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2.1. DEBUG UART
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FAERXZE (MobaXterm, putty) %, MUMobaXtermAflF, ZESEHANT:

Session settings
N @ B ¥ ¥ K @ @ ¥ FE =

Waming: you have reached the maximum number of saved sessions for the personal edition of MobaXterm
You can start 2 new session but it will not be automatically saved.
Please support MobaXterm by subscribing to the Professional edition here: https://mobaxterm mmGueb

»¥ Basic Serial settings L4

Serial port *[COM7 (USB-SERIAL CH340 (COM7)) v @)s)‘ 1500000 ~

»

SSH Telnet Rsh Xdmcp RDP VNC FTP SFTP  Serial File  Shel @ osh AwsS3 WSL

¥ Advanced Serial settings Bl Terminal settings Bogkmark 9
&% Advanc jal setting i ing ogla @

o QO
Serial (éM) session

o¥

s @ OK © Cancel

SSHE &R

EREIPHIFIRT, EARIABIISSHERH RS,
SSHEFRNKSEH:

root/123456

linaro/123456
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SSH Telnet Rsh Xdmcp RDP  VNC FTP  SFTP  Serial File Shell Browser Mosh AwsS3 WSL

Warning: you have reached the maximum number of saved sessions for the personal edition of MobaXterm
You can start a new session but it will not be automatically saved.
Please support MobaXterm by subscribing to the Professional edition here: hitps:/imobaxterm.mobatek.net

Basic SSH settings

Remote host "[TOZT68 02T ] 8 Specify username  |root v| 5 Port 22 &

B Advanced SSH settings B Terminal settings “* Network settings Bookmark settings

Secure Shell (SSH) session

& 0K @ Cancel
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FREMBEFIRURNMIZOMEI21FI22, W ¥
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22
23

PowerShell

root@linaro-alip:/# ifconfig etho
eth@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500

inet 192.168.0.90 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::1b83:a156:cbhb16:c6b® prefixlen 64 scopeid 0x20<link>
ether fa:c6:ba:c7:0c:60 txqueuelen 1000 (Ethernet)

RX packets 141 bytes 15129 (14.7 KiB)

RX errors @ dropped 4 overruns @ frame 0

TX packets 89 bytes 9306 (9.0 KiB)

TX errors @ dropped @ overruns @ carrier @ collisions 0

device interrupt 121

root@linaro—alip:/# ifconfig ethl Q
ethl: flags=4163<UP,BROADCAST,RUNNING,MULTICAS mtu 1500

inet 192.168.0.91 netmask 255.255 5.0 broadcast 192.168.0.255

inet6 fe80::8992:70c3:f104:e0be’ ixlen 64 scopeid 0x20<link>
ether fe:c6:ba:c7:0c:60 txquy@e 1000 (Ethernet)
RX packets 293 bytes 30522 .8 KiB)

RX errors @ dropped 6 @ ns @ frame 0

TX packets 151 bytes @ (15.0 KiB)

TX errors 0 dropged.@ erruns @ carrier @ collisions 0
device interrupt 12&

Q-
EthernetZ#SIPIRE: i$
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30

PowerShell

root@linaro—-alip:/# touch /etc/netplan/@l-netcfg.yaml
root@linaro-alip:/# vim /etc/netplan/0l-netcfg.yaml
root@linaro—-alip:/# cat /etc/netplan/@l-netcfg.yaml

network:
version: 2
ethernets:
etho:
dhcp4: no
addresses: [192.168.3.121/24]
nameservers:
addresses: [192.168.3.1,8.8.8.8, 114.114.1
14.114]
routes:
- to: 0.0.0.0/0
via: 192.168.3.
metric: 100
#ILBNAERR O
root@linaro—alip:/# netplan apply . (;2 °
Cannot call openvswitch: ovsdb-server. ses(' is not running.

root@linaro-alip:/# ifconfig etho@ (é,

etho: flags=4163<UP,BROADCAST, MULTICAST> mtu 1500
inet 192.168.3.121 ié;; 255.255.255.0 broadcast 192.168.3.255
inet6 fe80::1b83:315§: b16:c6b@ prefixlen 64 scopeid 0x20<link>
inet6 fe80::f8c6:baf:'fec7:c60 prefixlen 64 scopeid 0x20<link>
ether fa:c6:ba:c7:0c:60 txqueuelen 1000 (Ethernet)
RX packets 4 bytes 417790 (407.9 KiB)
RX errors opped 164 overruns @ frame 0
TX packe 92 bytes 32299 (31.5 KiB)
TX errors @ dropped @ overruns @ carrier @ collisions 0
device interrupt 121

-LR%&H'EEEF lttn?:._.\lplx§1)3,mi§ﬁo

2.2.2. WiFi

ERAWIFI/ESF N, FEERRLMRESREFNES, REEFATN7, WTEMR:

15



A
Ap <

4

0O NO UL B WN -

AT IEEINmel T B wifit ()
N
e Shell

H#EEMBIZOIRS: 6&
root@linaro—-alip:~# nmcli device 0
HERA T H2 BB SR WiFi IW%Q
root@linaro—-alip:~# nmcli devj@ ifi list

#HEED WiFi . -

root@linaro-alip:~# nmcli device wifi connect TKS password Z43
HIAEIRIRTS § .

root@linaro—alip:~#$ connection show ——active

& EwlanOfJIPHbLE, Eﬁi&%ﬁiﬂ]i
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16

2.2.3. Bluetooth

Shell

root@linaro—alip:/# ifconfig wlano
wlan@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500

inet 192.168.0.118 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::1036:80b4:5082:7440 prefixlen 64 scopeid 0x20<link>
ether c@:f5:35:12:ad:a2 txqueuelen 1000 (Ethernet)

RX packets 170 bytes 22149 (21.6 KiB)

RX errors @ dropped 5 overruns @ frame 0

TX packets 24 bytes 2683 (2.6 KiB)

TX errors @ dropped @ overruns @ carrier @ collisions 0

root@linaro—-alip:/# ping www.baidu.com -I wlan®
PING www.wshifen.com (103.235.47.188) from 192.168.0.118 wlan@: 56(84) byt

€S

of data.

64 bytes from 103.235.47.188 (103.235.47.188): icmp_seq=1 tt1=45 time=274

ms

ms

ms

ms

SEER:
mir RE] —»> [RE] —> [BEEENIRE] —»> [5FNR&EEX]
BIRIERIMHARE IR E, ERFEERNIRFEIARIELRE S HTERE, W TEMR:

64 bytes from 103.235.47.188 (103.235.47.188): <f§;§§eq=2 tt1=45 time=299
64 bytes from 103.235.47.188 (103.235.42.1(2):0icmp_seq=3 tt1=45 time=320

64 bytes from 103.235.47.188 (103.235)@8): icmp_seq=4 tt1=45 time=241

i
\(\

le‘o
&

17
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#TFEST

root@linaro-alip:/# bluetoothctl
#1HE

root@linaro-alip:/# bluetoothctl
HERETRE

root@linaro-alip:/# bluetoothctl
#HEFEETIRE

root@linaro-alip:/# bluetoothctl
#IE T BOXt

root@linaro—alip:/# bluetoothctl
HIERE

root@linaro-alip:/# bluetoothctl

O 00O NO UL & WN B

I
N RS

2.3.1. I\

BRI\ O APH2.0-4PEZ28J13, N TFEIFIR:

power on
scan on
devices
trust 7C:C1:80:09:DD:6C

pair 7C:C1:80:09:DD:6C

connect 7C:C1:80:09:DD:6C

o XHIWFEE, BTFEXFIQ IWHIH

19



1 #BEFF
2 root@linaro—-alip:/# aplay -1
3 sk List of PLAYBACK Hardware Devices sk
4  card 0: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES
8323 HiFi-0 [dailink-multicodecs ES8323 HiFi-0]
5 Subdevices: 1/1
6 Subdevice #@: subdevice #0
7 card 1: rockchiphdmi [rockchip-hdmil, device @: rockchip-hdmi i2s-hifi-0
[rockchip-hdmi i2s-hifi-0]
8 Subdevices: 1/1
9 Subdevice #0@: subdevice #0
10
11
12 #BEREIE R
13 root@linaro—-alip:/# aplay -D hw:0,0 xihuangni.wav
14  Playing WAVE 'xihuangni.wav' : Signed 16 bit chz’ Endian, Rate 44100 H
z, Stereo
15 .
16 #ESEMEIHDMI - O
17 root@linaro—-alip:/# aplay -D hw:1,0 x)(g;ngni.wav
18  Playing WAVE 'xihuangni.wav' : Signqq,l bit Little Endian, Rate 44100 H
z, Stereo 60
.. O
2.3.2. E#ll »

$$&§%1E§3.5mmﬂl*ﬁﬁffn@$®&) J12, F1EEMX1.25T-5PEMNEFH A, AP AREZRIZAEHEE
BHEFER , WTNEFR:

20



. THENGN @)
. TEENRE . O°
CTIAMR RIS EH, EX AT %,

{ .
L R GND MIC CTIA
&

HilRE:

