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ED-CMONANO 2—5XETF Raspberry Pi CMO FIEHRITEA, FKIAA 512MB RAM, 1RIBARIIRF
HEMABPHERINESEAENIERNeMMC RITHEN RS,

ED-CMONANO #2{ft HDMI, USB. MIPI DSI. MIPI CSI § Raspberry Pi 40-Pin [, Si5i%E Wi-
Fi (HOMBREL) RIEARL, SERRTC 1 Watch Dog, FERTF TASHIFIYIEL /ST,
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BLABBERLREEEEERLERE

A:l

=)
EDA TECHNOLOGY 0. ,

ED-CMOMAND Rev0O1

£ MONAND:

SN PAZSA30000T

#Xi ED-



af://n18
af://n20

ﬁll\\

e 1GHzPU#64Arm Cortex-A53 4 IEEE

e 512MB SDRAM, 8GB/16GBfJeMMCH]isk

e 1xHDMI, 2xUSB2.0, 1x100M&M[

e 1 x4-lane MIPIDSI, 1 x 4-lane MIPI CSI

e X7#FRaspberry Pi 40-Pin

o TIFHEC2.4GHz Wi-FifEE

e USB Type-CIEZOAYSVERIREIA

o EERERTCHIWatch Dog, AJ&%ECR2032E8tEARTCENERIR

#¥: ED-CMONANO . ED-CMONANOFFPZFift .

TRSH
EtR
1/0
RTCEE . N, .
. 1 x RTCEBStHJEREE, SZinmid Itz ZL3ERTCE (CR2032)
thJECRE
W 1 xRRBFER, FEEGITREIAIRRIEIAIMRALD (FRASHXIAEISEIARTCEE R
x EE) : RFRIEINRUN (RIBFXIREIELSEMHRE) | EREIETEIL EOME)
Eﬂﬁ; 1 x DCEIN, USB Type-CiEfzas, STRISVAIA
HDMI N - v o
- 1 x HDMI, Type-AfZ[O, FRAHDMI 1.3atnfE, DHFERSZHF1080p 30Hz
UsB

2.0%2 2xUSB 2.0, XEType-AlM, B—IR&EEIF480MbpstEiiERE
M

100M
AR 1 x LAKK$EEC(10M/100MBI&ERL), Rl45umTF, FFEALIKK
O

QAD‘;“’ 1x Micro SDF18, FLEMicro SO+, ATFEHERS iE: Micro SOFERERF
" CMOLite

]

eI

PWR 1 x BERETN, 6, ATFEERS FBMMEBRTS

ACT 1 x RERSIERT, 56, BFEERENIERS

RESET 1x Sz, REER, KRNMRETENEMRE
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PoE HAT 1 x POE HAT#:, 2x2-Pin 2.54mmiBIEEHEET, S BiEZRaspberry Pi PoE
#=0 HATHEER
IPEX-1%%

- T x IPEX-1300, FHERINERS

Raspberry 1 x Raspberry Pi 40-Pin$%[, 2x20-Pin 2.54mmi(E)iEHEET, SIHIENBE
Pi 40-Pin GPIO2~GPI027, 2x3V3, 2x5V, 1xID_SDF11 x ID_SC, z¥Fi&EHERaspberry
#=O PitERCiF

4-lane CSI

o 1 x 4-lane CSHEO, 22-Pin FPCIEIEES, Y RBiEiZRaspberry Pi Camera
3z

4-lane DSI 1 x 4-lane DSHEM, 22-Pin FPCIERERE, Y Ei&EZRaspberry Pi Touch
=0 Display

USB 2.0% 1 x USB 2.0#2[0, 1x5-Pin 2.54mm|aJiEHESt, SIHIEN
O VBUS/USB_DM/USB_DP/GND/NC, i EUSB 2.0

1 x 10-PiniZ[, 2x5-Pin 2.54mmiaiEHEst, SIBIEN S
4xGND/RUN_PG/WL_ON/BT_ON/TV_OUT/RUN_PG_BUF/GLOBAL_EN, FREBIHRE
10-Pinis 2#2GND (Pin 1) FORUN_PG (Pin2) 3|fil: {#ED-CMONANOXK5EHE
m GND (Pin 3) FOWL_ON (Pin4) S|il: XAWI-FiIThEEREHEGND (Pin 5) 0
BT_ON (Pin6) B|fl: XFAEFINEERIZERUN_PG_BUF (Pin9) #0
GLOBAL_EN (Pin 10) S|z atEmnizsE, nl AFIEARIRIIED-CMONANONEHEE

i REEE

RTC WERTCIRE, BRMRTCIREE, 37fF%icCR2032E/{FIRTCEITEIR

Watch Dog WEWatch DogIhge, 1&E 7 RANnIEMY

HBSS#
BINBE 5V DC j¥: SRSV 3AREHEES
=AU 10W

Tk

Wi-Fi/IEF  2$52.4GHz Wi-FifQiESF, #FPCKE2.4GHz Wi-Fi: FRZSIEEE 802.11 b/g/ni&%F
(brid i) 5.0: FRESMER2402MHz ~ 2480MHz

#M: ED-CMONANO .

RFHEE


https://edatec.cn/docs/zh/cm0nano/ds/
af://n137

DC IN Connector
Type-C USB USBOTG
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|
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USB 2.0 Pin Header USB 2.0 MuUx
2.54mm 1x5 Pin USB HUB
100M Ethernet USBto |usezo0
RJ45 Ethernet 512MB RAM
8GB/16GB eMMC

PWR/ACT

4-lane CSI

»

usB 2.0

us820 ¢ n PRI
< >

TypeA

usB <

FPC Connector

4-lane DSI

> 22-pin FPC Connector

i

Raspberry PiCM0 <

Optional WI-FI/BT
(External Antenna) <

HOMI, 12C

» IPEX-1C

HDMI Connector

Raspberry Pi 40 Pin

2.54mm 2x20 Pin

3

Header >

DI

ype-

i

| Micro SD Card Slot

PoE HAT Header - _

2.54mm 2x2 Pin - > <
10-Pin Header . RUN_PGNL_ONBT_ON/GLOBAL_EN/TV_ OUT N
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» RTC & Watch Dog

tZILHR

RO ARIER CMO

eMMC

RP3A0 SIP

FERFMEE

B 1EsE SoC

Global_EN

CcR2032

i

RTC Battery Base

WiFi / Bluetooth

IPEX connector

Broadcom BCM2837 PU#% Cortex-A53 (Armv8) 64 {74bI8ES8, F50 1 GHz,

HEERigitT

RS 39 mm x 33 mm x 2.8 mm,

WMITZHF

AI£EiE (1080p) 30 fps JwEag:
o f#5: H.264 8 MPEG-4 (1080p30)
o %miG: H.264 (1080p30)

EHAZ L

2#5 OpenGL ES 1.1 5 2.0 #9 2D/3D Ef.

M= (RAM)

512 MB LPDDR2,

aiEAE

&k eMMC T3]3 8 GB =Y 16 GB.

CMoLite Fip SDIO 0O

ToiRE eMMC BY, RIAMETFMERRY BIME (IX CMOLite)
Ak TTEEE

A% Wi-Fi 5155, FHoMERLEEE,

°

Power
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e GPIO
28 M5,

o BT
4 @8 CSI gLz,

o BRZF

o HDMI

o 4 @& DSI (Display Serial Interface)
o DPI (Display Parallel Interface)

o SRMsNEH

o EE@MA
BA 5V {HEE,

1L : DateSheet - Raspberry Pi CMO .

HEIE

BIERGHEETR. B, BRRHNRENES,
BRI

o TEF L% Rpiboot B4, ALAINEIREIREN;
o TFERFHZeEE SD Card Formatter , FALMETL eMMC BiEEE;
o TEFEZUE Raspberry Pilmager , FLUESRAEESIHE;

RIE T

3R Raspberry Pi 0S(Lite) 64-bit-trixie (Debian 13) {FARGEE;

|Raspberry Pi OS (64-bit) | Raspberry Pi 0S

Compatible with A port of Debian Trixie with the Raspberry Pi Desktop
0000000 e 24w 2025 Download
T Download torrent
System 64-bit
m View archive
el el gz View release notes
Debian version 13 [trixie)
Size 1275MB

» SHAZ256 file integrity hash

Raspberry Pi OS Full

A port of Debian Trixie with desktop environment and recommended applications

Release date 24 Now 2025 Download
Download torrent
System 64-bit
View archive
Kemel version (s View release notes
Debian version 13 (trixie)
Size 1930MB

» SHA256 file integrity hash

Raspberry Pi OS Lite

A port of Debian Trixie with no desktop environment

Release date 24 Nov 2025 Download
z Download torrent
System B4-bit
View archive
AEmel erson ik View release notes
Debian version 13 (trixie)
Size 434 MB

» SHA256 file integrity hash

&bt : Raspberry Pi OS downloads - Raspberry Pi .
iy 3]
ARR

CMO NANO H/ RS, BNARLZHEIRER R, EEFERAZAIRE MERTERIERR.
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XELEH eMMC SREIRRAVEINE(F,
o MREFRIIFTR, SHFIERIETRIAIRREINATIE.

o LD ($RIESFFRIKZIFEILRTCEMIREE) « JRRIET
°o RUN (RBBFFXRHKFIEESMIZE) @ ERETRI BOUAME)

o JERE Type-C #ZOFNEEMX;
o FIFFELREM rpiboot TH, B TR/,

& rpiboot-CM4-CM5 - Mass Storage Gadget

o FRFHMYSTHA, 1B1T sb card Formatter ¥4, IERBIRER, BEATH Format BHITIEL

HERE,
i I
File Help

Select card SD Card Formatter x
Hi\

Refresh
0 Formatting was successfully completed.

Card information

L sbHC = Volume information:
Capaity 7.28GB File system: FAT32
e Capacity: 7.27 GB (7,809,794,048 bytes)
‘ormatting options
® Guick format Free spa.(e: 7.27 .GB (7,809,761,280 bytes)
Cluster size: 32 kilobytes
() Overwrite format Volume label:

[[] CHs format size adjustment

Volume label

| |

SD Log, SDHC Logo, SDXC Logo and SDUC Logo are trademarks of SD-3€, LLC.

e ¥TFF Raspberry Pi Imager B4, INERFIREIUSE, EFE eMMC NAFEIREER, RS
NE&;




8, WETREEFFTIE v1.9.6 w @ v,

' Raspberry Pi

e

EESA.... 10%

o FENIIRIETERL (FEATLY 20 %) , i3 Raspberry Pi Imager;

3, MEEEDREETR v1.9.6 s %

PN A

2025-11-24-raspios-trixie-armé64-lite.img.xz O /%175 A% RPi-MSD-
0001

» BT LML RE FIUF SD R T

. BRTREERETE
Rzt
RELH Lite HOTROTAHRAIMARIE,

[ EPES

o W& LAN 0. 1% HDMI B7~88. USBEWRIHEER. 5V 3A EBIRIEELSS;
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Debian GNU/Linux 12 raspberrypl ttyl
Hy IP address is 127.0.1.1 LfERf:127.0.1.1
raspberrypi login: 1
Passuord : s -
L
inux raspberrypi 6.12.25+rpt-rpi-u8 #1 SHP PREENPT Debian 1:6.12.25-1+rpt1 (2025-04-30) aarchbd

The programs included with the Debian GNU-Linux ware
tem ]
the exact distribution terns for each plerese i

individual files in susrssharesdoc/=/copyright .

Debian GHll/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
pernitted by applicable law. e
Last login: Tue May 13 01:30:58 BST 2025 on ttyl

Hi-Fi is currently blocked by rfkill.
raspi—config to set the country before use.

1 jleraspberrypi:~ S

SSH &%

o N HiEU FEERFHITH WaERRE BO,;
o HATE 1 JEIRK, fHFBE SSH ;
o EIEENFTFF MobaXterm {4, 4% SSH BR, BWIAFFAIRXIRAY IP #bit, BWAMKFEEEE

B 192.168.1.118 - o 53
Terminal Sessions View Xserver Tools Settings Macros Help

= 3
E o % & @ B Y @ & & @ X ©
Session  Servers  Tools  Sessions  View Split  MultExec Tunreling Packages Settings Help ¥ server Exit

[

Quick connect...

BiTOR i, m

[momenw -

~  Name Sige (KB)  Last modified

.
.cache 2025-10-25...
.config 2025-10-25... v
- .dbus 2025-10-25... -f ing v through SSH)
@ Jocal 2025-10-25...

pki 2025-10-25...
.presage 2025-10-25...
TR 2025-10-25... ian 1:6. 1+rptl (2025-9 aarche4
Bookshelf 202505-13..
Desktop 2025-10-25... The programs includ bia /Lin Ric Eree
Atk 2025-10-25.. t r cl ribed in
1HiR 2025-10-25...
gﬁ ii:g-;: Y, to the extent
oot 2025-10-25..
T 2025-10-25...
i 2025-10-25...
.bash_logout 1 2025-05-13...
bashrc 3 202505-13...
profile 1 2025-05-13...
sudo_as_admin_successful 0 2025-10-25...

&% Remote monitoring

8 Follow terminal folder (© raspoerrypi | i 6% B8 0.2568/0.41G8 | ¥ 00tvbs | & 03ivefs | [ 132sec | ERGS) | @ /:97% | footffrmmare: [~}

[SEe

AXNETHEIR CMO NANO BRI EHEMEXER, 8REARSM. S8R, REEF, HEx
TRERREGIRFA SSH ITEERFME, NEERIRNAFMIFHEE, BARX AR
RN R T SE,

Kf5EE: https://blog.csdn.net/qq_36654593/article/details/155359498

[Tik#Eik CMO NANO HiRiTE{H] it

=2 Home Assistant S8EBES

AN EBTHER CMO NANO BEtRi+EHIEIT Docker Z5E8sLI) Home Assistant BYAIEZRE, BF
MIZENMER, Docker %%, Home Assistant $2{53EN. BeaSaifISS B EERIE.

U= byt

ZIMB&@id Docker 4L Home Assistant Z18ExR B S EMER CM0 NANO SEiRiTENAYAHE
gB%o
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o Docker &%t MLEINER, TEEMA, HFIESTIRAENE;
e Home Assistant ZB&: hRAEEN, BB GIR. RERE. BeEEn). SHRES.

J

Home
Assistant

RzFd

ERER B RIRIEH SEIERE;
T B EERESITEES;
B4 10T TAAERR ;

TSN, hSREiEE A SEFE;
AR EIEFIEe T /ataml;

TR

o EXF SSHImfEERAT,, &R 5V 3A BRI,
EXRAREESTR, ZEIN HDMI HUELIEET e, USB BN ER.
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RIEFR CMO NANO EZ%E RaspberryPi EAIRERE;

R CMONANO |EDATEC .

Docker

XEMEREIK CMO SEHE Docker BRBRIERME, SEMBIERWN, MATRENSHIT. MRAE
W,

docker

JJ[1jES
{5 Dev-Sidecar 3{4SCHIILEINIE,

o PUTUITHUT, SRENE R LR
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wget "https://bgithub.xyz/docmirror/dev-

sidecar/releases/download/v2.0.0.2/DevSidecar-2.0.0.2-Tinux-arm64.deb"
sudo dpkg -i DevSidecar-2.0.0.2-Tinux-armé64.deb

o ERESIRTRANMY, AIETHNERABRITIERR

sudo apt update
sudo apt -f install
sudo dpkg -1 dev-sidecar

De lred_annown/I qtall/Remove/Purqe/Hold
| ﬁtatuq—Not/Inct/Ian flleﬁ/unpacked/halF -conf/Half- 1n§t/tr1q aWait/Trig-pend

spberrypi:~ $ ping docker.com
PING docker.com (: 4) 56(84) bytes of data.
64 bytes from 2 Lcmp seg=1 tt1=42 time=218
64 bytes from Lcmp seq=2 tt1=42 time=219
64 bytes from icmp_seg=3 ttl=42 time=222

BBERE

o EREAMALRER, BRfUTES

; E=Y

curl -fsSL https://get.docker.com -o get-docker.sh

sudo sh get-docker.sh

Version:
GitCommit:
runc:
Version:
GiltCommit: . -0-gd842d771
docker-init:

Version: 0.19.0

GltCommt: ded0add

bB7379a4be9786bda52438f0dd16al

To run Docker as a non-privileged user, consider setting up the
Docker daemon in rootless mode for your user:

dockerd-rootless-setuptool.sh install

WARNING: Access to the remote API on a privileged Docker daemon 1is equivalent
to root access on the host. Refer to the 'Docker daemon attack surface'
documentation for details: https://docs.docker.com/go/attack-surface

o TESERLGS, Eif) Docker hiiAS

docker -v

errypi:~ $ docker -v

r version 29.0.4, build 3247aba


https://www.docker.com/
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D3 Install Docker Engine on Debian|dockerdocs .

o HiRiE, WUEBRERKMGR

1  # %I pocker EJi GPG key:

2  sudo apt-get update

3  sudo apt-get install ca-certificates curl

4 sudo install -m 0755 -d /etc/apt/keyrings

5 sudo curl -fsSL http://mirrors.aliyun.com/docker-ce/Tinux/debian/gpg -o

/etc/apt/keyrings/docker.asc

6  sudo chmod a+r /etc/apt/keyrings/docker.asc

7

8 # WINEFEE] Apt EH:

9 echo \
10 "deb [arch=$(dpkg --print-architecture) signed-

by=/etc/apt/keyrings/docker.asc] http://mirrors.aliyun.com/docker-
ce/Tinux/debian \
11 $(. /etc/os-release & & echo "$VERSION_CODENAME") stable" | \
12 sudo tee /etc/apt/sources.list.d/docker_aliyun.list > /dev/null
13  sudo apt-get update

PN IMESEZSEDocker .
Home Assistant

XENBEHER CMO LI Docker P& Home Assistant (IEERIE, GIFEREGIR. BEEFNAL
B, BB, MHEES.

