_speed = 70
z_speed = 40
last_action = SetServo(servo=[91, 60])
while True:
action = Stop()
if self.stop_sign.value:

break

if self.pause_sign.value:

continue

# IREVENR

img_bgr = frame.copy()

# EREEETNERLLIEE
self.in_queue1.put(img_bgr)
self.in_queue2.put(img_bgr)

# IREVERIAEH
tracking_bbox = self.out_queuel.get()
lock_bbox = self.out_queue2.get()

if not locked:

# IRENEEE BARAIR AR
start_bbox = self.get_start_bbox(tracking_bbox, lock_bbox)
# BRI BKEIMEBR
if start_bbox is None:
locked_count = 0
continue
else:
locked_count += 1
log.info(
f'Gesture recognition successful, locked count incremented by one. locked count:

{locked_count}")

if locked_count > 4:
locked = True
locked_count = 0
action = SetServo(servo=[91, 60])
log.info(f'locked')

# AR AP O R ARNES, YIRS
initial_box_state = xyxy_to_xywh(start_bbox)
initial_state = np.array(
[[initial_box_state[0], initial_box_state[1], initial_box_state[2], initial_box_state[3],
0, 01).T # [HDx, by, ZEw, = h,dx,dy]

if locked:

log.info(f' ")
# IR RRETERES
if x_posterior is None:
X_posterior = np.array(initial_state)
p_posterior = np.array(np.eye(6))
z = np.array(initial_state)
max_iou = iou_threshold
max_iou_matched = False

# (FRSKIOURSHINE
for i, (x1, y1, x2, y2, cls, conf) in enumerate(tracking_bbox):
xyxy = [x1, y1, x2, y2]
iou = cal_iou(xyxy, xywh_to_xyxy(x_posterior[0:4]))
if iou > max_iou:
target_box = xyxy
max_iou = iou
max_iou_matched = True
if max_iou_matched:
log.info(f' ")
# WNERHE T HAIOU BOX, WA FHZIE R NLTIE
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xywh = xyxy_to_xywh(target_box)

x1, y1, x2, y2 = target_box

X, ¥, w, h = xywh
log.info(f'x1:{x1},y1:{y1}x2:{x2},y2:{y2})
log.info(f'x:{x},y{y}w:{w},h:{h})

log.info(f' ")

# izl
while True:
if h >=700 and 450 < x < 750:
action = Stop(servo=[91, 60])
break
if x <= 450:
action = MoveForward (x=x_speed, z=-z_speed, servo=[91, 60])
elif x >= 750:
action = MoveForward (x=x_speed, z=z_speed, servo=[91, 60])
else:
action = MoveForward (x=x_speed, z=0, servo=[91, 60])
break

# iT&dx,dy
dx = xywh[0] - x_posterior[0]
dy = xywh([1] - x_posterior[1]

z[0:4] = np.array([xywh]).T
z[4::] = np.array([dx, dy])
lost_count =0

else:
lost_count +=1

if max_iou_matched:
# BTSRRI
x_prior = np.dot(STATE_TRANSITION_MATRIX, x_posterior)

# T BRI S Z5E04EP
p_prior = np.dot(np.dot(STATE_TRANSITION_MATRIX, p_posterior),
STATE_TRANSITION_MATRIX.T) + PROCESS_NOISE_COVARIANCE_MATRIX

#iITER/REES

k1 = np.dot(p_prior, STATE_OBSERVATION_MATRIX.T)

k2 = np.dot(np.dot(STATE_OBSERVATION_MATRIX, p_prior),
STATE_OBSERVATION_MATRIX.T) + OBSERVATION_NOISE_COVARIANCE_MATRIX

kalman_gain = np.dot(k1, np.linalg.inv(k2))

# [FIfhit

x_posterior_1 = z - np.dot(STATE_OBSERVATION_MATRIX, x_prior)

x_posterior = x_prior + np.dot(kalman_gain, x_posterior_1)

# BRSNS Z5E %P
P_posterior_1 = np.eye(6) - np.dot(kalman_gain, STATE_OBSERVATION_MATRIX)
p_posterior = np.dot(P_posterior_1, p_prior)
else:
# SNSRIOUIMCELRT, UEATSEANNNE, FBABRER RS E SR hTT
# IWRTBEEER, NMERRREER
x_posterior = np.dot(STATE_TRANSITION_MATRIX, x_posterior)
action = Stop()

if lost_count > 20:

action = Stop()
locked = False
x_posterior = None
log.info(f'target lost')

if locked:

log.info(f'target_box: {target_box},lock_bbox: {lock_bbox}')

if self.get_count(target_box, lock_bbox):
unlocked_count += 1
log.info(f'Gesture recognition successful, unlocked count incremented by one. '
f'unlocked_count:{unlocked_count}')
else:
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unlocked_count =0

if unlocked_count > 5:
log.info(f'unlock’)
locked = False
action = Stop()
x_posterior = None

# PATEE, WMRMEF E—RafEiEE, AT
if action.speed_setting == last_action.speed_setting:
pass
else:
log.info("*' * 20)
log.info(
f'action: {action}, class_x:{action.x_speed}, class_z:{action.z_speed}, '
f'speed:{action.speed_setting}, servo:{action.servo_angle}')
log.info(
f'last_action: {last_action}, class_x:{last_action.x_speed}, class_z:{last_action.z_speed}, '
f'speed:{last_action.speed_setting}, servo:{last_action.servo_angle}")
log.info("*' * 20)
self.ctrl.execute(action)
last_action = action
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