1 root@linaro-alip:/# amixer —c @ cset numid=67 off

2 root@linaro-alip:/# echo -n "micl" > /sys/class/es8388_mic/mic_channel

3 root@linaro-alip:/# arecord -D hw:0,0 -f S16_LE -r 16000 -c 2 test_micl.wav
B EMEIEAN:

v Shell

1 root@linaro-alip:/# aplay -D hw:0,0 xihuangni.wav

2.3.3. Mic

21



MX1.25T-2P£Z R X#%J11, W FEFxR:

e

22



A~ W N R

S Ul

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

HEERSRE
root@linaro-alip:/# arecord -1
kxxx List of CAPTURE Hardware Devices sxkkx
card 0: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES
8323 HiFi-0 [dailink-multicodecs ES8323 HiFi-0]
Subdevices: 1/1
Subdevice #@: subdevice #0
card 1: rockchiphdmi [rockchip-hdmil, device @: rockchip-hdmi i2s-hifi-0
[rockchip-hdmi i2s-hifi-0]
Subdevices: 1/1
Subdevice #0@: subdevice #0

#EREERE (FERERAEH):

root@linaro—alip:~# amixer —-c @ cset numid=50 100

numid=50, iface=MIXER, name="'Capture Digital Volumej
R type=INTEGER,access:rw———R——,values:2,min:q<f§:!i92,step=0
: values=100,100
| stcale—min=—96.00dB,step=0.50dB,muEe=<:)0

root@linaro-alip:~# amixer -c @ cget 342;3252
numid=52, iface=MIXER,name="'Left Cha 1 Capture Volume'
; type=INTEGER,access=rw——R es=1,min=0,max=8, step=0

: values=0
| dBscale-min=0.00dB,stgp=4. B,mute=0
root@linaro—-alip:~# amixer —-c @ cget numid=53
numid=53, iface=MIXER Q'Right Channel Capture Volume'
; type=INTEGER, a =rw———R——,values=1,min=0,max=8, step=0
: values=0

| dBscale-min=0.00dB,step=3.00dB,mute=0

Bt il (FTF)
root@linaro—-alip:~# amixer —-c @ cset numid=41 3
numid=41, iface=MIXER, name="'ALC Capture Function'
; type=ENUMERATED, access=rw————— ,values=1,items=4
; Item #0 'Off'
; Item #1 'Right'
; Item #2 'Left!
; Item #3 'Stereo!
: values=3

HEBINEE:
root@linaro-alip:~# amixer -c @ cset numid=38 8
numid=38, iface=MIXER, name="'ALC Capture Target Volume'
; type=INTEGER,access=rw—————— ,values=1,min=0,max=15, step=0

23



ﬂé : values=8
RERFSEIRE:

jg root@linaro—-alip:~# amixer —c @ cset numid=46 15

48 numid=46, iface=MIXER, name="'ALC Capture NG Threshold'

49 ; type=INTEGER,access=rw————- ,values=1,min=0,max=31, step=0

50 : values=15

51 WREBRFEARTE:

52 root@linaro-alip:~# amixer -c @ cset numid=51 off

53 numid=51, iface=MIXER, name="'Capture Mute'

54 ; type=BOOLEAN, access=rw—————— ,values=1

55 : values=off

O #EnicA® (MCRERENA, ENRERER) |

59 root@linaro—alip:~# amixer —-c @ cset numid=67 on

59 numid=67, iface=MIXER,name="'Main Mic Switch'

60 ; type=BOOLEAN, access=rw—————— ,values=1

61 : values=on

62 root@linaro—-alip:/# echo -n "mic2" > /sys/class/e<§588_mic/mic_channel
root@linaro-alip:/# arecord -D hw:0,0 -f S16_LE, -F 16000 —c 2 test_mic2.wa

" N

#ENFRE:
22 root@linaro-alip:/# amixer —-c @ cse;é;éumid=67 off

67 root@linaro-alip:/# echo —-n "micl" ys/class/es8388_mic/mic_channel
root@linaro—-alip:/# arecord -D \ —f S16_LE -r 16000 -c 2 test_micl.wa

\Y . 0
2.4. RTC Q\-

MX1.25T-2P RTCEESEF;EJZ&Q—FWH_V
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{FRA3V ANEith,
[ J

rtchEgE B 7535 ‘\O

1 #RENE 0

2 root@linaro-alip:/# date -g " -10-09 14:02:30"

3

4 #BricHHEARANS BRINASH—H

5 root@linaro—alip:/# h kK -w

6

7 #ﬁﬁyrﬁ#rtcé’.aﬁam‘en@a@igﬁﬁyﬁm‘a;ﬁﬁxﬁﬁ%

8 root@linaro-alip:/# hwclock -r

9 2024-10-09 14:02:35.945604+00:00

2.5. USB#&[

ERZIFIMTypeCHENO (USB3.2 Genl OTG+DP1.4) , X#F2PUSB3.0-A#E, 21USB2.0PH2.0-
4P %00, USBXIIMNHRRINT4A,

2.5.1. TypeCi&EO

TypeC#2 (USB3.2 Gen1 OTG+DP1.4%H) J7, M1 TFEAfR:
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o F#%Host. Devicet®Ez B rhik

o LTHEDPETRIMY ¢ O

Device AL 0‘6

Eﬁwmﬁﬁﬁﬁﬁﬁﬁm,ﬁilﬁ%ﬁﬁéghmﬁ%,
| BEAFTETE V313 \

T FHREMN Smmi
®

i Loader i wHER: o |

‘ ockdeviInage: \ID0_SBC35868-Andr oi d12-20240716-1203. img

Bl Hig i

Bl

| &BAmsgs |0 e

LIRS

AhitixE g
pllEnts=goayl
RS THE
IS AR
SAEIFLashInfoFFi4
SAEIFLashInfoRfith
EFIEFAE
EFIBRT)
T#IBF iR
THIBRT
THEHE

7 FEElF (100%). .
T-HETh

o FI{EAADBHEXF R TANEFHITINEERIL

HostE iR

EATypeCig®, BT TypeC to USB-ARLIELIEANUSBIME, W FEFR:



O
o THRBIUA. WE. BATHERER . O
N\

DP&EZ, (O
BT TypeCEINREEIE & IENDPE <28, Eziéﬂ&a‘—c to HDMIZBE 4 E 1 ZEHDMIE 228

.\(\

o TIREEIEIITYPE-C DPi#HIEE, DPEEZHTIESE

2.5.2. USB3.0¥0

FRFF21USB3.0 O, HONMEREALOJO, N TER:
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USBBERMHEV@IARAEES, 27TUSBIROHAEZH2HMAMN, USBRIRIZH], TR

- O

USBIO  BRARS i &\ oS
XHAEIR e @ > /sys/class/leds/usb_pwr/brightness
USB1/2 Fia

FiREiR 6cho 1> /sys/class/leds/usb_pwr/brightness

HERFHIRR: RETRE"0"KARR, 5\1"9?1"6 IR

2.5.3. USB2.03&[ $$

FHRECE T 28K USB2.0 PH2.0-4P3%E 0, {UFJ8F1J9, USBIZOJIRHASV@IARIIRENEES), W1 TFEFR
e
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2.6. TF Card . O°

TFREEX$5SDIO3.0, XiFmiRSDE, ?%Dﬁ?ﬂ‘&ééﬁ, LIRNSEine

b

L 101 3224974 ®
q W%« 2533
v oni
Recavery

YAARRINNN
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TFRZEAE, EREBPLENTFREREAL,

»
]
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-
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:
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!
L
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1 root@linaro—alip:/# fdisk -1

2 Disk /dev/ram@: 8 MiB, 8388608 bytes, 16384 sectors

3  Units: sectors of 1 % 512 = 512 bytes

4 Sector size (logical/physical): 512 bytes / 4096 bytes

5 I/0 size (minimum/optimal): 4096 bytes / 4096 bytes

6 crnans

7

8 Device Boot Start End Sectors Size Id Type

9 /dev/mmcblklpl 135 3858623 3858489 1.8G e W95 FAT16 (LBA)

10

11 root@linaro-alip:/# df -h

12 XHRZS X ER TR ER%s BEER

13 /dev/root 536G 6.5G 45G 13% /

14  devtmpfs 4.0M 8.0K 4.0M % /dev

15  tmpfs 2.9G 0 2.9G 0% /dev/shm

16 tmpfs 1.2G 3.6M 1.2G 1% /run Q

17  tmpfs 5.0M 12K 5.0M 1% /run/locp

18  tmpfs 2.96G 16K 2.9G 1% /tmO

19 /dev/mmcb1lk2p7 124M 12M  109M 10% /

20  /dev/mmcblk2p6 4.0G 292K 4.0G )Syserdata

21 /dev/mmcblklpl 1.9G 768K 1.9G % media/linaro/sdcard
EFE: EAFANERPETFemmes I:E’J’Wt ?—;ﬁﬁltf-ﬁﬂ’] Xt ETWN, SEITEEMER, Fb
BN,