\J

‘h Home Assistant Gefting started ~ Documentation ~  Ourhardware ~  Integrations  Blog  Needhelp? Q

ome Assistant
wa e n § 10sc & 70.4% =3 3
a8 &7 $228°C 6 57%
Floor lamp . spotlights

08 Y

- FR

Blinds [.; Nest mini
BT - 100% " [FeER

B @5

Open source home automation that puts local control and
privacy first. Powered by a worldwide community of tinkerers
and DIY enthusiasts.

Shutter
T enm 00 s Spotights

‘Worktop

4
éﬁfﬁ

GET STARTED -

o= Fridge Nest iR
W Exm 7=

View live demos  Browse 3300+ integrations
& W

o BV

o LIRHTAUITE, IRGIR, IHEAERS

1 sudo tee /etc/docker/daemon.json <<-'EOF'

2 {


https://docs.docker.com/engine/install/debian/
https://pidoc.cn/docs/pidoc/install_docker/
af://n331
af://n335

"registry-mirrors": [
"https://docker.m.daocloud.io",
"https://docker.imgdb.de",
"https://docker-0.unsee.tech",
"https://docker.hlmirror.com",
"https://docker.1ms.run",
"https://func.ink",
"https://Tispy.org",
"https://docker.xiaogenban1993.com"

EOF

I DockerHENE( AL ENEZ =

AIEY HA REZAIRERERRTFHETE, BR7TE (KT 2.4G6)

3 -h
Size Used Avall Us Mounted on
T2M 0 T72M s [dev
84M B&.5M 75M  11% /run
6.7G 06 2.4G 3% /
209M 0 209M s /dev/shm
5.0M 8.0K 5.60M 5 /run/lock

1.0M 0 s /run/credentials/systemd-journald.service
209M 0 /tmp
/dev/mmcblkOp1l 5106M  74M 5% /boot/firmware
tmpfs 1.6M ; .€ s /run/credentials/getty@ttyl.service
tmpfs 1.6M 2 N s /run/credentials/serial-getty@ttySo.service
tmpfs 42M 20K y. /run/user/1000

e B3 Docker, H1T

sudo systemct] daemon-reload
sudo systemct] restart docker

{RISIREN

ZEZI Home Assistant OS SFRIEIR 5 FINEIK 4 EXETREDK, XB(FEMA Docker ZREE
1¥H9 raspberrypi4-homeassistant F2EAK.

@ Home Assistant 20112 Getting started ~ Documentation v Our hardware v Integrations  Blog  Need help? Q
Home » Installation

# GETTING STARTED =: ON THIS PAGE

Installation

Raspberry Pi

Home Assistant Green &

Home Assistant Yellow & e the image to yoL

SD card
Raspb Pi
aspberry Fi Suggested hardware « Start up your Raspber
ODROID Pi
Generic xB6-64 We will need a few things to get started with installing Home Assistant. *:Accass Homs Assista

+ Downloading the Hom
Linux g

| - Raspberry Pi5% or Raspberry Pi4 |with pow Iy @ (make sure t A
mac0S » Raspberry Pi § Raspberry Pi with power supply ¥ (make sure to

. choose a model with at least 2 GB of RAM).

Windows

Other systems + Micro SD Card @ .

Troubleshooting o Ideally get one that is Application Class 2@ . Check for the label A2 on the

card. Application Class 2 cards perform better especially on small read and

Onbearding write operations and are better suited to host applications.
Concepts and terminology o Make sure to use a card that provides at least 32 GB.
Editing the dashboard « SD Card reader. This is already part of most laptops, but you can purchase a

standalone USB adapter @ if you don't have one. The brand doesn't matter,

Adding Integrations just pick the cheapest.
Automating devices » Ethernet cable ¥ . Required for installation. After installation, Home Assistant
can work with Wi-Fi, but an Ethernet connection is more reliable and highly

recommended

Presence detection

mim b Ammama it


https://zhuanlan.zhihu.com/p/32004414428
af://n348

EDL: Home Assistant installation |_Raspberry Pi .

o FIENHA, ZimifT

sudo docker pull homeassistant/raspberrypi4-homeassistant:stable

] $ sudo docker pull homeassiste berrypi4-homeassistant:stable
stable: Pulling from homeassistant/raspberrypi4-homeassistant
914425cfufb9: Pull complete

: Pull complete
: Pull complete
280: Pull complete
: Pull complete
: Pull complete
: Pull complete
: Pull complete
Pull complete
a: Pull complete
4: Pull complete
: Pull complete
: Pull complete
: Pull complete
4: Pull complete
8: Pull complete
: Pull complete
: Pull complete
721d7494: Pull complete
4769f98: Pull complete
945c556a4570: Pull complete
e0b64138d924: Pull complete
3bodf807fe9e: Pull complete
80f97b847: Pull complete
88aBea: Pull complete
a: Pull complete
: Pull complete
B: Pull complete
05f44cd2dccb: Pull complete
blccb506ffel: Pull complete
Digest: sha256:fd99d481a4bf225438c586T305e12a3af7a7c0802f4b2ffd16130e26T609F940
Status: Downloaded newer image for homeassistant/raspberrypi4-homeassistant:stable
docker. io/homeassistant/raspberrypi4-homeassistant:stable

. AEREEMRE.,
=rIENE S
HA SSHISEAUR, SIRTATIRS, Eoes

sudo docker run -d --name hass \
--restart unless-stopped \
--memory 350m --memory-swap 512m \
-v /srv/homeassistant:/config \
-v /etc/localtime:/etc/Tocaltime:ro \
--network host \
homeassistant/raspberrypi4-homeassistant:stable

BaE#ENB, FFELoH, BT
sudo docker logs -f hass

SHEE

o NLSESMIANMILLE http: //<+xmor<1p> 8123, 41 192.168.1.102:8123
o HAHAFREAE (BXTHSHTEM)  MABFE. ZBBREER,;


https://www.home-assistant.io/installation/raspberrypi/
af://n360
af://n365

Home Assistant

HETERIETR, REMETRR , A AENREIHET
B2

I CIREF AT,

FAZE

o EEMXRMENSE, B AR, X, 155, HKX. Bk, 8. 85HF;

Home Assistant

Ijl , &7 | Wil E) Home Assistant, SEEHEHFSENTRE?

Home Assistant = i3

LPS

IEEFENEVS , MERSREFSHEHEESERS. =
SRS RIERIRERELS.

ETSE" BangllEd  AFRERSNERE R Sl
—RiER , B SR HESREER. Ll

3 =
+ *
T

M&% R
&%

WRERTE

A

Gl
= |eaflet | @ OpenStreetMap, ® CARTO

L2h74

AR
(GMT+08:00) China 1

“H

BE. 7
v

=4

SR B

=i
AR (CNY)

o ECETTAEHA HA Y% FR&ER;



B X + v

< C 0O A %2 192.168.31.110:8123/lovelace/0 Qv «w B »0 2
=< Home Assistant LPS Q GI
[ H e
=i 2 T A
4 2
B e 5 13.4°C

Forecast LPS 134°Cc/27°C
= B&E
m &=
1> I
J Fas=T=
¢ EE
A &

o LR HAL] 260 MB;

171@ "Iy sudo docker logs -
] s6rc-oneshot-runner:
sbrc-oneshot-runner

legacy-cont
legacy-cont-init
legacy-services:
0: assistant ( readiness notification)
service legacy-services successfully started

(@ raspherrypi | & 4% - ¥ 0.26GBE/041GE ¥ 0.01Mb/s | + 0.00mb/s | [ 163min | B Hi(d) |¢&= = | @

ZE | 5ERE Home Assistant TERIZESR CMO0 NANO BRI EHAIAIEERE,

B8

AXNEBTHER CM0 NANO BEtRi+EHIEIT Docker ZNE8sLI Home Assistant BYAIIEZRE, BF
WILENME, Docker %, Home Assistant B&HEN. BeSEIISHEESRIE, INEIRCMOZFE
KRR DA B U A SRR A AR IR TR T 5%,

RIp5EE: https:/blog.csdn.net/qg._36654593/article/details/155321201

[Tik#Eiik CMO NANO HiRiTH{H] it
aBE EMQX

RINMETHEIK CMO NANO EtiritEH @I Docker 88K EMQX RIZASHEERE, €45 Docker &
. EMOXIRGAIN., BEE6. BEFmEE. MQTT WdFRiE.

B NE

ZIE &Y Docker ZX4LHL EMQX SFETERIE K CMO NANO BRI EHAVABERE.
o Docker &% MEINR. LRMAHIT. TERERIMRAENE,


af://n385
https://blog.csdn.net/qq_36654593/article/details/155321201
af://n389
af://n391

o EMQX#E: BRBEHR. RERN. T, IZARUNRSHEES,
o BEWX: MQTTHEHEA., THEE CRINERE.

=) EMQX

docker
i

EMOX fEABH&Z MQTT ENE, ATASZRFERE w#-0%-<n SRMESLHE, MRS
BIEERNRT

HReRBRIREH SEUERE;

T Bt R RESIEEH
184 10T TA4IE.R ;

TSRS, [hSREuEE & SFhE;

ECEMNSIESRITE, CIMIREEK. £rinfz. i, BN ERHIESEF LR
EYRIRREE,

R

o FEXF SSHImiEERAT,, FHiEE 5V 3A BRI,
o EXAAMERST, =N HDMI BuRLkEEEREs. USB R B,


af://n401
af://n415

N FAZS4300007
7i: ED CMINANG-

& 10008
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EDA TECHNOLOGY CO. ,LTO
ED-CMONANO Rev001

e

Docker

ENAREIK CMO NANO 3L Docker BRBRIEERE, BEEMRIGR. LRMAIRESHIT.
RSN,

I

{s5F3 Dev-Sidecar ER{4SCENRIZE N,

o HUTAITHIT, SREGEBHLERM

1 wget "https://bgithub.xyz/docmirror/dev-
sidecar/releases/download/v2.0.0.2/DevSidecar-2.0.0.2-1inux-armo64.deb"
2 sudo dpkg -i DevSidecar-2.0.0.2-Tinux-armé64.deb

EIREEIRTRAS M, W@

*ETRIBRITFIERRIR
1 sudo apt update
2  sudo apt -f dinstall
3

sudo dpkg -1 dev-sidecar

47 ping docker.com MK RIZEIERE;


af://n422
af://n425
https://www.docker.com/

BPERE

o EREAMALE, BRPUTES

[EY

curl -fssL https://get.docker.com -o get-docker.sh
2  sudo sh get-docker.sh

LAETTRLE, Eif Docker fRAS

1  docker -v

R [ TPER CMO NANO EEtfRit+Es HBB= Home Assistant Z5855REFL .

o HiRiG, UERERKMGR

1 # %) pocker B GPG key:

2  sudo apt-get update

3  sudo apt-get install ca-certificates curl

4  sudo install -m 0755 -d /etc/apt/keyrings

5 sudo curl -fsSL http://mirrors.aliyun.com/docker-ce/1linux/debian/gpg -o
/etc/apt/keyrings/docker.asc

6 sudo chmod a+r /etc/apt/keyrings/docker.asc
7

8 # WIMEFERE] Apt JH:

9 echo \

10 "deb [arch=$(dpkg --print-architecture) signed-
by=/etc/apt/keyrings/docker.asc] http://mirrors.aliyun.com/docker-
ce/linux/debian \

11 $(. /etc/os-release && echo "$VERSION_CODENAME") stable" | \

12 sudo tee /etc/apt/sources.list.d/docker_aliyun.list > /dev/null

13  sudo apt-get update

H: MEIREEEDocker .
EMQX

EMQX B2BISCHFFRD M Z/RE MQTT EXRIEATFS, SHFRNTARHR. EVRIER,
ALYEEREETRE. S BHERDEIREE,

i " 2]

EMQOX MQTT Platform

HER: EMQX: MQTT 5 Al —&LES .

fERIETSAY Docker ZEAYEAL F, XBH—SNMATERE EMQX FRNEERE, SEREGRER.
REAE. FE6). MEUEES.



af://n438
https://blog.csdn.net/qq_36654593/article/details/155321201
https://pidoc.cn/docs/pidoc/install_docker/
af://n453
https://www.emqx.com/zh

BRERE

ERIIEAREGRIE £, RiRITIITES, AIEEHTR emox R

sudo docker pull emgx/emgx:latest

sudo docker pull emgx/emgx:latest
ng from emgx/emqgx
Pull complete
Pull complete
Pull complete
Pull complete

Pull complete
Pull complete
6:8426e9b5alfd7717fadaaf5bboec53e68b5318ecabid494ed4ef720aa7bbfbe7a
aded newer image for emgx/

mgx: Latest

SCIERE EMQX BB 400MB T7E25/A),
- [=1-]

BEIEER

LEIRITATIES, S50 EMOX 2588

docker run -d --name emgx -p 1883:1883 -p 8083:8083 -p 8084:8084 -p 8883:8883
-p 18083:18083 emqgx/emqgx:latest

4 sudo docker run -d --name emgx -p 1883:1883 -p 8083:8083 -p 8024:8084 -p 8883:8883 -p 18083:18083

7beb 3bja; €86391e96d943e1d1daad41eb0539fcb24aed3fedfd7
|_.1 H 3

o WISEESEIAMLL http://<W#IRIP>:18083 , 4N http://192.168.1.115:18083 ;
o BN EMQX RiH, #MAWS admin 2R3 public ;
. ERERARRER SN

D | Ex |+ - 0O X
& C A FERS 1921681.115:18083/#/dashboard/overview o ¢y Q aEER Qe @ (==
=] = > B st
HER | BF License RiAA EZWE X RETTHE n {ie] admin
o) A bt
)
= HBRNEE: 0FM ¥ TFERSiEN /]
vE
0 0
=3
HEMUEE: 0F/A
2 + 1T & HTTE v REHL
0 0 3
&
® emgxcl -1 T HaE
TIEEH emqx@172.17.0.2 COE8,
7RG 6 324 F0 8: 6.0.0 (Enterprise)
JAXMFEE 1024
CPU fa#§: 0.17/0.71/0.66
192.166.1.15:1608: i pics

/

JFELAREFL 310MB

o BT

e emgx -p 1883:1883 -p B083:8083 -p 8084:8084 -p 8883:8883 -p 18083:

fbootffirmware: 4= = | |

(@ raspberrypi | 8 4% - B 031GB/041GB | # 0.01Mbjs | & 0.2iMbfs | [ ssmn | EMEGd) | B 7%

o EEEI/EM/ER EMQX, WHITIES

ftmp: 0%


af://n458
af://n463

1 sudo docker stop emqgx # STOP
2 sudo docker start emgx # RUN
3  sudo docker restart emgx # Restart

eERR
Sl

o FOXRFIFF viidahl - &/ uRiliE - fld - password-Based - WEHIEE - (BUAER) - 01z ;

EFimiAE HEH | B License MM =5 % Q an 0" ® & ® amn
@
NSRBETER
HEBRIMEST BIERRE 2EEA st
- AEMIEE ® .
B® rasswordBased ® St [ @) = RAEE B E2-
@ vl

elfEEEl
o JIPEE - WM - BENBRPEIES - (RF.

B EFHERRF

U, 52A EMOX ZEREIE CMO NANO BIRiHSHLAA LS,
Bzt
WENATET EMOX ESEH MQTT DB, B1F MQTT MBR, MRS HRE,

MQTT &%
Bid MQTTX 4\ EMQX IREBAREFHE, FHTIRERETER, SCHERREI.,

o FTFF MQTTX R4, FrEidsk,
o BN EMQX RS3=ER IP ititit, AFRMERSER, EERSE,


af://n483
af://n495
af://n497

o FIMTRERAMAIEZER, W rpi/cm0/demo ;
o FERFERNBMAERJSON BEHARERE, W {"temp": 27.8,
EIENEISH
@ maTTX
File Edit View Window Help \
Connections [0  RPICMOEMQX ¥ @@
L BT sson
umi”: 42.6
I rpi-cm0/talk/rece... }
T mO/talk/rece
{
' 27.8
: 42.6
¥
JSON QoS0
|
{"temp”: 27.8, “humi":
@ RPIC EMQX@192.

piptL

® emgxel-1 54

HEFREIAE

192.168.1.115:

i b 0

SRS HEAE | $§ License WikM =S5 X Q s
T Eiit
HERNERE G5 o BeiEm @ FEREEN
m* : 1
HERWEE: R/
+ T @ HFITH

TRiER

HEBH: emqx@172.17.02

EfTEE: 24 3815 #

42.6}

42.6} , MBMEIE

"humi"

o[z -

Received Published

T". rp!—un()ﬁnltl e QoS: 0

{"temp”: 27.8, "humi®

Retain Meta - < 10/10

K 0 ® @ @ mn
it x|
1
v REHD
3
BETSFIE »

TiSfm: core
KE#{E 8 6.0.0 (Enterprise)
WA 1024

BIERY: CPU f1%: 0.51/0.26/0.32

SR iR
A A ET

ITEE]

RIESL £, B RIEE EEE EMQX IRSZFALMHRE K.


af://n513
af://n515

53

IXEY CPU iR/

T

HaEE JSON

1TIRERR

}

MQTTX

ZimtiT touch mgtt_temp.py 1IESHE python X4, Ff nano mgtt_temp.py FRINENTAAES

#!/usr/bin/env python3
import paho.mgtt.client as mqtt
import time, json, subprocess

broker
port
topic
username
password

client

= "localhost" # 1ip

= 1883 # port

= "rpi/cm0/temp" # topic

= "xxx" # EMQX user name
= "xxx" # password

mgtt.Client(callback_api_version=mqgtt.CallbackAPIVersion.VERSION2)

client.username_pw_set(username, password) # user info
client.connect(broker, port, keepalive=60)

def get_cpu_temp():

raw

subprocess.check_output(["vcgencmd", "measure_temp"]).decode()

return float(raw.split("=")[1].split(""'")[0])

while True:

temp

= get_cpu_temp()


af://n518

payload = json.dumps({"temp": temp, "unit": "TC", "ts":
int(time.time())})

client.publish(topic, payload, qos=0)

print(payload)

time.sleep(2)

o REARE;
IEHITIES python matt_temp.py iE{TFERE;

o KinFTED HRER

P ] 3 S
Vo By 2

T
A e
; “unit"

, unit"

, "unit™:

o FIFF MQTTXERf4, #UE] EMQX BRSSRREEART CMO SHEERER

RPICMO_EMQX ¥ €D D L) g e

[+ Mew subscripzon | JSON Al | Received = Published

I rpi/em0/temp o= ni b ey

JSON QoS 0 Retain Meta - < 10010

=

B8

RINETEIK CMO NANO EtfritEH @I Docker Z585LHl EMQX RIASIHEIERE, €14F Docker &
. EMOXIRGAIE. BFeafEs). BEFRGE. MQTT WXEFRE, AUEIR CMO FEXRET I
YIBX I A R TR M RIRTHR M T &%

KiEE: https://blog.csdn.net/qq_36654593/article/details/155360370

[TikiEik CMO NANO HiRiTHE¢1]
HACS ZRHRFREER

AXNBTHIER CMO NANO BRI EAAAIIEEERI Home Assistant 730 HACS SERLFHARINDER
W&RiIRIEE, BiEHome Assistant ZBZ. HACS &0, Xiaomi Home &G RIEEEN. SEHEESER

=R


af://n533
https://blog.csdn.net/qq_36654593/article/details/155360370
af://n537
af://n539

IMBT4E

ZINBEBIYERETF Docker Z528f4 Home Assistant £S5REREFS, LU HACS MEZsE, HIEIthERt
HEARN Xiaomi Home {4k, SCHIAIBA LR ImIR S5 AOIER RN

e Home Assistant ZBE&: ARAEEN. FEHEGIER. BEKE. BEE6. SHEES.
o HACS L% ®RTE. SN,

e Xiaomi Home f&EH%&%s: EEHREL. IKEER, RERSBENS.

HEIE

BB HIEREFN Docker R4%,
TS

o EXH SSHIZEERAI, T|iEE 5V 3A BBIRMMLZ;
o EXRAARMEEST,

E1EIN HOMI BIEZEE B35, USB BN FIR.
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B Ip* JH

54300007

3 ED-CMENANG-

10008
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BERR
SR ERE MR,

EB{FFH Raspberry Pi OS(Lite) 64-bit-trixie (Debian 13)

FER:  [TIRESRCMO NANO

Docker 3%


af://n539
af://n548
af://n550
af://n557
https://blog.csdn.net/qq_36654593/article/details/155359498
af://n562

o EREAMALE, BRPITES

1 curl -fssL https://get.docker.com -o get-docker.sh
2 sudo sh get-docker.sh

R _[TIMESR CMO NANO EAtRiHEs #hERZE Home Assistant ZHEEREFEE .

Home Assistant

XENMATESWEIR CMO B4ERIRAY Home Assistant BIEREIRTE, BIRRGHE. BIESEEE.,

EIRIRIR

LIRHFATINTRS, RINREGIR, IHERIERE

1 sudo tee /etc/docker/daemon.json <<-'EOF'
2 | {

3 "registry-mirrors": [

4 "https://docker.m.daocloud.io",

5 "https://docker.imgdb.de",

6 "https://docker-0.unsee.tech",

7 "https://docker.hlmirror.com",

8 "https://docker.1ms.run",

9 "https://func.ink",
10 "https://1lispy.org",
11 "https://docker.xiaogenban1993.com"
12 ]
13 | }
14 EOF

B3 Docker 1TSS

1 sudo systemctl daemon-reload
2 sudo systemct] restart docker

R _[TAMMESK CMO NANO EatRites HEB=2 Home Assistant S54EREFS |

PIEVRIR

EBEIREF TR SEEZ Xiaomi Home i HA R, IXEERTREVNEIRAEFHI HA 5
% 2024.11.3;

BiImITIES

1  sudo docker pull homeassistant/home-assistant:2024.11.3
2  sudo docker tag homeassistant/home-assistant:2024.11.3 \
3 homeassistant/home-assistant:2024.11.3

FHRGABFHEETE.

ellf £

EintfTIES


https://blog.csdn.net/qq_36654593/article/details/155321201
af://n568
af://n570
https://blog.csdn.net/qq_36654593/article/details/155321201
af://n576
af://n581

1 sudo docker run -d --name hass \

2 --restart unless-stopped \

3 --memory 250m --memory-swap 350m \

4 -v /srv/homeassistant:/config \

5 -v /etc/localtime:/etc/Tocaltime:ro \

6 --network host \

7 --Tog-opt max-size=10m --Tog-opt max-file=2 \
8 homeassistant/home-assistant:2024.11.3

WIFES
1 sudo docker logs -f hass | grep -ml 'Home Assistant Core'

] = P

o NILSSREIARILE http://<W#JRIP>:8123 , ¥ 192.168.1.102:8123
o HANHAFRE (BEXFTAEHTIEM)  WMABPR. BBEER,;

: M Es-n X -5
€ 9 C 0 A T2 19216831.111:8123/Iovelace/0 o 2 Yr
C
=< Home Assistant s
noome

2 eS|
4 =)
= = 18.2°C
Forecast LPS & 49%
m &=
HACS
(> I
Pad FRETE
o &=
A &

| il
I JIARZEEK CMO NANO atfriteEs #hERZ Home Assistant 2886 EFEE .

HACS

XENRT Home Assistant &% HACS SERRIEERIE, BEKIF M. SRFINIE,

v =@
* 0O 2
a @


https://blog.csdn.net/qq_36654593/article/details/155321201
af://n594

The Home Assistant Community Store (HACS) is a custom integration that
provides a Ul to manage custom elementsin

WhatHACS can do:

¢ Help you discover new custom elements.

« Help you download new custom elements.

* Manage (update/remove) custom elements.
+ Publish your own custom element repository and create shortcuts to
repositories or issue trackers.

p— pe—

BN HA Bagap TR

1 sudo docker exec -it hass bash

Bl HACS BasE =R, F & HACS TRisEhR

cd /config

mkdir -p custom_components

cd custom_components

wget -0- https://get.hacs.vip | bash -

A W N R

AT exit ESIRI;
BEEHA

1 sudo docker restart hass

ANNERRY
BEEE, BRI

o RE - REBESIRS — HRIIEMK — B Hacs FiRiN (EARALE GitHub #ZNEIF]) ;
o EMIRERHI HACS #R&;

Xiaomi Home

—HEM HACS 2K REER:

e HACS > fHEZEFIE N\ Xiaomi Home;
e i Xiaomi Home , HANERMIFIET > DOWNLOAD;


af://n597
af://n610
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=<  Home Assistant Home Assistant Community Store

B oms = sl q X RERSHE - REHE - 2

# HER BESR TEH 2R BEEH ESidl
= B
A BEFR
m &=
Xiaomi Home
@ Xiaomi Home Integration for Home Assistant T2 21045 £E 7
HACS
i

=4

o BB > IRESIRS > IR,
o 82 xiaomi Home > ~—35;

o FEISLHTER > ERIKIKSBR;
&0l MioT g8

o BERMING, SMHATEE LHERES TS
o ERFEMMIPARRE, ZREANFEIREFSA Home Assistant .

=<  Home Assistant s, aQ [/
LI
=i .. e
e S 2 40
¥ #EE
RS- Bt it ESl
= BE Z— -I 8 2 °C
®  EEEL..... BEECSRDE # T o
m B
§  EEm . mEEemE R ES|
HACS
D mk

B8

-

ANNE T HEIR CMO 3L Home Assistant £ 8ERBE XA HEEPELAK Xiaomi Home &R I0AY
IMBERRE, AEE=mETL oT SUFAYREF LRI Rt T &%,

AiEE: https://blog.csdn.net/qg_36654593/article/details/155454522

[ TAVEIR CMO NANO BiRit&EiN] &
A Y
FET=1i S
AXNETHEIR CMO NANO BRI ENIEI AHERE py-xiaozhi NEELH Al SEEMESFITIRAYI
Bigit.
IRB 78
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https://blog.csdn.net/qq_36654593/article/details/155454522
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Xiaozhi

ZInE 8iE

o INFIEE: HENMBIRD. TEMERHESE,;

o EFEfT: A CLIEXEITERF,;

o BFHCE: BIOIERG xiaozhi.me RBEEMF, TMIRZ T,
o ETIERE: THEIRE. EESH. (FELiESRE, SCIUREENHE,;
o WRER: SIEIIETER.

I https://github.com/huangjunsen0406/py-xiaozhi

S

e {EF3 WiFi i} SCELMLR1E(E
e {3 USB %% Audio tERSCHNESHANEIL, BD Al X3iE;
o {53 Type-C #RLESCINREFMHE;
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FRIRERENEIRE AR ERE, FI ps://www.raspberrypi.com/software/
R E

1 git clone https://bgithub.xyz/huangjunsen0406/py-xiaozhi.git
2 cd py-xiaozhi

LRI

1 sudo apt install -y python3-pip
2 sudo pip3 install -r requirements.txt --break-system-packages

AT ERAF@E, XETRESROREE

1 sed -i 's/Anumpy==/#numpy==/' requirements.txt
2 sed -i 's/Acryptography==/#cryptography==/"' requirements.txt
3 sed -i '/APyQt5/d' requirements.txt
4  sed -i '/Apygame/d' requirements.txt
5 sed -i 's/sherpa-onnx==1.12.8/sherpa-onnx>=1.12.19/' requirements.txt
6 sed -i '"/Arich==/d' requirements.txt
7  sed -i '/Apython-dateutil==/d' requirements.txt
2% QUERHHHE

1 sudo apt install -y python3-pyqt5 python3-pyqt5.qtwebengine

2 sudo apt install -y python3-pyqt5.qtquick gml-module-qtquick2 gml-module-
gtquick-controls?2


af://n671
https://www.raspberrypi.com/software/

ABtE=UL
./format_code.sh
= S h=
EFIET
BITER - CLItRE
python main.py --mode cTi

4Rt

11 $ python main.py --mode cli
1 - INFO -

nThread
] - INFO - - MainThr
] - INFO - :
1 - INFO -
] - INFO -
1 - INFO -

1 - INFO -

hread

- INFO
inThread

- INFO

- INFO

- INFO

- INFO

] - INFO
- INFO
)14 - INFO
inThread
- INFO

- INFO

- INFO

FNIGIERD

nThread

10af900aba

048123

] - INFO -
: x1aozhi.me

[ 1 - INFO -
inThread

[ 1 - INFO -

- MainThread

o HA xiaozhime BEM, BERWF, RAnINZE, WAL,
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AR lijinlei

il
B
b
Ha

py-xiaozhi

Machihk f0:40:*7*0a:ba [J
BEHE: &

Effthid : 200

osrts: @D

FERE -

54 2 b

WIFRSMNG, BEahEiERE, KRintIEREEE

1 - WARNING -
] - WARNING -
- MainThread
1 - INFO -

IERETh!
1 - INFO -

1 - INFO - - MawnThread

1 - INFO -

- MainThread

Bl AIEFE
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192.168.31.116 (jly

fmp:ie= = | @

@ raspberrypi | # 25% - BE 0.23GB/041GB | ¥ 0.02Mb/s | & 0.04Mb/s | CH 20min| B lilpd) | B /:75%

BRER

i GUI HE
B 192.168.31.116 (U] EHE

Terminal Sessions View Xserver Tools Settings Macros Help
B oW % A B B Y 2 & 5 0 X ©

Session  Servers  Tools  Sessions  View Split  MultiExec Tunneling Packages Settings  Help Xserver  Exit

2.168.31.116 (i)

« i TORMOK[I]sm
=

/homedljlipy-xiaozhif

~  Name
src
Aakes
gitignore B, 288 E:S = : 5 R FE B Fl b HF 1R
Bl outhorize_python_access.sh

build.json

checke_opus.sh

") entitlements.plist
I format_code.bat

B format_code.sh

LICENSE

&) main.py

) pyproject.toml

» README.en.md

README.md

= reauirements. bt
« i b

il

E® Remote monitoring

4

fmp: (= = | @

Al o = -
) NGV Tl folder @ raspberrypi | # 25% - B 0.23CB/041GB | ¥ 0.02Mb/s | & 0.04Mbs | L 20min| BN LiG) | @ /:75%

B EinE A LS/ VE RIS E

[%]3. 192.168.31.116 (Ijl) . 4

© raspverrvoi | # 5% N e 024cB/04168 | T ooimbs | § 0.00Mb/s | [ 25minlle= = | @

PATIHREESE cer1 + c BIANBHAA.
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IRaIREE

py-xiaozhi ££5% T BT Sherpa-ONNX RUSHEEIESIREEINGE, SIiFEE X RERARSCAIIEN, (M
RERREACUEE, RUSHDRIBNEE.

1RBITE

NEAESERENM, FERER MRS,

o ESIERIFIZE: https://csukuangfj.github.io/sherpa/onnx/kws/pretrained models/index.html
o MHETFIEAY: sherpa-onnx-kws-zipformer-wenetspeech-3.3M-2024-01-01

THERE
55FE wget T EIRBURELSHGHARE

cd ~/py-xiaozhi
wget https://bgithub.xyz/k2-fsa/sherpa-onnx/releases/download/kws-
models/sherpa-onnx-kws-zipformer-wenetspeech-3.3M-2024-01-01.tar.bz2

tar xvf sherpa-onnx-kws-zipformer-wenetspeech-3.3M-2024-01-01.tar.bz2

BERE

cd sherpa-onnx-kws-zipformer-wenetspeech-3.3M-2024-01-01

# HHEEMEN epoch-99 int8 =%

cp encoder-epoch-99-avg-1-chunk-16-Teft-64.int8.onnx ../models/encoder.onnx
cp decoder-epoch-99-avg-1-chunk-16-Teft-64.onnx ../models/decoder.onnx

cp joiner-epoch-99-avg-1-chunk-16-Teft-64.int8.onnx ../models/joiner.onnx

# STl S
cp tokens.txt ../models/tokens.txt

BcE5ehkfa, ~/py-xiaozhi/models HRNES

models/

— encoder.onnx # YRiDARER (Har4)5)

— decoder.onnx # RSB (EHZE)

— joiner.onnx # SR (EaifE)

— tokens.txt # PrETokenuif & (22847 M4
— keywords.txt # REEECE SO (FRAED

L— keywords_raw.txt # JRAISHEIA SO (AT

BERIEEIREE
BB, SH Xiaozhi RIEEIREE,

¥IFF ~/py-xiaozhi/config/config.json HEHFAFEN ~FER


af://n707
af://n709
https://csukuangfj.github.io/sherpa/onnx/kws/pretrained_models/index.html
af://n716
af://n719
af://n723

"WAKE_WORD_OPTIONS": {
"USE_WAKE_WORD": true,
"MODEL_PATH": "models",
"NUM_THREADS": 4,
"PROVIDER": "cpu",
"MAX_ACTIVE_PATHS": 2,
"KEYWORDS_SCORE": 1.8,
"KEYWORDS_THRESHOLD": 0.2,

"NUM_TRAILING_BLANKS": 1

EREFin

ZintTHITES, ERE ik
python main.py --mode cli
HEHI:
KWSHRUN# %I : encoder.onnx

BNAESIREE Xiaozhi HXTiE.