2.7. M.2#0O $$$.

TR ERTEM.2-M-key M.24E 1%, TEFR:
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1 root@linaro—alip:/# fdisk -1
2 Disk /dev/ram@: 8 MiB, 8388608 bytes, 16384 sectors
3  Units: sectors of 1 % 512 = 512 bytes
4  Sector size (logical/physical): 512 bytes / 4096 bytes
5 I/0 size (minimum/optimal): 4096 bytes / 4096 bytes
6
7
8 Disk /dev/raml: 8 MiB, 8388608 bytes, 16384 sectors
9 Units: sectors of 1 % 512 = 512 bytes
10  Sector size (logical/physical): 512 bytes / 4096 bytes
11 I/0 size (minimum/optimal): 4096 bytes / 4096 bytes
12 noc
13 Disk /dev/nvme@nl: 476.94 GiB, 512110190592 bytes, 1000215216 sectors
14  Disk model: XPG GAMMIX S11L
15 Units: sectors of 1 x 512 = 512 bytes
16  Sector size (logical/physical): 512 bytes / 51%g5§:2§
17 I/0 size (minimum/optimal): 512 bytes / 512 byt
18 Disklabel type: dos . <:>0
19 Disk identifier: ©0x00000000 \\
20
21  Device Boot Start En Sectors Size Id Type
22 /dev/nvme@nlpl 2048 1000 5{3}, 000213135 476.9G c W95 FAT32 (LBA)
: S
24 root@linaro—alip:/# df -h
25 SRS AN BRI BAs EES
26  /dev/root 53G 6,56 45G 13% /
27  devtmpfs 4.0M @R 4.0M 1% /dev
28  tmpfs 2. 0 2.9G 0% /dev/shm
29  tmpfs 3.6M 1.2G 1% /run
30 tmpfs 5.0M 12K 5.0M 1% /run/lock
31  tmpfs 2.9G 24K 2.9G 1% /tmp
32 /dev/mmcb1lk2p7 124M 12M 109M 10% /oem
33  /dev/mmcblk2p6 4.0G 292K 4.0G 1% /userdata
34  /dev/nvme@nlpl 477G 2.1G 475G 1% /media/linaro/nvme

2.8. LCDE R

2.8.1. DP

DP#£O (USB-C) J7, @1 FEMR:



BJLAER USB-C % HDMI 5i5% %% HDOMI EnastmbiEE, a0

S

o REXIZ4K@30fpstit

2.8.2. HDMI-TX

FREHDMI-ARZ[J14, W TERRR:
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e 55 HDMI2.1 8K@60fps i

2.8.3. MIPI

e MIPIf#tEE}93.3V
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2.9. TPz

TP#[59(J16) 6Pin FPC 0.5mmEF, I TEFIR:
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J19FJ20{FEFAFPCO5-PUW-32Pf#i ot HIEMREF, J25{FFFPCO5-PUW-24Pilfii = FiEfEF, Heh
JI9FNU25FRIANIERE IMXA153%& L, J20BRINEBOV138551F 5%k,

RN T EAR:

e Rmes L

2.101. G2
PSS J1O8R Gk -
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1 root@linaro—alip:/# export DISPLAY=:0

2 root@linaro-alip:/# gst-launch-1.0 v412src device=/dev/video42 ! video/x-ra
w, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! au
tovideosink sync=false

M J20RGk (HATRX#50V13855, EHREE) -

1 root@linaro—-alip:/# export DISPLAY=:0

2 root@linaro—-alip:/# gst-launch-1.0 v412src device=/dev/video51 ! video/x-ra
w, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! au
tovideosink sync=false

W J 25 Sk : (\
O
. O

1 root@linaro-alip:/# export DISPLAY=:0 _, \

2 root@linaro—-alip:/# gst-launch-1.0 v4l device=/dev/video33 ! video/x-ra
w, format=NV12, width=1920, height= , framerate=30/1 ! videoconvert ! au
tovideosink sync=false E

- O
2.10.2. #ME: N

$ @
MERJ1ORIG KB A :
v $$

1 root@linaro-alip:/# v412-ctl —-verbose -d /dev/video42 —-set-fmt-video=widt
h=1920,height=1080,pixelformat="NV12' —-stream-mmap=4 —--stream-skip=3 --st
ream-to=./test-1920x1080.yuv —-stream-count=1 —-stream-poll

MERJ20 55 KB F -

1 root@linaro—-alip:/# v412-ctl ——verbose -d /dev/video51 —--set—-fmt-video=widt
h=1920,height=1080,pixelformat="NV12' —-stream-mmap=4 —--stream-skip=3 --st
ream-to=./test-1920x1080.yuv ——stream—-count=1 —--stream-poll

IMERJ251R G LB A -
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1 root@linaro—-alip:/# v412-ctl ——verbose -d /dev/video33 —--set-fmt-video=widt
h=1920,height=1080,pixelformat="NV12' —-stream-mmap=4 —--stream-skip=3 --st
ream-to=./test-1920x1080.yuv ——stream—-count=1 —--stream-poll

1 root@linaro-alip:/# ffplay —f rawvideo -video_size 1920x1080 -pixel_format
nvl2 ./test-1920x1080.yuv

2.10.3. {4
AL SL U - 0(\

1  root@linaro-alip:/# v4l2-ctl ——stream—gs:égﬂ -d /dev/video42 —-set-fmt-vid
eo=width=192@,height=1080,pixelforma225 2' ——stream-to=./output.yuv

HERJ20IB % S 157 b\}

. XN

1 root@linaro—-alip:/# v il ——stream-mmap=4 -d /dev/video51 —-set-fmt-vid
eo=width=1920,heighé ,pixelformat="NV12' —-stream-to=./output.yuv

MERJ 255 & KA :

1  root@linaro-alip:/# v412-ctl ——stream-mmap=4 -d /dev/video33 —--set-fmt-vid
eo=width=1920,height=1080,pixelformat="NV12"' —-stream-to=./output.yuv

BRI

1 root@linaro—alip:/# ffplay —-f rawvideo -video_size 1920x1080 -pixel_format
nv1l2 ./output.yuv

38



2.11. Fan X &3

PH2 5V FanX E3#&J3, W FERTR:

EXIF: Q .

39



pin IhgE IhEE
1 3.3V 5V
3 12C4_SDA 5V
5 12C4_SCL GND
7 GPIO76 UART7_TX
9 GND 10 UART7_RX
1 GPIO75 12 GPIO77
13 GPIO72 14 GND
15 GPIO73 16 GPIO74
17 3.3V 18 {\ GPIO136
19 SPI0_MOSI 20 .0 GND
.. O
21 SPIO_MISO xR GPIO137
23 SPIO_SCLK c’o 24 SPIO_CSO0
25 GND b 26 SPI0_CST
27 |2C7_sb\(\ 28 12C7_SCL
29 @56 30 GND
31 $§P057 32 GPIO132
33 GPIO58 34 GND
35 GPIO59 36 GPIO134
37 POWER_KEY 38 GPIO98
39 GND 40 GPIO99
2.12.1. GPIO

FiRY RIEOFE 7161GPIO, &1 GPIOS|MIE XA, I TEMR:

Fs pin GPIO 55 GPIO NUM LIBGPIODY =



10

M

12

13

14

15

16

7 GPI02_B4 76

11 GPIO2_B3 75
12 GPIO2_B5 77
13 GPIO2_B0 72
15 GPIO2_B1 73
16 GPI02_B2 74
18 GPIO4_BO 136
22 GPIO4_B1 137
29 GPIOT1_DO 56
31 GPIO1_D1
32 GPIO4_A4 132
- O
33 GPIO1_D2 &\58
35 GPIO1_D3 & 59
36 GPIO4_A6 60 134

38 GPIORA 98

40 $|03_A3 99

GPIO#HI, RiE LK [LIBGP&@J BT LB

4

O© 00 NO Ul B WN B

=
NS

libgpiod

[rm P = AN
HZRMR

apt install -y libgpiod-dev gpiod

# 188 GPI02_B4 HMHEHEFIRE
gpioset gpiochip2 12=1

# 18E GPI02_B4 HERETIRE
gpioset gpiochip2 12=0

# $KEX GPI02_B4 WMABTIRE
gpioget gpiochip2 12

gpiochip2 12
gpiochip2 11
gpiochip2 13
gpiochip2 8
gpiochip2 9
gpiochip2 10
gpiochip4 8
gpiochip4 9
gpiochip1 24
gpiochip1 25
gpiochip4 4
gpiochip1 26
gpiochip1 27
gpiochip4 6
gpiochip3 2

gpiochip3 3
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2.12.2. UART

FIRY BIEOMYE T1EUART (TTLEFE) , NMMpinAES T o :

pinf INBERE X BRIAFR A
8 UART_TX
TTL
10 UART_RX

1 #microcomZTEHm<S

2 root@linaro—-alip:~# apt—-get install microcom

3 # ik

4 root@linaro—-alip:~# microcom -s 115200 —p /dev/tty&
2.12.3. 12C O °

E1RY RIEOTRZ25812C, amaqpmniu%mx%w,“aw&

pinfi INREE X 606 RETR

3 I2C4_SDA
/dev/i2c-4
5 12C4_SCL

27 12C7 E
/dev/i2c-7
28 12C7*SCL

2.12.4. SPI

FRY BIZOMERKI2C, WRAIpinfIFIRET R T:

pinfi INREE X RETR
19 SPI_MOSI /dev/spidev0.0
21 SPI_MISO
23 SPI_SCLK

/dev/ttyS7

42



24 SPI_CS0

26 SPI_CST1 /dev/spidev0.1

2.12.5. POWER_KEY

FRY RBIZOEE37 pinfapower_key, X EVIZE T mA/dev/input/event0, HBINIEEFN RS EIREE

{EKEY_POWER, ®IM@idevtestfd &2l :

o scan all of /dev/input/event*

m M O T 1
I 3 = )

hdmi rockchip-—hdmi
[0-5]: 0

i product 0x0 version Ox0

value

valus [

value

value [

2.13. GPU

M Tglmark2-es2 FiggpuilllidE O :
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O 00O NO UL & WN B