[%]3-192.168.31.116 (i) : &

1 [m

@ raspberrypi | # 83% - B8 0.25GB/041GB | ¥ 0.01Mbfs | & 0.03Mb/s | & 93min||+= = | &

N [EEIEEETNEE | PY-XIAOZHI .

ISk

=

KXNETHEIK CMO NANO BRI BHLEIT A thERE py-xiaozhi NVESLI Al B REMRESIHERII
Bigit, AEXFRAETIL Al SUSRIRIEF RN BRE TS5,

KI5EE: https:/blog.csdn.net/qg._36654593/article/details/155647772



af://n727
https://huangjunsen0406.github.io/py-xiaozhi/guide/%E8%AF%AD%E9%9F%B3%E5%94%A4%E9%86%92.html
af://n735
https://blog.csdn.net/qq_36654593/article/details/155647772
af://n739

[Tik#Esiik CMO NANO HiRiTHE#l] &=
ITEBREE: BENOHIEANSERR

AXZNET TUREIR CMO NANO BfRiTEHES scipy I Runge-Kutta ELASTIEEKRRE
Mo BREAENEIRIT.

U = byt

Tk CMO NANO BRI EHLAE scipy 5 matplotlib 24 EESCINE D 7T IEBRIEUERAE.

HEETIF: BHER. RRRE. THENRS,

INGEE: RFTTEMBERGENTE. MEXRBELEEUAE,

TRERARG: SAMWIREHTAETTE, SENER. B, MRETRS
hER: FEENSHFIHERNARSR, ,n:fnlu¥ Rabi &% I% R ESEKH.

HEEIE
OEREE. RS, KBRS,

&

XEfFER SSH IZf2E R, (XNFEZE Type-C HEF0 WiFi BXK,

5g
-
g

35 EO {5} '-‘0\&'\"-

DD‘E ns ac
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RitEE

F AR ERENEIRE S RIRERS, ¥ https://www.raspberrypi.com/software/

ERFEEFR

EHIHE

1 sudo apt update
2  sudo apt upgrade

-
INGEE
223 scipy I matplotlib #EHD, LU RKAS BAATR282

1 sudo apt install python3-scipy
2  sudo apt install python3-matplotlib

Runge-Kutta &%

RNTIREEERIER, ERAEEXAIUM Runge-Kutta i,

rynJrl = Yn + h(%Kl T+ %K2 + %KS + %Kél)
Ky = f(Tn,yn)
§ Ky = f(zn + 3h,yn + hi K1)
Ks = f(z, + lh,ynﬁ-h—kk)
| K4 = f(zn + h,yn + hK3)

#0: Runge-Kutta method .

o {§FH Python 4RF2, @& odeint #1 solve_ivp EEELI;

solve_ivp & Python & SciPy FEIRHAV—MNREL, FITFkERJMERIRR (IVP, Initial Value
Problem) 9&E#4% 5 E2H (ODESs),

ERGE:

1 scipy.integrate.solve_ivp(fun, t_span, y0, method='RK45', t_eval=None,
vectorized=False, args=None, **options)

#M: solve ivp | scipy .

HEHE

TR solve_ivp BRESEI RN TIIRERIEUERE.
Lorenz 5|+

Lorenz attractor @EEIRICHHLHEER, RRAXESSFREEL BINZOCLIEDR.


af://n757
https://www.raspberrypi.com/software/
af://n759
af://n762
af://n765
http://staff.ustc.edu.cn/~rui/ppt/num/num-ode-rk.html
https://docs.scipy.org/doc/scipy/reference/generated/scipy.integrate.solve_ivp.html
af://n777
af://n779

ZRERTXIASRAOENEN, SERRREDFZHAGEENSR. BRETHEAE "B

Lorenz IR | FEBE=4E. IFEMFAMEMIFE, HENASMESRIOVALIAR, IKSHERIELAE
BEERNEE,

HigtaErR A
dzx

at =o(y — )

d
£=:ﬂ(p—z)—y
ix = gy — Bz

dt
RIFiZ WA TIFRA, TR 4 M Runge-Kutta EIAHHTAUERIR.

53

ZImAT touch ode_demo.py IESHFMHEEIE, FHARINAO TR

1  dimport numpy as np

2 import matplotlib.pyplot as plt

3  from scipy.integrate import solve_ivp

4

5 | # ————---———- lorenz equations ------------

6 def lorenz(t, X, sigma, rho, beta):

7 X, ¥, z =X

8 return np.array([

9 sigma * (y - x), # dx/dt
10 x * (rho - z2) - vy, # dy/dt
11 X *y - beta * z # dz/dt
12 D
13
14 | # --———-—--—-- parameters -------—-—-—--—--
15 sigma = 0
16 beta =2
17 rho = 0.0
18  x0 = [1.0, 0.0, O]
19 t_span = (0, 0) # integral range
20  t_eval = np.arange(0, 0, 1) # step 0.01
21
22 # - numerical calculation -----------
23  sol = solve_ivp(lorenz, t_span, x0, args=(sigma, rho, beta),
24 t_eval=t_eval, rtol=le-4, atol=le-4)
25

26 # ---------- plot ---———-—-————-

27 fig = plt.figure(figsize=(6, 5))

28 ax = fig.add_subplot(11ll, projection='3d")

29 ax.plot(sol.y[0], sol.y[1l], sol.y[2], Tw=1.0)

30 plt.show()

33
A8
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RIFIETT python lorenz_attractor.py HETREUEER

. Figure 1@raspberrypi EI@
AE>» Q=¥ i

Lorenz Attractor

BEFBRIETR CMO = STLB ERMA STRIRAEIH S, HIRBRTAT RSB,
—HERERSR

EEEANSFILGRIFITE., XBLEFEFHENNTRERES Liouville JSTREEERE G,
#5& Python A9 ODE EEEREIECHL.

Hamiltonian

ESFEUZH TR SRR FHEEFFRGRR, ~EENT

ZZ%H Hamiltonian Bl

FriE


af://n794
af://n796
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54 Maxwell-Liouville 7572 (JFFRYEE Bloch /572,  Liouville FiEsZEEELTE) |
Owp = —1i |Hy,p| /h+D(p)
£8H Hamiltonian B4 oI BITANIEEN 512

P = — (721 — 1A,) par + 18,
1Z5 TR ] RSB AR TAY 5 A K A
EDIR
X3

LKintATIE<S touch sci_two-Tevel_system.py HERERIM, HRITANTEE

1  dmport numpy as np

2 dimport matplotlib.pyplot as plt

3  from scipy.integrate import solve_ivp

4

D || i commmemee= parameters ----------

6 Delta = np.arange

7 Omega =0

& gamma2l = 0

9 t_span = (0, 1 # integral range
10 RO = np.array # initialize p=[pl, p2]
11 Nd = len(Delta) # number of delta
12 | # -~ ————————- O R
13  def rk(t, Delta):
14 rl, r2 =R
15 drl = -(gamma21l*rl)
16 dr2 = -(1 - bpelta*rl)
17 return np.array([drl, dr2])
18
19 # ---------- scan delta ----------
20  r21R = np.zeros(Nd) # real x’
21 r2l11 = np.zeros(Nd) # image x”
22

23  print("start calculation...")
24  for m, d in enumerate(Delta):

25 sol = solve_ivp(rk, t_span, RO,
26 method="'RK45', atol=1le-6)
27 # get terminal value

28 r21R[m] = sol.y[1, -1]

29 r21li[m] = sol.y[1l, 0]

30 # show progress

31 if (m+1) % 10 == O:

32 print(f"Process: {m+1}/{Nd}")
33 print("calculation complete!")

34

35  # -----————- Plot ----------

36  print("start Drawing...")

37 plt.plot(pelta, r22rR, Tlabel=r"$\chi'$", Tinewidth=4)
38 plt.legend()

39 plt.show()


http://doi.org/10.27011/d.cnki.gdbsu.2021.001607
af://n808

print("Program Terminate.")

RIFRED,
BR

RIEST python sci_two-level_system.py , HBHiTEHE

$ python3 twolevel chi_delta.py

10/120
20/120
30/120
Proces 40/120

fDeIta
(
(
(
Proce 50/120 fDeIta
(
(
(
(

Delta
Delta

-2.6)
-2.1)
-1.6)
=15 1)
-0.6)
-0.1)
0.4)
0.9)
1.4)
1.9)
2.4)
2.9)

Proce 60/120 (Delta
Proce 70/120 Delta
Proce 80/120

Proce 90/120
Process: 100/120 fDelta
Proce 110/120 (Delta
Process: 120/120 (Delta
Calculation complete!
Start Drawing. ..
Program Terminate.

HERTSER

“. Figure 1@raspberrypi o O
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*. Figure 1@raspberrypi =8Bl =
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N R ZRERT B SRR TRaE.
hER7

E R FRIER TR Z8ERER S Liouville FSFRAREUENKEE, REFHEFER Runge-Kutta BiEF
solve_ivp ERENSCHL,

tRE
ERESRAN ARG, TEET

\ T

EriE

AT HER R SR Hamiltonian FIZ2E4ERERY Lindblad 518, T8


af://n821
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, )
—I'o91 + 10091 — 5w1 (.022 — Pll) )

J21

» e
P22 = As — Y2pP22 — 1 (w1021 — J12LL»’1) 3

. *
P11, = A — Y1P11 + A,Ozz g (wl o, — Ulgwl) .
{$8F3 Runge-Kutta &%, 455 solve_ivp BR&, ‘SHEHERRSE.

53

LimhiTI8< touch twolevel_pop_t.py FEEfERFXH, HRIIWI T

1  dimport numpy as np

2 dimport matplotlib.pyplot as plt

3 from scipy.integrate import solve_ivp
4

D || £ cocmmemee= Parameters ----------

6 omegal = 0

7 Lambdal = 0

8 Lambda2 = 0

9 gammal = 0

10 gamma2 = 0

11 F=0

12 Gamma = (gammal) / 2 + F

13 A=0

14 Dn = np.array([0, 3]) #n=20,1,2,3
15 t_eval = np.arange(0, 0.1) # time range
16

17 # —————---—- ODE defination ----------

18 def rk(t, R, delta, Gamma, gammal, gamma2, A):

19 rll, r22, re2l, im2l1l = R

20 drll = Lambdal - A * r22 - im21l

21 dr22 = - r22 + 2 * im21

22 return np.array([drll, dim21])

23

24 | # —————————- Scan N ---—-------

25 P = np.empty((len(t_eval), 4)) # Population pii—pa>
26 for k, n in enumerate(Dn):

27 delta = n * omegal

28 RO = np.array([1.0, 0])

29 sol = solve_ivp(rk, [0, 80], RO, args=(Lambda2,
30 A),

31 t_eval=t_eval, atol=1le-6)

32 P[:, k] = sol.y[0, :]

33

34  print("calculation complete!™)

35

36 | # -—--—-—--—-- Draw ----------

37 print("start Drawing...")

38 plt.plot(t_eval, pP[:, 0], '-k', Tlabel=r'$\delta=0$', Tinewidth=3)
39 plt.show()

40  print("Program Terminate.")


af://n831

AP,
BIER

£ImIE1T python twolevel_pop_t.py , HERRAELER,

° FRKE (delta) FMHT, KFfmE (p11-p22) FERIERTECAIT

a€d> FQA=WE

T T
1.0 — =0} |
- 5=02y
0.8 —_— 5=0.4y
6=0.6y
0.6
& o4
I
=
QO ’o “
0.2 .}\h.""\.
)
0.0 / "N :‘“ - -
-0.2 /
-0.4
0 10 20 30 40 50 60 70 80
Time (1/y)

o SHThEIRMEREAIRIEZAIFE

A €Ed>» Q=¥ (x, y) = (77.2, 1.53)

P11 — P22

0 10 20 30 40 50 60 70
Time(1/y)

o (RHXIMAI=HEEREER
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. Figure 1@raspberrypi EI
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IZERFIPIRF SIS Z AR Rabi fR5zRESKIERIIEINTIRES.
B4

KXNRET TUEIK CMO NANO BfRITEILS Python 348 scipy SRRSO HIZARTEUERK
B, SR TZREEAETERENNERRTE, SET8ERARN Bloch JITFRERNEERE. 73
2. RIEMHERNER, AEXFmEL. & RETRUERRENRRE TS5,

EPEE: https://blog.csdn.net/qg_36654593/article/details/156080065

[Tik@Eiik CMO NANO HiRiTHE] 2

=

251

AINEBT TURER CMO NANO BfRITEH4ES LPRNet ELEF] Ultralytics BESCIIAZEREIRBIAYIR
Bigit, SIEREIRE. WEa %L, HENRE. KERIBURRGHEIESEXCTE.
IRENA

o HEHTE: OpenCV . Ultralytics I{HEZEE, T)I4ER TEE,;
o ZERHARI: XHA LPRNet EiEN ONNX HEEISLIZE LR BIRIRIGHEE ;

T GOBESEIER 2K, 55 OpenCV EREH Ultralytics SAHOMNZAES R,
HEEIE

A ER. EUMMREE. OpenCV R4k, Ultralytics EERiE S,

&


af://n850
https://blog.csdn.net/qq_36654593/article/details/156080065
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o & WiFi SLHITCEMESIBS,
o {53 Type-C #ELSLINRE M

]| R
gg

23 :

g 2

g

v \

SN 1 PAZS300007
34 ED-CMONANG-

OpenCV 3%

OpenCV — N FHRRITENINTEEE, T ZNATERIE. SRS IS,

0

AT BRFIMERS Python, RAEBEMMERISE.
o BIEFEUEREMIES

1 mkdir ~/cv & cd ~/cv # QI cv U, FFE
2  python3 -m venv venv # BIREEMIEL venv
3  source venv/bin/activate # HiFHEMIRE venv

o L% numpy 1 opencv


af://n872

pip install -uU pip numpy # 2% numpy
pip install opencv-python opencv-contrib-python # opencv Tl contrib

o IGFZ%s

python3 -c "import
cv2,sys,numpy;print('opencv:',cv2.__version__, '"NumPy: "', numpy.__version__)"

o BHRAS

N OpencCV.
FIhEE
NTHEERPER, L3 (KFK

sudo apt install fonts-noto-cjk
fc-1ist | grep -i "Noto Sans CJK" | head -3

E fc-11st | grep -1 "Noto Sans CJK" | head -3
(-Regular.ttc: Noto Sa K JP:style=Regular
Regular.ttc: Noto Sans HK:style=Regular

/um/;hate/f(:ntﬁ/o[:entype/n(:t(:/Noto‘uan,,. K-Regular.ttc: Noto Sans CJK KR:style=Regular

ICRFRTIER{R, 80 /usr/share/fonts/opentype/noto/NotoSansCIK-Regular.ttc LUYEJEHH.

Ultralytics 5f&

UItraIytlcs ETSFEHENNRMA TEEMERIEMAR, $TEHKRm, Sl YOLO =8, B
EER. BES. #MEEE FHR.

EEMON. BER. LHINEl. EfRaE N EXMbit FESHRILE.

5501 o 1
* ultralytics
52.5 1 YoLO
~ 50.0 —e— YOLOM
i3 YOLOV10
S’a_i‘ 475 YOLOVO
<g YOLOvB
g 45.0 YOLOV?
Q YOLOv6-3.0
Q 425 YOLOVS
PP-YOLOE+
40.0 1 11 DAMO-YOLO
YOLOX
37.5 1 EfficientDet
0 2 4 6 8 10 12 14 16

Latency T4 TensorRT10 FP16 (ms/img)

o 2%t ultralytics #i4HE

sudo apt install python3-dev python3-pip libopenblas-dev
sudo pip install python3-torch
sudo pip install ultralytics --break-system-packages

o IOIFZ%E

python3 -c "import ultralytics, sys, torch; print('ultralytics'
ultralytics.__version__, '| torch', torch.__version_, '| Python'
sys.version.split(Q[0])"


https://opencv.org/
af://n892
af://n897
https://www.ultralytics.com/
https://www.ultralytics.com/yolo
https://docs.ultralytics.com/tasks/detect/
https://docs.ultralytics.com/modes/track/
https://docs.ultralytics.com/tasks/segment/
https://docs.ultralytics.com/tasks/classify/
https://docs.ultralytics.com/tasks/pose/

o EHENIRAS

B ultralytics .
%A%

ZERHRBIRLR (License Plate Recognition Network, LPRNet) E—fhEAEEIRBISTHHGRESS
1REY,

License Plate Recognition Net

‘r i
-mm

poolfi

wy

Basic Net Multi-scale Net Regression Net
Classification Net

EXARIIRIN G455, REBEREMNRIBEGTRBIEEME, THEHTEFNFROEILER.

XMIRIHE/S LPRNet EAMEERIRFNES I EINESANER, 5B 2EENERERHARERNE
[EEEWN N

¥ LPRNet GitHub .
=By
TEFTERIRELS

#BYA28S

wget https://github.com/h030162/PTlateRecognition/blob/main/ocr_rec.py

2 wget
https://github.com/h030162/PlateRecognition/blob/main/1license_models/dict.txt

3 wget
https://github.com/h030162/PlateRecognition/blob/main/1license_models/Tlicense
ocr.onnx

4 wget
https://github.com/h030162/PlateRecognition/blob/main/1license_models/ylln-
pose_plate_best.onnx

B XS RS

1 Tldicense_plate_recognition

2 — img

3 | b yue.jpg

4 F— Tpr_onnx.py

5 — model

6 | — dict.txt

7 | — Ticense_ocr.onnx

8 | L— ylln-pose_plate_best.onnx
9 L— ocr_rec.py

£ PlateRecognition | Github .

Rz



https://github.com/ultralytics/ultralytics
af://n913
https://github.com/sirius-ai/LPRNet_Pytorch
af://n919
https://github.com/h030162/PlateRecognition/
af://n925

FHA

E=NE) oy

Ioai

YOLOAETIZERE

EHYIER

—
Faw

HEL X

ERER

Y

OCRIRBIX =

SR

X3

S~
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#mAAT touch Tpr_onnx.py HEERERIMF, FHARINATUES

#!/usr/bin/env python
# -*- coding: utf-8 -*-
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import numpy as np

import cv2

from ocr_rec import TextRecognizer, init_args
from PIL import Image, ImageDraw, ImageFont
from ultralytics import YOLO

import warnings
warnings.filterwarnings("ignore™)

# ========== figure ==========

#IMG_FILE = "./img/yue.jpg"

args = init_args().parse_args()

IMG_FILE = args.image_path or './img/test.jpg’ # image path
# {iflJ7%%: python lpr_onnx.py --image_path ./img/jing.jpg

class PlateRecognizer:
def __init__(self, det_model_path="./model/ylln-pose_plate_best.onnx"):
self.model_det = YOLO(det_model_path)
parser = init_args().parse_args()
self.model_ocr = TextRecognizer(parser)

def recognize(self, img):
plate_objs = []
plates = self.model_det(img, verbose=False)
for plate, conf in zip(plates[0].boxes.xyxy, plates[0].boxes.conf):
x1, yl, x2, y2 = map(int, plate.cpu())
plate_img = img[yl:y2, x1:x2]

try:

rec_res, _ = self.model_ocr([plate_img])
except Exception as E:

print(E)

continue

if len(rec_res[0]) > O:
plate_objs.append({
'text': rec_res[0][0],
'score_text': rec_res[0][1],
"bbox': [x1, yl, x2, y2],
'score_bbox': conf.cpu(Q).numpy( .item()
b

return plate_objs

def DrawPlateNum(img, plate_num, x1, yl):

img_rgb = cv2.cvtColor(img, cv2.COLOR_BGR2RGB)

img_pil = Image.fromarray(img_rgb)

draw = ImageDraw.Draw(img_pil)

font = ImageFont.truetype("/usr/share/fonts/opentype/noto/NotoSansCIK-
Regular.ttc", 40) # ZA%Fik

# - WERERN, HEABER ----------—--—-—-

Teft, top, right, bottom = draw.textbbox((0, 0), plate_num, font=font)

tw, th = right - left, bottom - top

draw.rectangle([(x1, y1l - th - 8), (x1 + tw, y1)], fil1=(C0, 0, 255)) #
BGR

draw.text((x1, yl - th - 16), plate_num, font=font, fi11=(0, 255, 0))

return cv2.cvtColor(np.array(img_pil, dtype=np.uint8),
Ccv2.COLOR_RGB2BGR)



def main(Q:
img = cv2.imread (IMG_FILE)
if img is None:
print(f"R#&L3EF: {IMG_FILE}")
cv2.waitKkey(0)
return

recognizer = PlateRecognizer()
plates = recognizer.recognize(img)

for p in plates:
x1, yl, x2, y2 = p['bbox"]
cv2.rectangle(img, (x1, yl), (x2, y2), (255, 0, 0), 2)
img = DrawPlateNum(img, p['text'], x1, yl)
print(f"Z%5: {p['text']} EBIEE: {p['score_text']:.4f} HEBEZ:
{p['score_bbox']:.4f}")

cv2.imshow("LPR", img)
cv2.waitKey(0)
cv2.destroyAllwindows ()

if _name_ == "_main__":
main()

RFAREB.

MR
o ZmHAT python lpr_onnx.py --image_path ./img/yue.jpg 8<%, XEIRFEHITIRE!
o RISITENRFZEINE RS, BEEESER

lateRecog n $ python 1p_=r_onnx:py - th ./img/yu.jpg
[W:onnxrunt 1t, device discovery. 4 DiscoverDevicesForPla
: device discovery.cc:89 ReadFileContents Failled to open file: "/sys/class/drm

./model/yllin-pose plate best.onnx for ONNX Runtime inference...
g ONNX Runtime 1.23.2 with CPUExecutionProvider
: BAS10AT B : 1.0000 FEE({SHE: 0.8402

o HEETNRAIER

o BEZUNR
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AKXNET TIHEIR CMO NANO BtiritEH4ES LPRNet BLEFD Ultralytics FESCHIZE R BIAIINE
Rit, SIEIMEEE. WlgER., TRABIIERERS, MEXRENS Al SURAMREF &F0
NFZIHRE T 5%,

KiEE: https://blog.csdn.net/qq_36654593/article/details/156513147

é]i)lk*i‘iﬁﬂﬁ CMO NANO EfRiTHHN] AR
atil

RXNET TIHEIK CMO NANO BfiRITENILZES OpenCV WE YuNet HiEH SFace #REISTIARG
RBIRNIIRRTT, BERNREE. F)SMEESREL. KA. RinEE, JRERFE.

B T4E

o HERTIF: BHER. OpenCV R, FiRRHENELRES,
o ARNRBI: #WEEREL. IGE R, REE. {53, ARRBIRRIREES,
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https://blog.csdn.net/qq_36654593/article/details/156513147
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HEEIE
OFEIHER. EHRE0RL, Opency 25, KHONERES.

&

o ERZ WiFi SEHITCEMESIBIS,
* {EF Type-C BIRL&SCINIREAHE,

89
:
g

SN PAZSL00007
7x. ED-CMINANG:

OpenCV &3%

OpenCV 2— N FHRRIHENINTEE, T iZNATEGE. SRS HFH=8E IS,

0

AT ERFNHEL Python, RAEEMMERITTZ.
o BIRBRFRUEREIMING
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1 mkdir ~/cv && cd ~/cv # Q& cv Xfrde, fEFEH
2  python3 -m venv venv # BUEEMIEE venv
3  source venv/bin/activate # HuHEIIIE venv

2% numpy F opencv

=

pip install -U pip numpy # %% numpy
pip install opencv-python opencv-contrib-python # opencv F#iH:)Z contrib

N

o INFZEE

1 python3 -c "import
cv2,sys,numpy;print('opencv:',cv2.__version__, 'NumPy: ', numpy.__version__)"

BHRES

W e python3 -c "umport cv2,sys,numpy;prt
,CV2.__version__,'NumPy:',numpy._ version__ )"
OpenCV: 4.12.0 NumPy: 2.2.4

nf(;ﬂppnu.

. OpenCV.
ABEiRzY

OpenCV {EAIT BN SRAIZOEE, H Python IHORM T EEIARSNSIRAIEEN.

OpenCV iEMFINGERAR, (£ YuNet HEUGNAR, Z/R4E sface IRELURBIAR.

#I: opencv zoo/models/face recognition sface - GitHub .
RE
TEATREEE

1 wget
https://github.com/opencv/opencv_zoo/blob/main/models/face_detection_yunet/fa
ce_detection_yunet_2023mar.onnx

2 wget
https://github.com/opencv/opencv_zoo/blob/main/models/face_recognition_sface/
face_recognition_sface_2021ldec.onnx

BT . /model B&AZ

&% SFace Recognition | Github .

B A



https://opencv.org/
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https://github.com/opencv/opencv_zoo/tree/main/models/face_recognition_sface
af://n996
https://github.com/h030162/PlateRecognition/
af://n1001

o BEIRAKBREZESER/N;
o HBANMAIASG;
o EF ./face M43k,

Arnold.jpg Clarke.jpg Cox.jpg

Lisa.jpg Loken.jpg

XHBF

Luna.jpg

1 ~/faceRecognition $§ tree

2 | .

3 }— face

4 | — Arnold. jpg

51 | — Edward. jpg

6 | — Linda.jpg

7| | L— Robert.jpg

8 |— fr_onnx.py

9 — img

10 | — test.jpg

11 | L— friends.jpg

12— model

13 — face_detection_yunet_2023mar.onnx
14 L— face_recognition_sface_2021dec.onnx

KBERRBIERET ./ing XX,

=]

Edward.jpg Jennifer.jpg

L 8

Perry.jpg

Robert.jpg
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LRHAT touch fr_onnx.py FEERERFXM, FINAI TR

O 0 N O v & W N B

N NNNNMNNRRERPRREPRRRRRRR
Uil A W NRERE O WOo0bLNO VIR, WN R O

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

#!/usr/bin/env python3
import cv2

import argparse

import os

import numpy as np

from pathlib import Path
import pickle

S e e e trainer file save --------------—--———-

CACHE = "./model/face_registry.pkl" # AT E

def load_registry():
if os.path.exists(CACHE):
with open(CACHE, "rb") as f:
return pickle.load(f)
return {}

def save_registry(reg):
with open(CACHE, "wb") as f:
pickle.dump(reg, f)

i cecsssssssssssoooos Face Detection -----------—-——————-
def detect_faces_yunet(image_path: str,
conf_threshold: float = 0.8,
model_path: str =
"./model/face_detection_yunet_2023mar.onnx") -> None:
img = cv2.imread(image_path)
if img is None:
raise FileNotFoundError(image_path)
h, w = img.shape[:2]

# VI YuNet

detector = cv2.FaceDetectorYN_create(
model=model_path,
config="",
input_size=(w, h),
score_threshold=conf_threshold,
nms_threshol1d=0.4,
top_k=5000

)

detector.setInputSize((w, h))

# detect iRl (status, faces) WU 1 P&k
faces = detector.detect(img)[1]
if faces 1is None:

faces = []

for face in faces:
X, Yy, w_box, h_box, *_ = map(int, face[:4])
score = face[-1]
cv2.rectangle(img, (x, y), (x + w_box, y + h_box),

(0, 255, 0), 2)
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label = f"{score:.2f}"
Tlabel_size, _ = cv2.getTextSize(label, cv2.FONT_HERSHEY_SIMPLEX,
0.5, 1
cv2.rectangle(img, (x, y - label_size[l] - 4),
(x + label_size[0], y), (0, 255, 0), -1)
cv2.putText(img, label, (x, y - 2), cv2.FONT_HERSHEY_SIMPLEX,
0.5, (0, 0, 0), 1, cv2.LINE_AA)

cv2.namedwindow("YuNet Face Detection", cv2.WINDOW_NORMAL)
cv2.imshow("YuNet Face Detection", img)

cv2.waitkey(0)

cv2.destroyAllwindows ()

f} coscooscoossoosoooso Face Recognhition ------------——--———-
def recognize_faces(img_path: str,
face_dir: str = "./face",

model_path: str =
"./model/face_detection_yunet_2023mar.onnx",
rec_model: str =
"./model/face_recognition_sface_2021dec.onnx") -> None:
1. BEHC img_path JE6I0 A
2. X face_dir THIMETREEMHESREURE
3. HERARES M EE— X, B R L AR E
4. PpvgmHAE+E4 (30 unknown)
img = cv2.imread(img_path)
if img is None:
raise FileNotFoundError(img_path)
h, w = img.shapel[:2]

# EE
detector = cv2.FaceDetectorYN_create(
model=model_path, config="", input_size=(w, h),
score_threshold=0.8, nms_threshold=0.4, top_k=5000)
detector.setInputSize((w, h))
faces = detector.detect(img)[1]
if faces 1is None:
print (" AREIIE L")

return

# Wlas
recognizer = cv2.FaceRecognizerSF_create(rec_model, "'")

# JEM AR R
regist = {} if args.retrain else load_registry() # name -> feature

if args.retrain or not regist: # smmlEY B BT
print(">>> FEHRIGEMEFE <<<™)
regist = {}
face_files = list(Path(face_dir).glob("*.*"))

n_total = len(face_files)
for idx, fp in enumerate(face_files, 1):
name = fp.stem
print(f"[Register] {idx:3d}/{n_total} {namel}l", end="\r'")
reg_img = cv2.imread(str(fp))
if reg_img is None:
continue
rh, rw = reg_img.shape[:2]



detector.setInputSize((rw, rh))
reg_faces = detector.detect(reg_img)[1]
if reg_faces is not None:
# HECE gk
aligned = recognizer.alignCrop(reg_img, reg_faces[0])
feat = recognizer.feature(aligned)
regist[name] = feat
print()
save_registry(regist)
else:
print(f">>> Cm#gF  {len(regist)} KEMIE <<<")
detector.setInputSize((w, h))

if not regist:
print(EMERNTT)
return

# B— Xt
for face in faces:
aligned = recognizer.alignCrop(img, face)
feat = recognizer.feature(aligned)
best_score, best_name = -1, "Unknown"
for name, reg_feat in regist.items():
score = recognizer.match(feat, reg_feat,
cv2.FaceRecognizerSF_FR_COSINE)
if score > best_score:
best_score, best_name = score, name
# EE+4 T
X, Yy, w_box, h_box = map(int, face[:4])

SIM_TH = 0.3 # W, opencv i#F 0.3~0.4
if best_score < SIM_TH:
best_name = "Unknown"

print(f"[{best_name}] score={best_score:.3f} box=({x},{y},
{w_box}, {h_box})")
color = (0, 255, 0) if best_name != "unknown" else (0, 0, 255)
cv2.rectangle(img, (x, y), (x + w_box, y + h_box), color, 2)
cv2.putText(img, f"{best_name}:{best_score:.2f}",
(X, y - 5), cv2.FONT_HERSHEY_SIMPLEX, 0.6, color, 2)

cv2.namedwindow("Face Recognition", cv2.WINDOW_NORMAL)
cv2.imshow("Face Recognition", img)

cv2.waitkey(0)

cv2.destroyAllwindows ()

if _name_ == "_main__":

parser = argparse.ArgumentParser()

parser.add_argument("-i", "--image", required=True, help="H#tr&}&i%")

parser.add_argument("-m", "--mode", choices=["detect", "recognize"],

default="recognize", help="detect: {i&ll;

recognize: iH%")

parser.add_argument("--retrain", action="store_true",

help="H 1 face/ HEHEA")
args = parser.parse_args()

if args.mode == "detect":



detect_faces_yunet(args.image)
else:

recognize_faces(args.image)

R,
R

o ZimHAT python fr_onnx.py -i ./img/test.jpg 8<%, XBERERHITARKRIRE!;
o ZKFFTEMRBIZINARETR. BEE. LirEEE,

] on $ python fr onnx.py -1 ./img/friends.j
P9
[David] score=0.658 box=(405,366,103,134)
[Matt] score=0.690 box=(176,99,96,124)
[Cox] score=0.483 box=(170,427,95,131)
[Perry] score=0.569 box=(427,64,86,111)
[Lisa] score=0.513 box=(527,185,82,109)
[Jennifer] scor ,247,90,108)

o HEETRAIE

X Face Recognition@raspberrypi E@
2 a

(x=592, y=887) ~ R:30 B:28

o BEZMIARR
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X Face Recognition@phantom I_?_HE
UL EEEEECE
. %

lx=5§-0, y=407) - R:69 G 87 B:39

XFace Recognition@phantom || 3¢

I EEREECE

(x=724, y=376) — R:157 G:29 B:28

B4

~

AINEB T TURER CMO NANO BfRITEHLEES OpenCV WEM YuNet E5£F SFace EEISCIIA
FORBINIE IR, SIEAEESE. TS EESREL. BRI, RiRHEE, SRERERE, NEX
PRI Al SUFAYREF A FOIN AIRIHEM T 8%,

KeEE: https:/blog.csdn.net/qq_36654593/article/details/156575210

[ TAVHESE CMO NANO BiRitTEiN) HF
A ) A\
REtNFIABSIRBIRIES BEl JZER R
AXZNE T TUREIR CMO NANO BiRiITEH4ES OpenCV ARIRBIFD PWM fetlizHISCINEE5el 128

REmBERL, GEEREE. feuzsl. AR WAL, WMIRSFRT. wEE. [
BRI E T F AR,

B NAE


af://n1040
https://blog.csdn.net/qq_36654593/article/details/156575210
af://n1044
af://n1046

o HRTIE: BHERE. OpenCV &%, ABIRBIREL, i)l
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3v3 Power

2 (I2C1 SDA)
3 (12¢1 5CL)
4 (GPCLKO)

GPIO

GPIO

GPIO

GPIO

GPIO 2

GPIO

2

3v3 Power

GPIO

GPIO

GPIO

GPIO

10 (SPIO MOSI)
9 (SPIO MISO)
11 (SPIO SCLK)

0 (EEPROM SDA)

GPIO !