10
11
12
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14
15
16
17
18
19
20
21
22
23
24
25
26

27
28

29
30

31

32

33
34
35
36
37
38

D ~rShell
dDawerQhea
rFowerone

root@linaro—alip:/# glmark2-es2
arm_release_ver: gl3p0-0leac@, rk_so_ver: 10

glmark2 2023.01

OpenGL Information

GL_VENDOR: ARM

GL_RENDERER: Mali-G52

GL_VERSION: OpenGL ES 3.2 v1.gl1l3p0-0leacd.0fd2effaecd483a5f4c440d2f
fa25eb7a

Surface Config: buf=32 r=8 g=8 b=8 a=8 depth=24 stencil=0 samples=0

Surface Size: 800x600 windowed

[build] use-vbo=false: FPS: 365 FrameTime: 2.740 ms

[build] use-vbo=true: FPS: 418 FrameTime: 2.395 m

[texture] texture-filter=nearest: FPS: 467 Fraqcié:?: 2.145 ms

[texture] texture-filter=linear: FPS: 461 FrameT#me: 2.172 ms

[texture] texture-filter=mipmap: FPS: 462 meTime: 2.165 ms

[shading] shading=gouraud: FPS: 382 FrameJiWe: 2.622 ms

[shading] shading=blinn-phong-inf: FP)<*§0 FrameTime: 2.461 ms

[shading] shading=phong: FPS: 390 F ime: 2.566 ms

[shading] shading=cel: FPS: 38 E{EE??Eme: 2.594 ms

[bump] bump-render=high-poly: 58 FrameTime: 3.881 ms

[bump] bump-render=normals: s 474 FrameTime: 2.111 ms

[bump] bump—render:height:\if : 472 FrameTime: 2.120 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 390 FrameTime: 2.569 ms
[effect2d] kernel=1, ,Qéifl;1,1,1,1,1;1,1,1,1,1;: FPS: 252 FrameTime: 3.97
5 ms

[pulsar] 119ht=fa§$§:quads:5:texture:false: FPS: 484 FrameTime: 2.070 ms
[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS
: 253 FrameTime: 3.956 ms

[desktop] effect=shadow:windows=4: FPS: 375 FrameTime: 2.668 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=map: FPS: 124 FrameTime: 8.085 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=subdata: FPS: 121 FrameTime: 8.288 ms

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction
=0.5:update-method=map: FPS: 176 FrameTime: 5.688 ms

[ideas] speed=duration: FPS: 220 FrameTime: 4.552 ms

[jellyfish] <default>: FPS: 341 FrameTime: 2.933 ms

[terrain] <default>: FPS: 67 FrameTime: 14.968 ms

[shadow] <default>: FPS: 261 FrameTime: 3.837 ms

[refract] <default>: FPS: 106 FrameTime: 9.462 ms

[conditionals] fragment-steps=0:vertex—steps=0: FPS: 478 FrameTime: 2.093
ms
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44

45

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 451 FrameTime: 2.218
ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 471 FrameTime: 2.127
ms

[function] fragment-complexity=1low: fragment-steps=5: FPS: 477 FrameTime:
2.097 ms

[function] fragment-complexity=medium:fragment-steps=5: FPS: 427 FrameTime
: 2.343 ms

[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 453 Frame
Time: 2.209 ms

[loop] fragment-steps=5:fragment-uniform=false:vertex-steps=5: FPS: 469 Fr
ameTime: 2.135 ms

[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 442 Fra
meTime: 2.267 ms

46
jé glmark2 Score: 355
)
2.14. NPU ‘\O

22Z (Purple Pi OH2 YOLOVSFF & F M) X#%,

(o&

{EFyolovsi#1TrknniZ B aE 15 M3 : Qb

2.14.1. éﬁi’érknn_yolovS_(@w :

&
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Shell

root@linaro—-alip:/# unzip rknn-toolkit2-master.zip

root@linaro-alip:/# cd rknn-toolkit2-master/rknpu2/examples/3rdparty/mpp/L
inux/aarch64

root@linaro-alip:/# ln -srf librockchip_mpp.so0.0 librockchip_mpp.so
root@linaro-alip:/# 1n —-srf librockchip_mpp.so0.0 librockchip_mpp.so.1

root@linaro-alip:/# cd -

root@linaro-alip:/# cd rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_de
mo

root@linaro—alip:/# chmod a+x build-linux.sh

root@linaro—-alip:/# export GCC_COMPILER=/usr/bin/aarch64-1inux—-gnu
root@linaro-alip:/mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_dem
o# ./build-linux.sh -t rk3576 —-a aarch64 -b Release

./build-1linux.sh -t rk3576 —-a aarch64 -b Release

/usr/bin/aarch64-1inux—-gnu Q

TARGET_S0C=RK3576

TARGET_ARCH=aarch64 <:>°

BUILD_TYPE=Release ¢
BUILD_DIR=/mnt/rknn-toolkit2-master/r 2/examples/rknn_yolov5_demo/buil
d/build_RK3576_linux_aarch64_Re1eas(E)

CC=/usr/bin/aa rch64—linux—gnu—jg€<0

CXX=/usr/bin/aarch64-1linux—-gnu

—-— Configuring done \

—— Generating done

—— Build files have written to: /mnt/rknn-toolkit2-master/rknpu2/exam
ples/rknn_yolov5_d uild/build_RK3576_1linux_aarch64_Release

[ 60%] Built tar rknn_yolov5_video_demo

[100%] Built target rknn_yolov5_demo

[ 40%] Built target rknn_yolov5_demo

[100%] Built target rknn_yolov5_video_demo

Install the project...

—— Install configuration: "Release"

— Up—to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./rknn_yolov5_demo

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/1lib/librknnrt.so

—— Up—to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/1lib/librga.so

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/RK3576

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/RK3576/yolov55—640-640. rknn
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—— Up—to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/bus. jpg

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/coco_80_labels_list.txt

—— Up—to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./rknn_yolov5_video_demo

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/lib/librockchip_mpp.so

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/lib/libmk_api.so

2.14.2. iz :
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Shell

root@linaro—alip:/# cd install/rknn_yolov5_demo_Linux
root@linaro-alip:/# chmod a+x rknn_yolov5_demo
root@linaro-alip:/mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_dem
o/install/rknn_yolov5_demo_Linux# ./rknn_yolov5_demo ./model/RK3576/yolov5
s—640-640.rknn ./model/bus. jpg
post process config: box_conf_threshold = 0.25, nms_threshold = 0.45
Loading mode...
sdk version: 2.3.2 (429f97ae6b@2025-04-09T09:09:27) driver version: 0.9.8
model input num: 1, output num: 3

index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800,
51ze=1228800, w_stride = 640, size_with_stride=1228800, fmt=NHWC, type=INT
8, qgnt_type=AFFINE, zp=-128, scale=0.003922

index=0, name=output®, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000
, $1ze=1632000, w_stride = 0, size_with_stride=1638400, fmt=NCHW, type=INT
8, qgnt_type=AFFINE, zp=-128, scale=0.003922

index=1, name=286, n_dims=4, dims=[1, 255, 4@, n_elems=408000, size
=408000, w_stride = @0, size with_stride=491520, t=NCHW, type=INT8, qgnt_t
ype=AFFINE, zp=-128, scale=0.003922 °

index=2, name=288, n_dims=4, dims:[l,.ig,pzv), 201, n_elems=102000, size
=102000, w_stride = 0, size_with_strig€=163840, fmt=NCHW, type=INT8, qgnt_t
ype=AFFINE, zp=-128, scale:0.003922<2)

model is NHWC input fmt 0

model input height=640, widthzfé channel=3
Read ./model/bus.jpg ...

img width = 640, img heighf\f 40

once run use 41.249000 ms

loadLabelName ./mode
person @ (209 243 10) ©.879723

person @ (479 23 526) 0.870588

person @ (109 237 232 534) 0.828112

bus @ (93 129 553 464) 0.700761

person @ (79 353 122 517) 0.307297

save detect result to ./out.jpg

loop count = 10 , average run 28.800200 ms

0_80_labels_list.txt

MITEREERRENREES, WTAMR:
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2.15. QT5 $$'

®$5qt5.15, WLTFHEMT:

1 root@linaro—-alip:/# source /usr/local/qt5/env.sh
2 root@linaro-alip:/# /usr/local/qt5/example/moveblocks

ERAWTAIR:
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2.16. USB E{%:L

2.16.1. HIAUSBIB&LIZET S

root@linaro-alip:/# grep '' /sys/class/video4linux/video*/name
®

/sys/class/video4li video73/name:Webcam gadget: UVC Color Camera
/sys/class/video4d /video74/name:Webcam gadget: UVC Color Camera

Uu B WN =

MU _EE BBEIUSBIEG L8 & S5 /dev/video73F1/dev/video74, —EXENER/NEI— DTS
BN/dev/video73,

2.16.2. EBUSBIRG L ZHFHIEGIEC
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root@linaro—alip:/# v412-ctl -d /dev/video73 —-list-formats—ext

ioctl: VIDIOC_ENUM_FMT
Type: Video Capture

[0]:

[1]: 'YUYV' (YUYV 4:2:2)
Size: Discrete

[2]:

'MIPG'

(Motion-JPEG, compressed)
Size: Discrete 1920x1080

Interval:
Interval:
Interval:
Interval:
Interval:
Interval:

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete

Size: Discrete 1280x720

Interval:
Interval:
Interval:
Interval:
Interval:
Interval:

Interv
Iqte
Inf\{ al:

Discrete
Discrete
Discrete
Discrete
Discrete

0
0
0
0
0
0

[SEESEN ]

.033s
.040s
.050s
.067s
.100s
. 200s

.033s
. 040s
.0
.06
190s

(30.000 fps)
(25.000 fps)
(20.000 fps)
(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)

5.000 fps)
20.000 fps)
(15.000 fps)
(10.000 fps)

Discréﬂi 72005 (5.000 fps)

X

§iscrete

: Discrete

Discrete

Size: Discrete 1280x720

ﬁterval:
Interval:
Interval:

Discrete
Discrete
Discrete

Size: Discrete 1920x1080

Interval:
Interval:
Interval:

Discrete
Discrete
Discrete

'H264' (H.264, compressed)
Size: Discrete 1920x1080

Interval:
Interval:
Interval:
Interval:
Interval:
Interval:

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete

Size: Discrete 1280x720

Interval:
Interval:
Interval:

Discrete
Discrete
Discrete

[SENS RS

[SEN SIS

(SRR S

(SIS I S I S R OS)

(SEE SIS

.033s
.067s
.100s

.067s
.100s
. 200s

.067s
.100s
. 200s

.033s
.040s
.050s
.067s
.100s
. 200s

.033s
.040s
.050s

(30.000 fps)
(15.000 fps)
(10.000 fps)

(15.000 fps)
(10.000 fps)
(5.000 fps)

(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
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ﬂ? Interval: Discrete 0.067s (15.000 fps)
Interval: Discrete 0.100s (10.000 fps)
Interval: Discrete 0.200s (5.000 fps)

48
49

MEA_EE G AUSBIRG K H B G ST A TSR :
1. MJPG 1920x1080 30fps
. MJPG 1280x720 30fps
. YUYV 640x480 30fps
. YUYV 1280x720 15fps
. H264 1920x1080 30fps
. H264 1280x720 30fps

oo o0 ~AWON

2.16.3. FIUSBIR % X EIR Q(\

{FFHgstreamer¥il i USBIZ & L B, " O ¢

2.16.3.1. MJPGIE (O&
P FUSBIB{S L 5 E18 EMUPGHE 2L, %a@;‘ﬁampmpegaeaﬁzﬁg%&:

| &

\\ Shell
1 gst-launch-1.0 v4125rc§/1ce:/dev/video73 ! image/jpeg,width=1920,height=1
080, framerate=30/1 'E pegdec ! videoconvert ! autovideosink

2.16.3.2. YUYV

WMRUSBR G LB HEBREYUVIAE, NAFEIEEmppjpegdeczides:
1 gst-launch-1.0 v412src device=/dev/video73 ! video/x-raw, format=YUY2, width

=640, height=480, framerate=30/1 ! videoconvert ! autovideosink sync=false

2.16.3.3. H26448=
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1

Shell

gst-launch-1.0 v412src device=/dev/video73 ! video/x-h264,width=1920,height
=1080, framerate=30/1 ! mppvideodec ! videoconvert ! autovideosink
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Purple Pi OH2 Buildroot&4;

3. IhRE I O{ER R E

3.1. DEBUG UART

DEBUG UARTHI&J5, #N FEIFAT:

""""

/[ N\

{EFHUSB Type-CHUEZ, E@E'\JUSBE‘%DO RASIRAZ—“USB-SERIAL CH340” %1%

o
X BEA) BEN)  FEEIH)
s T E HR « B BXE

v & LAPTOP-OGOJ4J5R
- § USBiEEasEIREs
- 1 =eRE
o O ahims
e HERIRTNEE
S TfEISHIRS
» = FTEDBASY




ERAPIHE (MobaXterm, putty) 3F, MUMobaXtermAflF, ixESEWUT:

- N
Session settings X
N @ ¥ @ E &€ @ ¥ ¥ m @& x ¥ =H
SSH Telnet Rsh Xdmcp RDP  VNC FTP  SFTP | Serial File Shell Browser Mosh AwsS3 WSL
Warning: you have reached the maximum number of saved sessions for the personal edition of MobaXterm
You can start a new session but it will not be automatically saved.
Please support MobaXterm by subscribing to the Professional edition here: hitps:/imobaxterm mobatek net
»¥ Basic Serial settings
Serial port *|COM? (USB-SERIAL CH340 (COMT)) ~ Speed (bps) * (1500000 -~
&% Advanced Serial settings Bl Terminal settings -~ Bookmark settings
Serial (COM) session C’Q "
®
- O
X,
A
@ OK g Cancel
J

SSHE R '\(\

EAEIPRIBTR T, BATTBISSRE AL
SSHERIKSER: root/123488\
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-~

Session settings
N @ B ¥ ¥ K @ @ ¥ §E m @ x

Warning: you have reached the maximum number of saved sessions for the personal edition of MobaXterm
You can start a new session but it will not be automatically saved.
Please support Mobaxterm by subscribing to the Professional edition here: hitps:/imobaxterm.mobatek.net

Basic SSH settings

| SSH  Telnet Rsh  Xdmcp RDP  VNC FTP  SFTP  Senal File Shell Browser Mosh Aws 33 WSL

Remote host *[ T9Z.168.0.121 | & Specify username  |root ~ & Port 22 =
Advanced SSH settings B Terminal settings “% Network settings *+ Bookmark settings

Secure Shell (SSH) session

@ OK %}w

3.2. %% QO

3.2.1. LAKW Q°
EIREMBT RO ERE, WTEAR:
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RETRD 5 Neth0Meth1, MUARMIZOBAIASFFDHCP, R%EH}‘%M%DE?%E%EE%%EUEJ%JEWEJJ
S 1P Hbik, RSIEREREN, WTEMR:

EthernetahSIPIRE
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PowerShell

1 #etho

2 root@rk3576-buildroot:/# ifconfig etho

3 etho Link encap:Ethernet HWaddr CE:40:03:D4:14:E5

4 inet addr:192.168.0.121 Bcast:192.168.0.255 Mask:255.255.255.0
5 inet6 addr: fe80::7914:13cf:57f6:547a/64 Scope:Link

6 UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

7 RX packets:62198 errors:0 dropped:1579 overruns:0 frame:0

8 TX packets:615 errors:0 dropped:@ overruns:@ carrier:0

9 collisions:@ txqueuelen:1000

10 RX bytes:5921630 (5.6 MiB) TX bytes:41773 (40.7 KiB)

11 Interrupt:68

12

13  #ethl

14 root@rk3576-buildroot:/# ifconfig ethl

15 ethl Link encap:Ethernet HWaddr D2:40:03:D4 tE5

16 inet addr:192.168.0.121 Bcast:192.1qgé§:§35 Mask:255.255.255.0
17 inet6 addr: fe80::7f4b:4008:8cda:3e3f64 Scope:Link

18 UP BROADCAST RUNNING MULTICAST 14500 Metric:1

19 RX packets:59 errors:0 droppea erruns:0 frame:0

20 TX packets:9 errors:0 dropp@d:@ overruns:0 carrier:0

21 collisions:@ txqueuelen:1
22 RX bytes:8690 (8.4 Kx?’ bytes:1270 (1.2 KiB)

23 Interrupt:70

Ethernetf#SIPIRE

&8 /etc/network/ interfaces@‘]? :

N
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1 # interface file auto-generated by buildroot

2

3 auto lo

4  iface lo inet loopback

5

6 auto ethl

7 iface ethl inet static

8 address 192.168.0.123

9 netmask 255.255.255.0

10 gateway 192.168.0.1

11 nameserver 192.168.0.1

12

13 auto ethe

14 iface eth® inet static

15 address 192.168.1.123

16 netmask 255.255.255.0 OQ
17 gateway 192.168.1.1

18 nameserver 192.168.1.1 <:>0

e
20 source-directory /etc/network/interfa)ﬁe;tr

.\(\
1 root@rk3576—buildroot:<Ss(etc/init.d/S40network restart
Stopping network: 0@
Starting network:

REWBRER, WEFSIPIRENAEN.

VENER B LU T

w N

3.2.2. WiFi

PowerShell

Shell

ERWIFI/ESN, FEERRLDRAERENES, WIFRIRMNREEFI27, WTEMR:
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&S FATIE MmOl T BB wifif O
AR ONWIFil-S 258 - . O°

1 root@rk3576-buildroot:/# vim /e _supplicant.conf
2 ctrl_interface=/var/run/wpa_s cant

3 ap_scan=1 °

4 N\

5 = network={ &.