GPIO &

13 (PWM1)

19 (PWM1)

GPIO 26

P https://pinout.xyz/

BS54RS GPIO18 i, IRAHE IS

Raspberry Pi
GPIO18 (Pin12)
5V (Pin2)

GND (Pin6)

OpenCV &3%

SG90

S (Yellow)
5V (Red)

GND (Brown)

o BIEFEUEEIMINEG

1 mkdir ~/cv && cd ~/cv
2 python3 -m venv venv
3  source venv/bin/activate # EuFEIIE venv

24 numpy #1 opencv

5v Power

5v Power

GPIO

GPIO

14 (UARTO TX)
15 (UARTO RX)
13 (PWMO)

) & (SPIO CEQ)

GRPIO

GPIO

GPIO

GPIO

GPIO

# Bl ov bR, (TR
# AIEEIAEE venv

7 (SPIO CE1)
1 (EEPROM SCL)

12 (PWMO)

16
20 (PCM DIN)
21 (PCM DOUT)

Description
Signal
Power supply

Ground

(OV)GND
(+5V)
(PWM)
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1 pip install -U pip numpy # & numpy
2  pip install opencv-python opencv-contrib-python # opencv F#Ht}z contrib
o ISIFZesE
1 python3 -c "import
cv2,sys,numpy;print('openCcv:',cv2.__version__, '"NumPy:',numpy.__version__)"

F: OpencCV.

ABEIRAY
OpenCV ERBFHIMAEIRARR, 7 YuNet EISIIAR, Z/R4EE sface BEURBIAR.

#: opencv zoo/models/face recognition sface - GitHub .
15BIIREN
TERETEEEN

1  wget
https://github.com/opencv/opencv_zoo/blob/main/models/face_detection_yunet/fa
ce_detection_yunet_2023mar.onnx

2 wget
https://github.com/opencv/opencv_zoo/blob/main/models/face_recognition_sface/
face_recognition_sface_2021dec.onnx

BSXHFRIE . /model B&1Z

23 SFace Recognition | _Github .
NGB R

o BEIAKBREEESER/N,
o XHBZNINIAZ;
o EF ./face f4k,

N
§ |

Arnold.jpg Clarke.jpg Cox.jpg David.jpg Edward.jpg Jennifer.jpg

¢

Perry.jpg Robert.jpg

Lisa.jpg Loken.jpg Luna.jpg

iy .
REtNiz ]
(FRREIRIREL 40pin 5|§1EEOAI PWM IhgE, SCHL SGOO fetNIkzsl, FHizFlietiRENRE.

53
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af://n1103
https://github.com/h030162/PlateRecognition/
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Lin1TI8< touch servo360.py FEREFREFRRINANTLE

import sys, time
import RPi.GPIO as GPIO

GPIO_PIN = 18
FREQ = 50
CENTER = 7.5
RANGE = 2.5
# - Parameters ---------

SPEED_DPS = 48

PWM_DEAD = 0.05

0

# Sl FEFY 480 J
# it

def duty(speed):

return CENTER + max(-1, min(l, speed)) *

def rotate(target_deg, speed=1.0):

mwin

target_deg :

speed

[INTRT}

if not target_deg:

return
direction
run_speed
run_time

pwm = GPIO.PWM(GPIO_PIN, FREQ)

1 if target_deg > 0 else -1

speed * direction

abs(target_deg) / (SPEED_DPS *

pwm.start(0)

pwm.ChangebDutyCycle(duty(run_speed))

time.sleep(run_time)
pwm.ChangeDutyCycle (CENTER)
time.sleep(PWM_DEAD)

pwm.stop()

if __name__ ==

' main__":

if len(sys.argv) < 2:
print("EDAE"); sys.exit(l)
deg = float(sys.argv[1l])

GPIO.setmode (GPIO.BCM)

GPIO.setup(GPIO_PIN, GPIO.OUT)

try:

rotate(deg)

finally:

GPIO.cleanup()

RS,

BR

ZimiAfTIE< python servo360.py 90 AEALIEHTEHEESN 90 K,

# [z

=}

RANGE

speed)

# B


af://n1123

WESERT

EARRBAIMCTERIEM £, SCENERFNMBIRY, SFEXGER. WEE. B, MRER

&
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XHEZR

1 ~/AI/FaceRecognition $ tree

2 | .

3 }— access.names

4 |— app.py

5 }— face

6 | — Arnold. jpg

7| | — clarke.jpg

& | b= perry.jpg

9| | L— Robert.jpg

10 }— model

11 | — face_detection_yunet_2023mar.onnx
12 | — face_recognition_sface_2021dec.onnx
13 | | L— face_registry.pkl

14 |— static

15 | | L— result.jpg

16 L— templates

17 L— dindex.html

]
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HEEEEE?

= a
REFNFF) BT
BRBIEE

X3

BE=MREXY, . /access.names AEEE, ./app.py A flask BRSZ=8/Gim,
*./templates/index.html JIMITIEIH,

Flask [Sif

LimIAAT touch app.py FEEMRARSEREMIEFM, FHRININ TS

#!/usr/bin/env python3

import os, cv2, numpy as np, pickle, time

from pathlib import Path

from flask import Flask, request, jsonify, render_template, url_for
import RPi.GPIO as GPIO

import threading

PIN_SERVO 18

FREQ = 50
GPIO.setmode(GPIO.BCM)
GPIO.setup(PIN_SERVO, GPIO.OUT)
pwm = GPIO.PWM(PIN_SERVO, FREQ)
pwm.start(0)

# AR
ACCESS_LIST = set(line.strip() for Tine in open('access.names') if
Tine.strip())

# - NAEAY - -

detector =
cv2.FaceDetectorYN_create("model/face_detection_yunet_2023mar.onnx", "",
(320, 320))

recognizer =
cv2.FaceRecognizerSF_create("model/face_recognition_sface_2021dec.onnx",
"

registry = pickle.Toads(Path("model/face_registry.pkl").read_bytes()) if

Path("model/face_registry.pkl").exists() else {}

def rotate(angle, speed=480):
duty = 2.5 if angle > 0 else 12.5
pwm.ChangebDutyCycle(duty)
time.sleep(abs(angle) / speed)
pwm.ChangebutyCycle(0)
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def door_cycle():
rotate(90); time.sleep(3); rotate(-90)  # | J2EFH|

app = Flask(__name__)

@app.route('/")
def index():
return render_template('index.html")

@app.route('/upload', methods=['POST'])
def upload():
file = request.files['image']
img = cv2.imdecode(np.frombuffer(file.read(), np.uint8),
cv2.IMREAD_COLOR)
h, w = img.shape[:2]
detector.setInputSize((w, h))
faces = detector.detect(img)[1]
name, score = "Unknown", 0.0
if faces is not None:
face = faces[0]
aligned = recognizer.alignCrop(img, face)
feat = recognizer.feature(aligned)
for reg_name, reg_feat in registry.items():
s = recognizer.match(feat, reg_feat,
cv2.FaceRecognizerSF_FR_COSINE)
if s > score:
score, name = s, reg_name
if score < 0.3: # R HIEIME
name = "Unknown"

# 125801k

if name != "Unknown" and name in ACCESS_LIST:
threading.Thread(target=door_cycle, daemon=True).start()
tip = f"{name} iHiEIT"

else:
tip

f"{name} TLHIR, FELAimIT"

# RAF RIS
if faces is not None:
X, Y, w_box, h_box = map(int, face[:4])
cv2.rectangle(img, (x, y), (x + w_box, y + h_box), (0, 255, 0), 2)
cv2.putText(img, f"{name}:{score:.2f}", (x, y - 6),
CV2.FONT_HERSHEY_SIMPLEX, 0.6, (0, 255, 0), 2)
out_path = "./static/result.jpg"
cv2.imwrite(out_path, img)

return jsonify(name=name, score=round(score, 3), tip=tip,
result_url=url_for('static', filename='result.jpg'))

import atexit
atexit.register(lambda: (pwm.stop(), GPIO.cleanup()))
if _name_ == '_main__":

app.run(host="'0.0.0.0", port=5000, debug=False)



Web Bijig

{7 touch ./templates/index.html FEE HTML BlimMTIARER, FHRIIA0 TS

1 <!doctype html>
2 <html lang="zh">
3 <head>
4  <meta charset="utf-8">
5 <title>W#&IRI12E</titTe>
6 <meta name="viewport" content="width=device-width,initial-scale=1">
7 <style>
8 :root{
9 --accent:#00c853;
10 --danger:#ff1744;
11 --bg:#e3f2fd;
12 --card:rgba(255,255,255,.75);
13 --radius:16px;
14 --trans:.35s cubic-bezier(.4,0,.2,1)
15 |}
16  body{margin:0;height:100vh;display:flex;align-items:center;justify-
content:center;background:var(--bg);font-family:system-ui,Arial}
17  #card{width:320px;padding:32px 24px;background:var(--card) ;backdrop-

filter:blur(12px) ;border-radius:var(--radius) ;box-shadow:0 8px 32px
rgba(0,0,0,.1);text-align:center;transition:var(--trans)}

18 h2{margin:0 0 20px;font-size:22px;font-weight:600;color:#0d47al}

19 dnput[type=file]{dispTlay:none}

20  Tlabel{display:inline-bTlock;padding:10px 20px;border:2px dashed var(--
accent) ;border-radius:var(--radius);cursor:pointer;color:var(--
accent);transition:var(--trans)}

21 Tabel:hover{background:var(--accent);color:#fff}

22 button{margin-top:16px;padding:10px O;width:100%;border:none;border-
radius:var(--radius) ;background:var(--accent);color:#fff;font-
size:16px;cursor:pointer;transition:var(--trans) ;box-shadow:0 2px 8px
rgba(0,200,83,.3)}

23  button:active{transform:scale(.97)}

24 .status{margin-top:18px;font-
size:17px;height:24px;opacity:0;transition:var(--trans)}

25 .status.show{opacity:1}

26  .status.ok{color:var(--accent)}

27 .status.no{color:var(--danger)}

28 1img{width:100%;border-radius:var(--radius);margin-top:16px;box-shadow:0 4px
16px rgba(0,0,0,.08);display:none}

29  </style>

30 </head>

31  <body>

32 <div id="card">

33 <h2> NIRRT T4 </h2>

34 <input type="file" id="f" accept="1image/*">

35 <label for="f">iE#HMH</Tabel>

36 <button oncTlick="up("> Ff&iJl</button>

37 <div id="s" class="status'"></div>
38 <img id="1i">

39 </div>

40

41  <script>
42 async function up(Q{


af://n1139

const file=f.files[0];

if(!file)return alert('"iHiEEFEEN ") ;
s.className="status show';s.textContent="i{15h..";
const fd=new Formbata();fd.append('image',file);
const r=await(fetch('/upload',

{method: 'POST',body:fd}).then(x=>x.json()));
s.textContent=r.tip;
s.classList.toggle('ok',!r.tip.includes("f64%"));
s.classList.toggle('no',r.tip.includes('#H%5"'));
i.src=r.result_url+'?t="+Date.now();i.style.display="block';
setTimeout(()=>{s.textContent="0C.5%[], iR

' ;i.style.display="none'},3000)

}

</script>

</body>

</html>

HEH$
ZIGHIT touch access.names FFEERERNHE, HRINIABYIE

Linda
Edward
Clarke

R,
MR
Limth1T58< python app_pC.py BEI1TFERF;

Z2mFTED Web JRSZE8RMILE, ¥0 http://192.168.31.117:5000/ ;

1 $ python app_DC.py

ployment. Use a production WSGI

- - [07/)an/2026 19:14:16] "POST /upload HTTP/1.1" 200 -
- - [07/Jan/2026 19:14:16] "GET /static/result.]pg?t=1767784459210 HTTP/1.1" 200 -
- - [07/)an/2026 19:14:29] "POST /upload HTTP/1.1" 200 -
- - [07/Jan/2026 19:14:29] "GET /static/result.jpg?t=1767784472423 HTTP/1.1" 200 -

ISTERF T ARSS 2R AIRMI T ;

o iy it =, INEBERRBIARK;
o mir LU iR, MZEAIERRBIER. BERIFET,
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ABSRRBITIEE

ARSRBITEE

o [FERIACHUERITHEE, EHINSEETB, FrAirEd;
o F=RHE, MEHURRIEHHESE 90 B, Fom KA,
o MRS JREXE, ER S50 K.



ARSRRBINIEE

B, FfARE!

ARABINS
EET o jng
I'._-i!-ilﬂ;
BE

AXNET TAHEIR CMO NANO ERITEHILES OpenCV EHRY YuNet BiEH SFace HHEISTIIA
RORBIRINBIRT, BEMNEERE. T)ISHEEEREN. KA. WRinkEE, MRERFME, HEX
FrRRENS Al SURRIRIEF AFIN RIRIHRH T 55,

ETEEE: https://blog.csdn.net/qg_36654593/article/details/156761888

[ TIFFIEIK CMO NANO Etiit&Ei])
YOLO26 SpER =

AXNRET TUHEIR CMO NANO EfiRiTEIZES OpenCV #0 Ultralytics EeSEIR YOLO26 #RimER
Z, FHBRRE. S, Bgodl BEoR. iSRRI, SENEEE. HE
REN, KBS, MRETS.

U= byt

o HEFTIIE: OpenCV%i, Ultralytics B{FEIZEE. YOLO26 Tl HREYRENSE
e YOLO26: Bintaill. sLhInE]. Efgok. &M, IeEaNE,

HEIE

BIERE(ERE. OpenCV &4, Ultralytics FEERE. YOLO26 ##EITHEZE,



af://n1169
https://blog.csdn.net/qq_36654593/article/details/156761888
af://n1173
af://n1175
af://n1181

%

o &EZ WiFi SCHITCEMESIBIS,
* {8 Type-C HIREASCINIREMHE;

p.
4

SN 1 PAZS300007
B ED-CMONAND:
10008

OpenCV 3%
OpenCV 2—MNFRRAHENULREE, ZRATERLIR. RS HRNIES ISR,

0

AT EBRBINDZREG Python, REAIEIMERTE.
o BIEFEUEREIMINEG

1 python3 -m venv venv # BUEMIEE venv
2 source venv/bin/activate # BUFREMIAE venv

o L% numpy F opencv


af://n1183
af://n1190

pip install opencv-python opencv-contrib-python
o ISR

python3 -c "import
cv2,sys,numpy;print('opencv:',cv2.__version__, '"NumPy: "', numpy.__version__)"

o HIHRAS
N OpencCV.
Ultralytics 5f3&

Ultralytics BEFZFEITENMTMA TEREIURAEIAR, FiEHXm. HA YOLOEE,; BE
EER. BER. #EREE FHR.

ef ultralytics

EEEN. BER. SLOIDEl EBigoE 1 25 HESPRALE.
o LI ultralytics 4B (RRIANET)

pip install --no-cache-dir --no-deps torch # 4 WNA7
pip install ultralytics

o INiFEesE

python3 -c "import ultralytics, sys, torch; print('ultralytics',
ultralytics.__version__, '| torch', torch.__version__, '| Python',
sys.version.split(Q[0])"

o BHBNRAS

(venv) 1 no $ python3 -c "import ultralytics, sys, torch;

rint('ultralytics', ultralytics. version_, '| torch', torch. wversion , ']

thon', sys.version.split()[0])"
ultralyt 8.4.5 | torch 2.9.1+cpu | Python 3.13.5
(venv) 1 L:~/AT _demo $ ]

F0: ultralytics .

YOLO26

Ultralytics YOLO26 2 YOLO ZFISCRISISIGN=RAISF SR, MAFFnThinsfRIFERSEMmIR
it. BSIANTEMART, BRTAOENSHRME, BRERTEHIMERICIHT, LISKHER, BiR
BEZTIHARIERE.


https://opencv.org/
af://n1210
https://www.ultralytics.com/
https://www.ultralytics.com/yolo
https://docs.ultralytics.com/tasks/detect/
https://docs.ultralytics.com/modes/track/
https://docs.ultralytics.com/tasks/segment/
https://docs.ultralytics.com/tasks/classify/
https://docs.ultralytics.com/tasks/pose/
https://github.com/ultralytics/ultralytics
af://n1227
https://www.ultralytics.com/

57.5 26

ss01 P ultralytics

YOLO26

52.5 5

95

s 50.0 1

47.5 4

—8— YOLO26
YOLOv1O
RTDETRv4
RTDETRv3
RTDETRv2
RTDETR

COCO mAP})

45.0 A

42.5 A

40.0 1 25

37‘5 7 T T T T T T T
0 2 4 6 8 10 12 14 16
End-to-End Latency T4 TensorRT10 FP16 (ms/img)

YOLO26 BIZRMIIEIE ="Mz RN :

o fEiEME: YOLO262 imZlin 158, BFEMTUNER, THIEWRKEDH (NMS) . BidiEkRX
—EIBELETR, HETEER. FRE.

o HRBME: InRlimRihBER T EBINEMNE, WNMAKXKEWTER, R’ TIER,

o JJIIZEIFR: YOLO26 5|\ MuSGD fliftas, 3k TiZsaAvis R RAIKEL, BESIEELHRY
R R RN S TR,

o {ESZIFEMML: YOLO26 $HXIENESSINTBEXIRISUH, SIEAT Segmentation AYENX
DERRIANZREREIER, BTSREERMITAIEEXEUUARMET (RLE), ARBIIRAEIRSK
AR AR R AR PRSI SR )RR,

XEBIFHERE T —MEERY, ZRERIIEIIR LN TESIHEE, RUETRERE, HE
ECPU LHIEITIRERE 7 43%, FEHEESRIFZRER,

L : YOLO26 | Ultralytics .
fRBYIREY
TEFTERIRELS

1 wget
https://github.com/ultralytics/assets/releases/download/v8.4.0/yolo26n.pt

2  wget https://github.com/ultralytics/assets/releases/download/v8.4.0/yolo26n-
seg.pt

3  wget https://github.com/ultralytics/assets/releases/download/v8.4.0/yolo26n-
cls.pt

4 wget https://github.com/ultralytics/assets/releases/download/v8.4.0/yolo26n-
pose.pt

5 wget https://github.com/ultralytics/assets/releases/download/v8.4.0/yolo26n-
obb.pt

BXXHFBIE . /model E&IZ,
i


https://docs.ultralytics.com/zh/models/yolo26/
af://n1242
af://n1246

FHa

E AN L

=Ny

b

YOLO#&/iR%BY

HEET

=gl

BFENER—IUE SR B B E SR BRI EFISEAIRES.