6 ssid="SSID"

7 psk="PASS

8 key_mgmt=WRA-PSK

9 }

10

11  #ssid: kS

12 #psk: ZH3

WiFiE#E:

v Shell

1 root@rk3576-buildroot:/# wpa_supplicant -Dn180211 -c /etc/wpa_supplicant.co
nf -i wlan@ &

BEEERGR:
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1

HERER S

1

Shell

root@rk3576-buildroot:/# wpa_cli —i wlan® -p /var/run/wpa_supplicant scan

Shell

root@rk3576-buildroot:/# wpa_cli —i wlan® -p /var/run/wpa_supplicant scan_r

esults

BEEwlan0RIIPHELE, FBINEZRIY:

O 00O NdNO UL & WN -

10

11

12

13

14

15

16

Shell

root@rk3576-buildroot:/# ifconfig wlan@
wlan@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST tu 1500

inet 192.168.0.118 netmask 255.255.255@ broadcast 192.168.0.255
inet6 fe80::1036:80b4:5082:7440 prefixlen 64 scopeid 0x20<link>
ether c@:f5:35:12:ad:a2 txqueuele(:>de (Ethernet)

RX packets 170 bytes 22149 (21.6NKiB)

RX errors @ dropped 5 overrﬁ%ﬁle frame 0

TX packets 24 bytes 2683 ﬁEp KiB)

TX errors @ dropped 0 ns @ carrier @ collisions 0

root@rk3576-buildroot:/# pindaWar. baidu.con ~I wlano
PING www.wshifen.com (103.?35.47.188) from 192.168.0.118 wlan@: 56(84) byt

€s

ms

of data. .
64 bytes from 103.23%k 188 (103.235.47.188): icmp_seq=1 tt1=45 time=274

64 bytes from 103™835.47.188 (103.235.47.188): icmp_seq=2 ttl=45 time=299

ms

64 bytes from 103.235.47.188 (103.235.47.188): icmp_seq=3 tt1=45 time=320

ms

64 bytes from 103.235.47.188 (103.235.47.188): icmp_seq=4 tt1=45 time=241

ms

3.2.3. Bluetooth
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1 #TFFEEF
2

3 #IEE

4

5 #EFBEE
6

7  #HEEBRFRE
8

9 #ESFESNT

10

11 #HEIRE

12
33. 8

3.3.1. I\

root@rk3576-buildroot:/# bluetoothctl

root@rk3576-buildroot:/# bluetoothctl

root@rk3576-buildroot:/# bluetoothctl

root@rk3576-buildroot:/# bluetoothctl

root@rk3576-buildroot:/# bluetoothctl

root@rk3576-buildroot:/# bluetoothctl

B0\ 0 HPH2.0-4PE2R13, W TFEFT: 60

POwWEr on

Scan on

devices

trust 7C:C1:80:09:DD:6C

pair 7C:C1:80:09:DD:6C

connect 7C:C1:80:09:DD:6C

o XHIWFE, BTFE

BEXIF40Q W
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1 #EFFF

2 root@rk3576-buildroot:/# aplay -1

3 skkkx List of PLAYBACK Hardware Devices sk

4  card 1: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES
8323 HiFi-0 [dailink-multicodecs ES8323 HiFi-0]

5 Subdevices: 1/1

6 Subdevice #@: subdevice #0

7  card 2: rockchiphdmi [rockchip-hdmil, device @0: rockchip-hdmi i2s-hifi-0
[rockchip-hdmi i2s-hifi-0]

8 Subdevices: 1/1

9 Subdevice #0@: subdevice #0

10

11 #HIFHE&EAX

12 root@rk3576-buildroot:/# amixer —-c @ cset name='Speaker Switch' on

13 numid=66, iface=MIXER, name="'Speaker Switch'

14 ; type=BOOLEAN,access=rw—————— ,values=1 00

15 : values=on

16 #ENEM . Q'

17 root@linaro—-alip:/# aplay -D hw:0,0 xihu .wav

18 Playing WAVE 'xihuangni.wav' : Signed)@bit Little Endian, Rate 44100 H
z, Stereo 0@

3.3.2. Ell - O

\

FIRZIEFNBEISMMIATENLE (CTIANJ2, FIM1EEMX1.25T-5PENEFRHE, AP ARIESRIEAE D1
EAVEFER , MTFEFR: §
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o SZIFEAARLN
o IFHMNRE
CTIAMMREMER B, EXAT:

|

HilRE:

L Q'R GND  MIC CTIA

1 root@rk3576-buildroot:/# amixer —c @ cset numid=67 off
2 root@rk3576-buildroot:/# echo -n "micl" > /sys/class/es8388_mic/mic_channel
3 root@rk3576-buildroot:/# arecord -D hw:0,0 -f S16_LE -r 16000 -c 2 test_mic

1.wav

BE A EAL:

1 root@rk3576-buildroot:/# amixer —c @ cset name='Speaker Switch' on
2 root@rk3576-buildroot:/# aplay -D hw:0,0 xihuangni.wav
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3.3.3. Mic

MX1.25T-2PZ = X OJ11, W FEMR:
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A~ W N R

S Ul

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

HEERBIRE
root@rk3576-buildroot:/# arecord -1
sxx*xk List of CAPTURE Hardware Devic

es skkxkk

card 0: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES

8323 HiFi-0 [dailink-multicodecs ES
Subdevices: 1/1
Subdevice #0: subdevice #0

card 1: rockchiphdmi [rockchip-hdmil, device @: rockchip-hdmi i2s-hifi-0

[rockchip-hdmi i2s-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0

#HAREERE (FERERAE):
root@rk3576-buildroot:/# amixer -c
numid=50, iface=MIXER, name="'Capture

; type=INTEGER,access=rw———R——,value5f2,‘33=0,max=192,step=0

: values=100,100
| dBscale-min=-96.00dB, step=0.50d

8323 HiFi-0]

@ cset numid@@@
Digital Volu

&Nﬁf

root@rk3576-buildroot:/# amixer 1§;;225et numid=52
n

numid=52, iface=MIXER, name="Lef

; type=INTEGER,access=ru——{E}v,values:l,min=0,max=8,step=0

: values=0
| dBscale-min=0.00dB,step=3.00dB,
®

root@rk3576-buildr # amixer -c

numid=53, iface=M ,hame="'Right Channel Capture Volume'
; type=INTEGER,access=rw———R-—,values=1,min=0,max=8, step=0

: values=0
| dBscale-min=0.00dB,step=3.00dB,

Bangamizs (F17F)
root@rk3576-buildroot:/# amixer —c
numid=41, iface=MIXER,name="'ALC Capt

; type=ENUMERATED, access=rw——————

; Item #0 'Off!

; Item #1 'Right’

; Item #2 'Left'

; Item #3 'Stereo'

: values=3

BEENEE:
root@rk3576-buildroot:/# amixer —-c

nel Capture Volume'

mute=0

@ cget numid=53

mute=0

0 cset numid=41 3
ure Function'
,values=1, items=4

@ cset numid=38 8
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L

numid=38, iface=MIXER, name="'ALC Capture Target Volume'

16 ; type=INTEGER,access=rw—————— ,values=1,min=0,max=15, step=0

47 : values=8

48 REIES|IRE:

49 root@rk3576-buildroot:/# amixer —c @ cset numid=46 15

50 numid=46, iface=MIXER,name="'ALC Capture NG Threshold'

51 ; type=INTEGER,access=rw—————— ,values=1,min=0,max=31, step=0

52 : vi}ues=15

=3 WRERFBFERTE:

54 root@rk3576—-buildroot:/# amixer —-c @ cset numid=51 off

55 numid=51, iface=MIXER, name="'Capture Mute'

56 ; type=BOOLEAN, access=rw—————— ,values=1

57 : values=off

22 #ENICAX (NicREBBEBIH, BNRSBERH)

60 root@rk3576-buildroot:/# amixer —c @ cset numid=67 on

61 numid=67, iface=MIXER, name="Main Mic Switch'

62 ; type=BOOLEAN,access=rw—————— ,values=1 {:\

63 : values=on <:)
root@rk3576-buildroot:/# echo -n "mic2" > iiig/class/e58388_mic/mic_channe
1 o

o4 root@rk3576-buildroot:/# arecord -D hg(f}\k-—f S16_LE —-r 16000 —-c 2 test_mi
c2.wav

65 (E,

: O

2; YENRE: b

69 root@rk3576-buildroot:/# i —Cc @ cset numid=67 off
root@rk3576-buildroot:/# ech® -n "micl" > /sys/class/es8388_mic/mic_channe

o0 O
root@rk3576—buildrq&§§ arecord -D hw:0,0 -f S16_LE -r 16000 -c 2 test_mi
cl.wav $

3.4. RTC

MX1.25T-2P RTCHEEJ23, SN TFEFR:
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rtchI BB 7374

1
2
3
4
5
6
7
8
9

#iz B8
root@rk3576-buildroot:/# date

#ErtciEENS BRINAZRN #H—K

-s '"2024-10-09 14:02:30"

root@rk3576-buildroot:/# hwclock -w

HREVRE rtc HaTRtE) (KR EBIZET BB AKRE)
root@rk3576-buildroot:/# hwclock -r
2024-10-09 14:02:35.945604+00:00
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3.5. USB#[

FIRZIF1 M TypeCiEO (USB3.2 Genl OTG+DP1.4) , x#521NUSB3.0-A#EM, 21NUSB2.0PH2.0-
4P 20, USBXIIMNEHEBN/NF4A,

3.5.1. TypeCi&E[O

TypeC#[0 (USB3.2 Genl OTG+DP1.4%H) J7, W TFEMR:

o HiEHost. Deviceﬁiﬁﬁ@
o YIFDPE R
Device MHLIET,

{ERTypeCEURL ER M, KR ITAMREAKM—TADBIRE, W FEMR:
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 BURGTATR v313 = x
THEe HEEN =mmm R
. AR
z TR
i HE ik e
SFEIFLashInfoFFiE
EFOEE: (2000 Ledef [0 | GAEE: [Eowe | Sl R
AEIIERT
Bt [-ockdev\Inaze—rk3686_=\ID0_SEC368G—AndroidlZ-20240716-1703 img| THIIEHAR
\ i)
THE i
ETETHERF (100%). .
THEH T
[ &ﬂ A)FADB‘&?& ] 1-2-1 :ADB ~

o TJ{ERADBHEXFR TANEFHITINEEREIR

HostE &

BEATypeCiaf, SBIITypeC to USB-AREAEAUSBANG, 1 AR

O
N

d_}

o ANRFIUE. #E. BinAFERER

DPIER

B TypeCEINRERIELLIZADPE 28, EITYPE-C to HDMIEIEL EZHDMIE T43
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o TIREEEITYPE-C DPH#iHIEE, DPESHTIESE