BN E—RARE, XLNFESETEGTrIER, MRS MERIIREMERES

P Object Detection .

X3

LimIAAT touch or.py FTERERRIH, FHAINGN TES


af://n1249
https://docs.ultralytics.com/tasks/detect/
af://n1254

1  dmport cv2

2 from ultralytics import YOLO

3

4 model = yoLO('./model/yolo26n.pt") # In#EEA

5 dmg = cv2.imread('./img/road.jpg") # NEE R

6

7 results = model(img, imgsz=640, conf=0.25) # ik[7| Boxes
8 annotated = results[0].plot() # HERFRES
9

10 cv2.imshow("YOLO Detection", annotated)  # 3%l

11 cv2.waitkey(0)
12 cv2.destroyAllwindows ()

RFRE.

BR

o ZIRHIT python or.py f§<, MERHITHIRRS!
o KiRFIENRBIZIRMIE. BEREE. FIFHER

(venv) L : python or.py

0: 448x640 2 persons, 1 bicycle, 4 cars, 3 buss, 5 traffic lights, 3922.8ms

Speed: 200.7ms preprocess, 3922.8ms lnference, 36. 1ms postprocess per image at s
hape (1, 3, 448, 640)

o BERERRBILR
XYOLO Detection@raspberrypi E (=] |\§|

lﬂ@

L5

PIDEIRIRBIEGR TS IR, FREISEGINERBI D EITFE.

o


af://n1258
af://n1269

SEHIS ENEE R R —RERREECEE, SNAEBEGRTEMNSR, URBMERIEIIFEER

L Instance Segmentation .

53

LURAAT touch seg.py FEFERFIM, FHAINAN TS

import cv2
from ultralytics import YOLO

NN
—
pui

model = YOLO('./model/yolo26n-seg.pt') # oy

1
2
3
4
5 1img = cv2.imread('./img/bicycle.jpg"')
6
7
8
9

results = model(img, imgsz=640, conf=0.25)  # HfEFI/)
annotated = results[0].plot(boxes=False, labels=False) # mask

11  cv2.namedwindow("YOL026-Seg", cv2.WINDOW_NORMAL)
12 cv2.imshow("YOL0O26-Seg", annotated)

13 cv2.waitkey(0)

14 cv2.destroyAllwindows ()

R,
BR

o ZIwHIT python seg.py 18S, XBEIRHTEIRDE!
o RimFIEMRBIZIRIMIER, AR, FBIHFER

python seg.py

0: 640x640 1 person, 2 bicycles, 1 dog, 6951.1ms

Speed: 251.2ms preprocess, 6951.1ms inference, 198.0ms postprocess per image at
shape (1, 3, 640, 640)

o HERTEGIEIER


https://docs.ultralytics.com/tasks/segment/
af://n1274
af://n1278

x YOLO26-Seg@raspberrypi @
Codobeeae®a

(x=283, y=2‘“ R:160 G:132 B:108
X YOLO26-Seg@raspberrypi @
CR0UeEEAB®EE

(x=469, y=448) ~ R:114 G:103 B:85

S

Bl K2 ENEIG2 KEI—HFE XAIEIH.

Bl o Restmt 2R N KBRS — 1 EEE D L.
P¥M: Image Classification .
X3

LimAAT touch cls.py FEEFERNM, FHRIDAI TS


af://n1290
https://docs.ultralytics.com/zh/tasks/classify/
af://n1295

1  dmport cv2

2 from ultralytics import YOLO

3

4 model = YoLO('./model/yolo26n-cls.pt') # InEAE R

5 dmg = cv2.imread('./img/road.jpg") # NEE R

6

7 results = model(img, imgsz=640, conf=0.25) # ikx[7] Boxes
8 annotated = results[0].plot() # HEHE IR
9

10  cv2.imshow("YOLO-Classify", annotated) # P R

11 cv2.waitkey(0)
12 cv2.destroyAllwindows ()

RFRE.

BR

o ZmHAT python cls.py 1§, WERBRATHZE,;
o KIRFTEMRBIRIRIMIR. BEE. BT, YIirEER

(venv) 1 = python cls.py

0: 640x640 moving van 0.19, minibus 0.10, pole 0.08, pay-phone 0.85, mobile home

0.03, .3ms
Speed: 512.0ms preprocess, 3034.3ms inference, 11.8ms postprocess per image at s
hape (1, 3, 640, 640)

o BERTEGDRE

"X YOLO Classify@raspberrypi o] B |
@O

moving_van 0.19
minibus 0.10

(x=509, y=427) ~ R:73 G:79 B:91


af://n1299

(x=274, y=348) ~ R:255 G:213 B:53

bt

ERETR—IUSRRBIBGPEERIUBENES, XERBERAXER. KERTLARYRA
BNERD, BIANKRTS. MR EAIRFSE.

ZHHEIMERNRHE AR, XERHREGFURENXER, BEEEESTRNEGES .

¥ Pose Estimation .

53

LIHHAT touch pos.py FTEEFERFIM, FANIIAI TR

1  dmport cv2

2 from ultralytics import YOLO

3

4  model = YOLO('./model/yolo26n-pose.pt')  # JCHE LA

5 1img = cv2.imread('./img/dance.jpg")

6

7  results = model(img, imgsz=640, conf=0.25) # iR[F Keypoints
8 # annotated = results[0].plot(kpt_radius=4, kpt_line=True) # M &+i%EL
9 annotated = results[0].plot(

10 boxes=False, # TCHME

11 labels=False, # Tohri

12 conf=False, # LEEE

13 kpt_radius=4, # 5j</J\

14 kpt_line=True B

15 | )

16

17  cv2.imshow("YOLO-Pose", annotated)

18 cv2.waitkey(0)

19 cv2.destroyAllwindows ()

RS,


af://n1311
https://docs.ultralytics.com/tasks/pose/
af://n1316

o ZimH4T python pos.py 8¢, WARESHITRERINE,
o ZiRFTEMRBIZINIAGEE. HEERE. BEE. BHNHER
(venv) 13 : A python pos.py

0: 480x640 10 persons, 4683.3

Speed: 180.5ms preprocess, 4683
hape (1 , 480, '
(venv) 1j oz iz |

o HERTRESMITER

x YOLO-Pose@raspberrypi E’
8

(x=322, y=368) ~ R:146 G:143 B:138

EREHERT N



af://n1320
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ER B EilzRaYEH R —AheeaIiafiE, XL NFESHILEE TEGTRIBR, RS MERIE
AITRESHEREED L.

¥ Oriented Bounding Boxes Object Detection .

53

£mAAT touch obb.py FEFERIME, FHAINAN TS

1  dmport cv2

2 from ultralytics import YOLO

3

4 model = YOLO('./model/yolo26n-obb.pt"') # AR
5 dmg = cv2.imread('./img/parking.jpg') # NI A
6

7  results = model(img, imgsz=640, conf=0.25) # ik[7] Boxes
8 annotated = results[0].plot(labels=False) # IHIHE

9

10 cv2.imshow("YOLO-obb", annotated) # BE IR

11 cv2.waitkey(0)
12 cv2.destroyAllwindows ()

RFHE,

BR

o ZHHI{T python obb.py 1E<, XERHITEIMRBIFIESE;
KISFTENRBZEINERPE,. HE. EEE. BINEER

(venv) 1jl@raspberrypt: python obb.py

0: 480x640 4 ships, 1 large vehicle, 75 small vehicles, 4025.3ms

Speed: 2 s preprocess, 4025.3ms inference, 31.4ms postprocess per image at s
hape (1, 3, 480, 640)

o HERTIEEENTER

x YOLO Detection@raspberrypi E’@@
S

BT

-

e — e

= i =
v T AN N WA BN AT Y A YA Nt “ - N
B8R 508000 e s NS
LN N ANDNGO NN INONOSE NG p ARSI NoA A N
4

g

B ! i [
(x=722, y=585) ~ R:132 G:124 B:105


https://docs.ultralytics.com/tasks/obb/
af://n1336
af://n1340
af://n1352

[SEe

AINMET TUAETR CMO NANO BatRiHEH145E OpenCV # Ultralytics FESCHR YOLO26 #RimER
E, FLUBERRE. &S5t Bgodl. BGgoR. IFREQUNImEIRIT, SERNEEE. K5
IREN. FEMARS. MRERE, NEXTRELS Al STURAREF AFIN AR HRE T 8%,

APk https://blog.csdn.net/qg_36654593/article/details/157097310

[ TSIk CMO NANO EiRiTHE#]
MLX90640 FARE{SIY

AXNET TAHEIR CMO NANO BfRITEIZES MLX90640 ABRIERESIER, SCIIRGHAAMIRE
THIRAGMINER IR, SEERIRT, BER. MEEE. BEUL. BRETIHEFRE.

INE A

MLX90640 B—a DRI IMNARGIEY UERRES, T5 Raspberry Pi oS {#F, SLIISCRHEERTN
*.

MLX90640 i&jd Python HIAEEEIRH ZSNE, BAERIFFRIGEECEIG.

MLX90640 B]J T AT ARG, Zphiais. TINERRERRE. SitRFRissna,

o TE{ERE: ERMIBLE MLX90640 HEHUEREZERIEIR CMO NANO 89 IIC #£01;
o INFIBEE: QUEEINING, LEABEIHE,

o BEMAK: MAXEREHERE. 8% IC Hbht, PRISEERITED;

o BEgER: EH python JRIEF] matplotlib PEREE ~SLATENE;

o YLBMK: £5& matplotlib FEREECIEIRE B ELURF B REER.

=gt
RNTEFRZERE, RITETF MLX90640 {EREESHN 11C 1B(SHMYAY PCB &bk,
3D iE4E


af://n1352
https://blog.csdn.net/qq_36654593/article/details/157097310
af://n1356
af://n1358
af://n1374
af://n1376

u2
vCC  Hi
3N vour p Vs 19
3 SED ne B ?g"l SOA_EXT _fza, 2
c1 R ek
1uF TPRT9193—33&;1 c3 SCLEXT 4

| 22nF

GND =

YZT1070-06104-04025-01

vCcC

e
—S

Qi1 Q1.2
NDC7002N NDC7002N
- 3
%'” o4 N0 VoD B {
e mbe—1—1
MLX00640ESF-BAB-000-TU c2 o4

| 100nF | 1uF
GND

I MLX90640EHIRIERES - SZBIFHRIFAES

iR

o (£ Type-C HIRLSLIIREMHA;
* iERE WiFi SCHLWSIBSHETER;
o {EFItFRELIZER MLX90640 1EERF CMO NANO FFAMR, REH AT


af://n1378
af://n1380
https://oshwhub.com/lijinlei0907/mlx90640-thermal-camera-sensor
af://n1383

MLX90640 RaspberryPi CMO Note

SDA SDA (Pin3) Serial Data
SCL SCL (Pin5) Serial Clock
GND GND Ground
VIN 3V3 Power

\
JAR3RIA300330308030300 0. )

h

WIRiEE
ORI

1 python -m venv .venv
2 source .venv/bin/activate

LERRRMGE
LERRMGE


af://n1412
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pip install numpy

pip install matplotlib

pip install RPi.GPIO adafruit-blinka

pip install adafruit-circuitpython-m1x90640

i
RHTHES

RS
BImITIES

sudo i2cdetect -y 1

ERiiciBFHIEA 0x33 XIRNZER T MLX90640

aspberrypi:~ $ sudo i2cdetect -y 1
8 1 2 3 4 5 6 7 8 9 a b

£mt T m1x90640_print_temp.py FrEEs4, FHRINANTHRAS

import time

import board

import busio

import numpy as np
import adafruit_m1x90640

def main(Q:
# Setup I2C connection
i2c = busio.I2C(board.sCL, board.SDA, frequency=400000)
mix = adafruit_m1x90640.MLX90640(i2c)
mlx.refresh_rate = adafruit_mIx90640.RefreshRate.REFRESH_2_HZ

frame = np.zeros((24 * 32,)) # Initialize the array for all 768
temperature readings

while True:
try:
mlx.getFrame(frame) # Capture frame from MLX90640
average_temp_c = np.mean(frame)
average_temp_f = (average_temp_c * 9.0 / 5.0) + 32.0
print(f"Average MLX90640 Temperature: {average_temp_c:.1f}C
({average_temp_f:.1f}F)")
time.sleep(0.5) # Adjust this value based on how frequently
you want updates


af://n1420
af://n1426

except valueError as e:
print(f"Failed to read temperature, retrying. Error: {str(e)}'™)
time.sleep(0.5) # wait a bit before retrying to avoid flooding
with requests
except KeyboardInterrupt:
print("Exiting...")
break
except Exception as e:
print(f"An unexpected error occurred: {str(e)}™)

if _name_ == "__main__":
main()

RS,
WR
LKintATHE<S python m1x90640_print.py &{T{3;

o WntJENMERESREETNTIEE, FEFRERER, BE LFEKE.

(.venv) 1j1 5 rrypi: % python mlx90640 print temp.py

/home/1j1/m1x90640/ .ve b/ .13/s1te-packages/adafruit_blinka/microcontrolld

:30: RuntimeWarning: I2C frequency 1is not settable in python, 1ignoring!
warnings.warn(

Average MLX90640 Temperature: 25.5C (77.9F)

Average MLX90640 Temperature: 25. (78.2F)

Average MLX90640 Temperature: 25. (78.3F)

Average MLX90640 Temperature: 2! (77 .9F)

Average MLX90640 Temperature: 2! (77.6F)

Average MLX90640 Temperature: 2! (77 .8F)

Average MLX90640 Temperature: 25. (78.0F)

Average MLX90640 Temperature: 2! [0k

Average MLX90640 Temperature: 2! (77 .4F)

Average MLX90640 Temperature: 2! (77.5F)

Average MLX90640 Temperature: 25. (78.1F)

Average MLX90640 Temperature: 2! (77.8F)

Average MLX90640 Temperature: 2! (77.9F)

Average MLX90640 Temperature: 25.6C (78.1F)

ERENRITRIES, LIEXTFAIRELS

export BLINKA_FORCEBOARD=RASPBERRY_PI_ZERO_2_W
export BLINKA_FORCECHIP=BCM2XXX

SEdGR
£RimHAT touch m1x90640_plt.py #FiE3f4, HIIAO TR

import time

import board

import busio

import numpy as np

import adafruit_m1x90640

import matplotlib.pyplot as plt

i2c = busio.I2C(board.scL, board.SsbDA)
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mix = adafruit_m1x90640.MLX90640(i2c)
mlx.refresh_rate = adafruit_m1x90640.RefreshRate.REFRESH_4_HZ # Set to a
feasible refresh rate

plt.ion(Q)

fig, ax = plt.subplots(figsize=(12, 7))

therml = ax.imshow(np.zeros((24, 32)), vmin=0, vmax=60)
cbar = fig.colorbar(therml)

cbar.set_label (r'Temperature [$A{\circ}$c]', fontsize=14)

frame = np.zeros((24%32,))
t_array = []
max_retries = 5

while True:
tl = time.monotonic()
retry_count = 0
while retry_count < max_retries:
try:
mlx.getFrame(frame)
data_array = np.reshape(frame, (24, 32))
therml.set_data(np.fliplr(data_array))
therml.set_clim(vmin=np.min(data_array),
vmax=np.max(data_array))
fig.canvas.draw() # Redraw the figure to update the plot and
colorbar
fig.canvas.flush_events()
plt.pause(0.001)
t_array.append(time.monotonic() - tl)
print('sample Rate:
{0:2.1f}fps'.format(Ten(t_array)/np.sum(t_array)))
break
except valueError:
retry_count += 1
except RuntimeError as e:
retry_count += 1
if retry_count >= max_retries:
print(f"Failed after {max_retries} retries with error:
{e}™
break

REAHL,
WR
o KiIEHITHES python mIix90640_plt.py IEITHAD;
o SHEER matplotlib (hFE, ERBGNE, REANGESHEE;
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¥ Figure 1 (e B R
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ATHHEERTER, £ Matplotlib RERERIEIRHITFBLIE,
£RImHAT touch m1x90640_plt_smooth.py FTEESH, HRONAITLAD

1  dimport time

2 dimport board

3 dimport busio

4 dqmport numpy as np

5 import adafruit_m1x90640

6  dmport matplotlib.pyplot as plt

7

8 def initialize_sensor():

9 i2c = busio.I2C(board.scCL, board.SDA)
10 mix = adafruit_m1x90640.MLX90640(i2c)
11 mlx.refresh_rate = adafruit_mIx90640.RefreshRate.REFRESH_4_HZ
12 return mlx
13
14 def setup_plot():
15 plt.ion()
16 fig, ax = plt.subplots(figsize=(12, 7))
17 therml = ax.imshow(np.zeros((24, 32)), vmin=0, vmax=60, cmap='inferno',

interpolation="bilinear")

18 cbar = fig.colorbar(therml)
19 cbar.set_label(r'Temperature [°C]', fontsize=14)
20 plt.title('Thermal Image')
21 return fig, ax, therml
22
23 def update_display(fig, ax, therml, data_array):
24 therml.set_data(np.fliplr(data_array))
25 therml.set_clim(vmin=np.min(data_array), vmax=np.max(data_array))
26 ax.draw_artist(ax.patch)
27 ax.draw_artist(therml)
28 fig.canvas.draw()
29 fig.canvas.flush_events()

30
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def main(Q):
mix = initialize_sensor()
fig, ax, therml = setup_plot()

frame = np.zeros((24%32,))
t_array = []
max_retries = 5

while True:
tl = time.monotonic()
retry_count = 0
while retry_count < max_retries:
try:
mlx.getFrame(frame)
data_array = np.reshape(frame, (24, 32))
update_display(fig, ax, therml, data_array)
plt.pause(0.001)
t_array.append(time.monotonic() - tl)
print('sample Rate: {0:2.1f}fps'.format(len(t_array) /
np.sum(t_array)))
break
except valueError:
retry_count += 1
except RuntimeError as e:
retry_count += 1
if retry_count >= max_retries:
print(f"Failed after {max_retries} retries with error:

{e}"™)
break
if _name__ == '_main__":
main()
(REFEARAE.