3.5.2. USB3.0#&0

EiRR 2 USBI.ORO, EONITEIREADNO, W FEFR: O{\

USBRHERHEV@IAKREEED, 21USBIm OMfEEHIZHMAN, USBEIRES], W FRMR:

USBI%O BRIMNRTS hfE &

XKHABIR echo 0 > /sys/class/leds/usb_pwr/brightness
USB1/2 i

FEER echo 1> /sys/class/leds/usb_pwr/brightness

HEEGNRE: RETRE0"XKABRR, B"1"HEHER
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3.5.3. USB2.0#&[

FIRECE T 288USB2.0 PH2.0-4P#& O, uUFJ8F1J9, USBIEOYIRHASV@IARIRENEES, W TFEER
e

= [_-]-] ﬂ N : Gtvq; €522497A o

MA®5uv-e 2533

o oni &
Recovery

JAATRATDS
sasayaaNee o

- -

& Industio

www . industio.cn
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TFRZEAE, EREBHRLNTFREREL,

v Shell

1 root@rk3576-buildroot:/# fdisk -1

2 Found valid GPT with protective MBR; using GPT

3

4 Disk /dev/mmcblk2: 61071360 sectors, 1148M

5 Logical sector size: 512

6 Disk identifier (GUID): 21130000-0000-4444-8000-051000030fd

7 Partition table holds up to 128 entries

8 First usable sector is 34, last usable sector is 61071326

9

10  Number Start (sector) End (sector) Size Name

11 1 16384 24575 4096K uboot

12 2 24576 32767 4096K misc

13 3 32768 163839 64.0M boot

14 4 163840 425983 128M 4E>y

15 5 425984 491519 32.0M b déﬁb

16 6 491520 8880127 4096M, userdata

17 7 8880128 9142271 ‘KZ oem

18 8 9142272 6107129824 NG rootfs

... x

20 Device Boot StartCHS Enqg:ga, StartLBA EndLBA Sector
s Size Id Type

21 /dev/mmcblklpl 0,2,10 7254,63 135 3858623 3858489

1884M e Win95 FAT16 (LBK)\

HEENA,

AR BAFNE *z'iPElﬁ:emmcé T, AIRERSEFFNIXETN, SHTEBMER, F

3.7. M.2E0

TR E{ERFREM.2-M—key M.2#EEE/E, NTEMR:
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ETHO
2D 00

-

EVB?BOQ

& Industio

www. industio.cn

T HEPCle2.138(5, &EA2280R<INVMEESER, O
[}
4 °\O Shell
1 root@rk3576-buildroot:/# fdisk -1
2 Disk /dev/ram@: 8 MiB, 8388608 byt 16384 sectors
3  Units: sectors of 1 % 512 = 512@3‘5
4  Sector size (logical/physica 2 bytes / 4096 bytes
5 I/0 size (minimum/optimalf=\4 6 bytes / 4096 bytes
6
7 §
8 Disk /dev/raml: r@ 388608 bytes, 16384 sectors
9 Units: sectors 0§ = 512 bytes
10  Sector size (logicdl/physical): 512 bytes / 4096 bytes
11  I/0 size (minimum/optimal): 4096 bytes / 4096 bytes
12
13 Disk /dev/nvme@nl: 476.94 GiB, 512110190592 bytes, 1000215216 sectors
14  Disk model: XPG GAMMIX S11L
15 Units: sectors of 1 % 512 = 512 bytes
16  Sector size (logical/physical): 512 bytes / 512 bytes
17 I/0 size (minimum/optimal): 512 bytes / 512 bytes
18 Disklabel type: dos
19 Disk identifier: 0x00000000
20
21  Device Boot Start End Sectors Size Id Type
22 /dev/nvme@nlpl 2048 1000215182 1000213135 476.9G c W95 FAT32 (LBA)



3.8. LCDEm

3.8.1. DP

DP#z0 (USB-C) J7, W FER:

BJBAfERA USB-C ¥ HDMI 554 % HD

&o
Q

* Ex=xiF4K@30fpsHiit

3.8.2. HDMI-TX

FREHDMI-ARZJ14, S FERR:

e thiEE, W FEMR:
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J
’
g e

e 55 HDMI2.1 8K@60fps i

3.8.3. MIPI 0
o

J15 MIPI#£O940Pin FPC 0.5mm ﬁ;,.izu

e MIPItE8 3.3V
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3.9. TPIZEO

TP#[59(J16) 6Pin FPC 0.5mmEF, I TEFIR:
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J19FJ20{FEFAFPCO5-PUW-32Pf#i ot HIEMREF, J25{FFFPCO5-PUW-24Pilfii = FiEfEF, Heh
JI9FNU25FRIANIERE IMXA153%& L, J20BRINEBOV138551F 5%k,

RN T EAR:

e Rmes L

3.10.1. FRE <
FRSTJ1O8RMG K -
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1 root@rk3576-buildroot:/# export DISPLAY=:0

2 root@rk3576-buildroot:/# gst-launch-1.0 v412src device=/dev/video42 ! vide
o/x-raw, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconver
t ! autovideosink sync=false

P J 2055153k -

1 root@rk3576-buildroot:/# export DISPLAY=:0

2 root@rk3576-buildroot:/# gst-launch-1.0 v412src device=/dev/video51 ! vide
o/x-raw, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconver
t ! autovideosink sync=false

251Gk : (\
O

1 root@rk3576-buildroot:/# export DISPLAY=:ON

2 root@rk3576-buildroot:/# gst-launch-1. 12src device=/dev/video33 ! vide
o/x-raw, format=NV12, width=1920, h ‘apt=1080, framerate=30/1 ! videoconver
t ! autovideosink sync=false 66‘

- O
3.10.2. #ME: N

$ @
MERJ 1R KE A :
v $$

1  root@rk3576-buildroot:/# v412-ctl ——verbose —-d /dev/video42 —-set-fmt-video
=width=1920,height=1080,pixelformat="NV12' —--stream-mmap=4 —--stream-skip=3
——stream-to=./test-1920x1080.yuv ——stream-count=1 —-stream-poll

MERJ205RE KB F -

1 root@rk3576-buildroot:/# v412-ctl ——verbose -d /dev/video51 ——set—-fmt-video
=width=1920, height=1080,pixelformat="NV12' —-stream-mmap=4 —--stream-skip=3
——stream-to=./test-1920x1080.yuv ——stream-count=1 —-stream-poll

MENJ254R G LB A
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1 root@rk3576-buildroot:/# v412-ctl ——verbose -d /dev/video33 —-set-fmt-video
=width=1920,height=1080,pixelformat="NV12' —-stream-mmap=4 —--stream-skip=3
——stream-to=./test-1920x1080.yuv ——stream-count=1 —-stream-poll

1 root@rk3576-buildroot:/# ffplay —-f rawvideo -video_size 1920x1080 -pixel_fo
rmat nv1l2 ./test-1920x1080-p50.yuv

3.10.3. #Mnsa:
BN OB SL AR : 0(\

’ . O°
1 root@rk3576-buildroot:/# v412-ctl ——st,g;ismmap=4 -d /dev/video42 —-set-fm
t-video=width=1920,height=1080, pixelformat="'NV12' —-stream-to=./output.yuv

HERJ20BHS SL 4R b\}
Q&

1 root@rk3576-buildroot: 212-ctl —-—stream-mmap=4 -d /dev/video51 —-set-fm
t-video=width=1920, =1080,pixelformat="NV12' —--stream-to=./output.yuv

MERJ 2533 & KA -

1  root@rk3576-buildroot:/# v412-ctl ——stream-mmap=4 -d /dev/video33 —--set-fm
t-video=width=1920,height=1080,pixelformat="NV12' —-stream-to=./output.yuv

BRI

1 root@rk3576-buildroot:/# ffplay -f rawvideo -video_size 1920x1080 -pixel_fo
rmat nv12 ./output.yuv
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3.11. Fan X3

PH2 5V FanX E3#&J3, W FERTR:

) . R [T e

EXIF: Q .
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pin IhEe pin IfkE

1 3.3V 2 5V
3 12C4_SDA 4 5V
5 12C4_SCL 6 GND
7 GPIO76 8 UART7_TX
9 GND 10 UART7_RX
1 GPIO75 12 GPIO77
13 GPIO72 14 GND
15 GPIO73 16 GPIO74
17 3.3V 18 (\ GPIO136
19 SPI0_MOSI 20 .0 GND

.. O
21 SPIO_MISO -3 GPIO137
23 SPIO_SCLK c’o 24 SPI0_CS0
25 GND b 26 SPIO_CST
27 |207_S'Dv\(\ 28 12C7_SCL
29 @56 30 GND
31 $§P057 32 GPIO132
33 GPIO58 34 GND
35 GPIO59 36 GPIO134
37 POWER_KEY 38 GPIO98
39 GND 40 GPIO99