BR

Limth1THE<S python m1x90640_plt_smooth.py iZ{T{LES
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ANET TIRIER CMO NANO ER#RITEILES TMC2209 #&ERSCI] 42 SNk, @ig
MQTT BECInfefssl, H—3F5i%it LabVIEW A1, SCIEHEENE B o iELLs i TRIEEESR
&, GEEhEE. INSEBE. OLED B, iEE. TRAIE. WEERE,

B ME

o HEETIIF: BhERE INGERE. python ER;

e OLED 3¥zf1: 3XEX RTC BJja). OLED ®/x~. mEIRRE;

o CHEBHIREN: WIT GPIO #4) TMC2209 IRzNE N1, OLED BrRiEEIRSMER;

o JEIEEH: A MQTT M FAI=IRIRSS RS, SCHNSAZIEHILS L,

o HHERLE: 2RIt LabVIEW A7, SEIIHEBANELBMIETT, FHEILSKEFEEUE.

TR

{8 Type-C R EIEIZRIRIEAES;

SEFAt FRERIERE CMO NANO FFA&#R#N 0.96 X OLED #&EHk;
SRRt FREIERE CMO NANO F1 TMC2209 i ERAARTMERR ;
I HEEAAD TMC2200 &tk

ER T AVEBYRIZER: TMC2209 /9 EBHL{HE,

OLED

OLED #&R{EF SSD1306 IKXz), HHES IIC Lk 1 &,

12C 128x64
OLED Display
Module

SDA SCL GND VCC

SCYDIERRIN T
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BEHTNT

OLED CMO Nano Note
SCL SCL Serial Clock
SDA SDA Serial Data
GND GND Ground
VCC 3.3V Power
cgtizzt)!
LEEHR A NIDEC [ef5R} 8mm LHTP1tEEN, iEMA 18 B, . PMALEH /TR

|_NIDEC (2%

BT
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Motor power supply input
4.75-28V

current adjustment
adjustable resistor

ENABLE [0
| MS1/ADO O
1 MS2/AD1 1O

SPREAD [0
RX [0

™ [0
STEP |O
DIR [€

MCU

- +
LOGIC SUPPLY
3TO 5V

IRZNSE(ERE TMC2209, SEGEM,: TMC2209SILENTSTEPSTICK .

EETIUNT
TMC2209 CMO0 Nano
Dir GPI027
STEP GPIO17
EN GPI022
GND GND
VCC 3V3

HRIECHEBYUERERFESENEIR, XEEMRE SV AFEHitE.

MR

IXEE(sEFE Tuma.oled JEBREN OLED &R,

Note

Dirction
Step
Enable
Ground

Power
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o ZinHITFFIMES, T3 luma.oled
pip install Tuma.oled

M luma.oled - PyPI .

MQTT Broker

MQTT 2—HERTYEAMAVEERIMY, MQTT fRSSE: (MQTT Broker) REOEMH.

MQTT Broker 2—Fr/ASLlR, #E) MQTT EFHEHTIES. F/AFRRIKA, MQTT Broker BEEEAN
EESESMNAZ AERR. BASkKiR, MQTT Broker IEEFIHABIGER, RIBFAXTHRH
TR, Ho&RETIRE.

N

”D Publish l MQTT

g e Broker

B EMQX 83 AMth MQTT MRS58, ERSRAFABRHENTIRIRSS =R,
IXEBfEF KZonelEEk 10T Studio {EAIT BRI HETR.

iERER

stepmotor

OLED IRz
IE—$REIE RTC Bf%h, OLED FEAEERMFATS:, EEBHIENEL

53

int{TIE<S touch oled_rtc.py HEEI(4, FHRINAI TS

from Tuma.core.interface.serial import 1i2c
from luma.core.render import canvas

from Tuma.oled.device import ssd1306

from PIL import Image, ImageFont

import os

import time

import datetime


https://pypi.org/project/luma.oled/
af://n1558
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8

9 serial = i2c(port=1, address=0x3C)

10 device = ssd1306(serial)

11

12 # 1k

13 font_fg = ImageFont.truetype("/usr/share/fonts/truetype/dejavu/DejavuSans-
Bold.ttf", 22)

14  font_date =
ImageFont.truetype("/usr/share/fonts/truetype/dejavu/Dejavusans.ttf", 20)

15

16 # Jn#20mi

17  frame_Tlist = []

18 for i in range(l, 21):

19 img_path = os.path.join("frame", f"{i}.jpg™)

20 img = Image.open(img_path).convert("1")

21 frame_list.append(img)

22

23 frame_index = 0

24

25  try:

26 while True:

27 now = datetime.datetime.now()

28 date_str = now.strftime("%Y-%m-%d")

29 time_str = now.strftime("%H:%M")

30

31 with canvas(device) as draw:

32 # FH

33 draw.bitmap((32, 0), frame_list[frame_index], fill=1)

34 # (A

35 draw.text((2, 25), time_str, font=font_fg, fill=1)

36 # HIH

37 draw.text((2, 5), date_str, fill=1)

38

39 frame_index = (frame_index + 1) % 20

40 time.sleep(0.1)

41

42  except KeyboardInterrupt:

43 device.clear()

REFCRS.
HESSHIMEERIEEN, B GIF SHUSTIERME F, RRINFHFwE, REE
frame 3143£,

BR

o ZinH{TIES python rtc_oled.py IBZ1TFERF;
e OLED B/~HHA. BHELAR AT ASIHE;
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C]
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SiHEHIEE]

EEFRIER CMO NANO ##; 40pin 5|iMEO, =6 GPIO WY, 4548 TMC2209 LI 42 SHEB
MIKE), HERIEERES, GFEE. AEMNGE,

53

LinthiT3E<S touch stepmotor_oled.py FEEN{HF, FHRIIUITHAES

1 from Tuma.core.interface.serial import 1i2c
2 from Tuma.core.render import canvas
3 from luma.oled.device import ssd1306
4 from PIL import Image, ImageFont
5 dimport os
6  dimport time
7  dimport datetime
8 dmport threading
9 dimport RPi.GPIO as GPIO
10
11 | # —-—--—-m - OLED gt -------------—-—-—————-
12  serial = i2c(port=1, address=0x3C)
13  device = ssd1306(serial)
14
15 # Tk
16 font_main =
ImageFont.truetype("/usr/share/fonts/truetype/dejavu/Dejavusans-Bold.ttf",
14)

17  font_small =
ImageFont.truetype("/usr/share/fonts/truetype/dejavu/DejavuSans.ttf", 12)

18

19 # fEiz)m

20  frame_Tlist = []

21 for i in range(l, 21):

22 img = Image.open(os.path.join("frame", f"{i}.jpg")).convert("1™)
23 frame_list.append(img)

24 frame_index = 0

25

20 | i} cemceommeosreesmemsoos BITRSTE - -

27 current_angle = 180

28 speed_ms = 0.2

29 direct_text = "cw"

30  running = True

31

32 # MOLBERERHTSAE (BhEFRLLIETT, ASZHPLHZE)
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def screen_task():
global frame_index
while running:
now = datetime.datetime.now()
date_str = now.strftime("%Y-%m-%d")
time_str = now.strftime("%H:%M:%S")

with canvas(device) as draw:
# K25 N B s
draw.bitmap((32, 0), frame_list[frame_index], fill=1)

NN EIEEYSS
draw.text((0, 0), date_str, font=font_small, fill=1)
draw.text((0, 11), time_str, font=font_main, fill=1)

# M HLEE TR

info_dir = f"Dir: {direct_text}"

info_speed = f"v: {speed_ms}ms"

info_angle = f"Ang: {abs(current_angle)}deg"
draw.text((2, 24), info_dir, font=font_small, fill=1)
draw.text((2, 36), info_speed, font=font_small, fill=1)
draw.text((2, 48), info_angle, font=font_small, fill=1)

frame_index = (frame_index + 1) % len(frame_list)
time.sleep(0.1)

R U el T G ———
STEP = 17

DIR = 27

EN = 22

PULSE_PER_360DEG = 1600 # 8 4/
PULSE_PER_DEG = PULSE_PER_360DEG / 360

GPIO.setmode(GPIO.BCM)
GPIO.setup(STEP, GPIO.OUT)
GPIO.setup(DIR, GPIO.OUT)
GPIO.setup(EN, GPIO.OUT)
GPIO.output(EN, GPIO.LOW)

def run_angle(degree, speed):

global direct_text

pulses = int(abs(degree) * PULSE_PER_DEG)

if degree > 0:
GPIO.output(DIR, GPIO.HIGH)
direct_text = "Cw"

else:
GPIO.output(DIR, GPIO.LOW)
direct_text = "ccw"

delay_s = speed / 1000.0

# Zifkrh, JoPHZE, e

for _ in range(pulses):
GPIO.output(STEP, GPIO.HIGH)
time.sleep(delay_s)
GPIO.output(STEP, GPIO.LOW)

time.sleep(delay_s)

if _name_ == "_main__":



91 # JEBNG G DA
92 t = threading.Thread(target=screen_task, daemon=True)
93 t.startQ)
94
95 try:
96 while True:
97 current_angle = 180
98 run_angle(current_angle, speed_ms)
99 time.sleep(1l)
100
101 current_angle = -180
102 run_angle(current_angle, speed_ms)
103 time.sleep(l)
104
105 except KeyboardInterrupt:
106 running = False
107 time.sleep(0.2)
108 device.clear()
109 GPIO.output(EN, GPIO.HIGH)
110 GPIO.cTleanup()
111
RFHL,

)
BR
o KimH{THE< python stepmotor_oled.py IEITHERF;

e OLED B7-EH. HE. XZAzNE. SHEIRTS, 8fFHn6n,. BE. AES,
o FHABHUERIENELE;

§ m— = |'i-|
JE*EE?:E%“
RIZER CMO NANO EERERIZR, @I MQTT WM SCIl =ik e, Wil eRis ot ER L hEse.

it
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Lin1TI8<S touch stepmotor_mqtt.py FrEES{HF, FHRIIAITLEE

from Tuma.core.interface.serial import i2c
from luma.core.render import canvas
from Tuma.oled.device import ssd1306
from PIL import Image, ImageFont
import os

import time

import datetime

import threading

import json

import RPi.GPIO as GPIO

import paho.mgtt.client as mqtt

# 4R AR
current_angle = 0

speed_ms = 0.2

direct_text = "STOP"
running_flag = True

mqtt_client = None

# OLED #J4htk
serial = i2c(port=1, address=0x3C)
device ssd1306(serial)

font_main =
ImageFont.truetype("/usr/share/fonts/truetype/dejavu/Dejavusans-Bold.ttf",
14)

font_small =
ImageFont.truetype("/usr/share/fonts/truetype/dejavu/Dejavusans.ttf", 12)

# N [

frame_list = []

for i in range(l, 21):
img = Image.open(os.path.join("frame", f"{i}.jpg")).convert("1™)
frame_list.append(img)

frame_index = 0

def screen_task():
"""OLEDJ5 & Wil LA
global frame_index
while running_flag:
now = datetime.datetime.now()
date_str = now.strftime("%Y-%m-%d")
time_str = now.strftime("%H:%M:%S")

with canvas(device) as draw:

# K725 N3]

draw.bitmap((32, 0), frame_list[frame_index], fill=1)

# H A

draw.text((2, 0), date_str, font=font_small, fill=1)

draw.text((2, 10), time_str, font=font_main, fill=1)

# BITIRES

draw.text((2, 24), f"Dir: {direct_text}", font=font_small,
fi11=1)
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draw.text((2, 36), f"v: {speed_ms}tms", font=font_small,
fi11=1)

draw.text((2, 48), f"Ang: {current_angle}deg",
font=font_small, fill=1)

frame_index = (frame_index + 1) % len(frame_list)
time.sleep(0.07)

# HLAC &
STEP = 17

DIR = 27

EN = 22

PULSE_PER_360DEG = 1600 # 8%4i/
PULSE_PER_DEG = PULSE_PER_360DEG / 360

GPIO.setmode (GPIO.BCM)
GPIO.setup(STEP, GPIO.OUT)
GPIO.setup(DIR, GPIO.OUT)
GPIO.setup(EN, GPIO.OUT)
GPIO.output(EN, GPIO.LOW)

def run_angle(degree, speed):

global direct_text, current_angle

pulses = int(abs(degree) * PULSE_PER_DEG)

current_angle = degree

if degree > 0:
GPIO.output(DIR, GPIO.HIGH)
direct_text = "cw"

else:
GPIO.output(DIR, GPIO.LOW)
direct_text = "ccw"

delay_s = speed / 1000.0

for _ in range(pulses):
GPIO.output(STEP, GPIO.HIGH)
time.sleep(delay_s)
GPIO.output(STEP, GPIO.LOW)
time.sleep(delay_s)

direct_text = "STOP"

# MQTT [A]

def on_connect(client, userdata, flags, rc):
print ("MQTT &™)
client.subscribe("1j1/stepmotor")

def on_message(client, userdata, msg):
global speed_ms
try:
payload = json.loads(msg.payload.decode())
angle = payload.get("angle", 0)
speed_ms = payload.get("speed", 0.2)
print(f"ig#454: MIE {angle}, #J¥ {speed_ms}tms")

# PATIEFE

run_angle(angle, speed_ms)

# JiekE s R S oK

client.publish("1j1/stepmotor”, '{"result":"OK"}"')
except Exception as e:



print("ENTER:", )

# EEF
if _name__ == "_main__"
# J3Z0LEDZ:
t_screen = threading.Thread(target=screen_task, daemon=True)
t_screen.start()

# MQTTH /i

matt_client = mqtt.Client()
mgtt_client.on_connect = on_connect
mgtt_client.on_message = on_message
mgtt_client.connect("iot.kittenbot.cn", 1883, 60)

try:
mgtt_client.loop_forever()

except KeyboardInterrupt:
running_flag = False
time.sleep(0.2)
device.clear()
GPIO.output(EN, GPIO.HIGH)
GPIO.cleanup()

RS,

e
WER
o ZinH{THE<S python stepmotor_ mqtt py BE{TIERF;

e OLED E7=EHH. RHE. AZ=AzpE. THEHVAZS, €FELRE. FE. BES,
o RIRFIED MQTT IR, 8RN, BZESFER,

pio $ python stepmotor_mqtt.py
,~tepmut0r mgtt.py:115: DeprecationWarning: Callback

= mgtt.Client()

EE0.2ms

e IZ1T MQTTX B4, FHEERE, WA MQTT fRSSEsiElE iot.kittenbot.cn ;
o FEEITIENERA 1j1/stepmotor ;
e |l 1j1/stepmotor J3 topic &3X JSON 3% {"angle": -95, "speed": 0.2} hEfeBEIrAE,;
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