3.12.1. GPIO
FiRY RIEOFE 7161GPIO, &1 GPIOS|MIE XA, I TEMR:

Fs pin GPIO 55 GPIO NUM LIBGPIODY =



10

M

12

13

14

15

16

7 GPI02_B4 76

11 GPIO2_B3 75
12 GPIO2_B5 77
13 GPIO2_B0 72
15 GPIO2_B1 73
16 GPI02_B2 74
18 GPIO4_BO 136
22 GPIO4_B1 137
29 GPIOT1_DO 56
31 GPIO1_D1
32 GPIO4_A4 132
- O
33 GPIO1_D2 &\58
35 GPIO1_D3 & 59
36 GPIO4_A6 60 134

38 GPIORA 98

40 $|03_A3 99

GPIO#HI, RiE LK [LIBGP&@J BT LB

4

O© 00 NO Ul B WN B

=
NS

libgpiod

[rm P = AN
HZRMR

apt install -y libgpiod-dev gpiod

# 188 GPI02_B4 HMHEHEFIRE
gpioset gpiochip2 12=1

# 18E GPI02_B4 HERETIRE
gpioset gpiochip2 12=0

# $KEX GPI02_B4 WMABTIRE
gpioget gpiochip2 12

gpiochip2 12
gpiochip2 11
gpiochip2 13
gpiochip2 8
gpiochip2 9
gpiochip2 10
gpiochip4 8
gpiochip4 9
gpiochip1 24
gpiochip1 25
gpiochip4 4
gpiochip1 26
gpiochip1 27
gpiochip4 6
gpiochip3 2

gpiochip3 3
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3.12.2. UART

FIRY BIEOMYE T1EUART (TTLEFE) , NMMpinAES T o :

pinfil IHEEE X FRINRR LAY BETR
8 UART_TX
TTL /dev/ttyS7
10 UART_RX

1 #microcomZZEdn

2 root@rk3576— u11droot /# apt—get install microcom

3 # g

4  root@rk3576-buildroot:/# microcom -s 115200 -p /de&tyw
3.12.3. 12C O °

E1RY RIEOTRZ25812C, amaqpmniu%mx%w,“aw&

pinf INRERE X 60 BETR

3 I2C4_SDA
/dev/i2c-4
5 12C4_SCL

27 12C7 E
/dev/i2c-7
28 12C7*SCL

3.12.4. SPI

FRY BIZOMERKI2C, WRAIpinfIFIRET R T:

pinfi INREE X RETR
19 SPI_MOSI /dev/spidev0.0
21 SPI_MISO
23 SPI_SCLK
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24 SPI_CS0

26 SPI_CS1

3.12.5. POWER_KEY

¥ EBIROEE37 pinapower_key, FRZHY
{EKEY_POWER, w]i&@iTevtestFll B ML :

=
et

—
—_

=]
=]
=]
=]
=]

—
—

3.13. GPU

HiTglimark2-es2-wayland FEgpulllit & O :

wE

/dev/spidev0.1

my/dev/input/eventO, HIN{EEFR RS IR

POVER), walue 1
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O 00O NO UL & WN B

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27
28

29
30

31

32

33
34
35
36
37
38

D ~rShell
dDawerQhea
rFowerone

root@rk3576-buildroot:/# glmark2-es2-wayland
arm_release_ver: g24p0-00eac@d, rk_so_ver: 7

glmark2 2023.01

OpenGL Information

GL_VENDOR: ARM

GL_RENDERER: Mali-G52

GL_VERSION: OpenGL ES 3.2 v1.924p0-00eac0.7624deb1338aa462bb011099
003f89a4

Surface Config: buf=32 r=8 g=8 b=8 a=8 depth=24 stencil=0 samples=0

Surface Size: 800x600 windowed

[build] use-vbo=false: FPS: 1473 FrameTime: 0.679 ms

[build] use-vbo=true: FPS: 1399 FrameTime: 0.715

[texture] texture-filter=nearest: FPS: 2044 Frqg$$:;%: 0.489 ms
[texture] texture-filter=linear: FPS: 2110 Framé¥ime: 0.474 ms
[texture] texture-filter=mipmap: FPS: 2101gFgameTime: 0.476 ms

[shading] shading=gouraud: FPS: 1191 Fra e: 0.840 ms
[shading] shading=blinn-phong-inf: FP 321 FrameTime: 0.757 ms
[shading] shading=phong: FPS: 1248 eTime: 0.802 ms

[shading] shading=cel: FPS: 11 eTime: 0.840 ms

[bump] bump-render=high-poly: :ég; 652 FrameTime: 1.535 ms

[bump] bump-render=normals: s 1924 FrameTime: 0.520 ms

[bump] bump-render=height: ‘RpS: 1531 FrameTime: 0.653 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 1111 FrameTime: ©0.901 ms
[effect2d] kernel=1, ,Qéifl;1,1,1,1,1;1,1,1,1,1;: FPS: 518 FrameTime: 1.93
1 ms

[pulsar] 119ht=fa§$§:quads:5:texture:false: FPS: 1347 FrameTime: 0.743 ms
[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS
: 723 FrameTime: 1.383 ms

[desktop] effect=shadow:windows=4: FPS: 1458 FrameTime: 0.686 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=map: FPS: 225 FrameTime: 4.453 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=subdata: FPS: 203 FrameTime: 4.933 ms

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction
=0.5:update-method=map: FPS: 317 FrameTime: 3.157 ms

[ideas] speed=duration: FPS: 782 FrameTime: 1.280 ms

[jellyfish] <default>: FPS: 978 FrameTime: 1.023 ms

[terrain] <default>: FPS: 94 FrameTime: 10.683 ms

[shadow] <default>: FPS: 647 FrameTime: 1.547 ms

[refract] <default>: FPS: 181 FrameTime: 5.548 ms

[conditionals] fragment-steps=0:vertex—steps=0: FPS: 1276 FrameTime: 0.784
ms
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39
40

41

42

43

44

45

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 1156 FrameTime: 0.865
ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 1239 FrameTime: 0.808
ms

[function] fragment-complexity=1low: fragment-steps=5: FPS: 1218 FrameTime:
0.821 ms

[function] fragment-complexity=medium:fragment-steps=5: FPS: 1153 FrameTim
e: 0.867 ms

[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 1369 Fram
eTime: 0.731 ms

[loop] fragment-steps=5:fragment-uniform=false:vertex-steps=5: FPS: 1344 F
rameTime: 0.744 ms

[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 1333 Fr
ameTime: @.751 ms

46
j; glmark2 Score: 1115
O
. O°
N\
3.14. NPU X,

22 (Purple Pi OH2 YOLOVSH & F M) 44, 0
EFyolovBi#H{T R .. O

\

&o
&
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A~ W N R

O 00 N O U

10

11

12

13
14
15
16
17
18
19
20
21
22
23
24
25

Shell

root@rk3576-buildroot:/# tar —xvf rknn_yolov5_demo_Linux.tar.gz
root@rk3576-buildroot:/# cd rknn_yolov5_demo_Linux
root@rk3576-buildroot:/# chmod a+x rknn_yolov5_demo
root@rk3576-buildroot:/# ./rknn_yolov5_demo ./model/RK3576/yolov5s-640-64
@.rknn ./model/bus.jpg
post process config: box_conf_threshold = 0.25, nms_threshold = 0.45
Loading mode...
sdk version: 2.3.2 (429f97ae6b@2025-04-09T09:09:27) driver version: 0.9.8
model input num: 1, output num: 3

index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800,
51ze=1228800, w_stride = 640, size_with_stride=1228800, fmt=NHWC, type=INT
8, qgnt_type=AFFINE, zp=-128, scale=0.003922

index=0, name=output®, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000
, $1ze=1632000, w_stride = 0, size_with_stride=1638400, fmt=NCHW, type=INT
8, qgnt_type=AFFINE, zp=-128, scale=0.003922

index=1, name=286, n_dims=4, dims=[1, 255, 4@, n_elems=408000, size
=408000, w_stride = @0, size with_stride=491520, t=NCHW, type=INT8, qgnt_t
ype=AFFINE, zp=-128, scale=0.003922 °

index=2, name=288, n_dims=4, dims:[l,.ig,pzv), 201, n_elems=102000, size
=102000, w_stride = 0, size_with_strig€=163840, fmt=NCHW, type=INT8, qgnt_t
ype=AFFINE, zp=-128, sca1e=0.003922<2,

model is NHWC input fmt 0

model input height=640, widthzf@ channel=3
Read ./model/bus.jpg ...

img width = 640, img heighf\f 40

once run use 37.585000 ms

loadLabelName ./mode
person @ (209 243 10) ©.879723

person @ (479 23 526) 0.870588

person @ (109 237 232 534) 0.828112

bus @ (93 129 553 464) 0.700761

person @ (79 353 122 517) 0.307297

save detect result to ./out.jpg

loop count = 10 , average run 33.047100 ms

0_80_labels_list.txt

MITEREIRREMNREER, WTAR:
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' per sOpEps.0R

¥

———

_-_".‘_“t _,-’" g
geO—
emisione: ./

"

i

|

3.15. QTS

QTRIFAFEFmoveblockstiiE2E (Purple Pi OH2 QTRIFAFF & F M)
ZHqts.15, MEAAEN T

1 root@rk3576-buildroot:/# chmod a+x ./moveblocks
2 root@rk3576-buildroot:/# ./moveblocks

e SUNNC e
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P bR L A O X

3.16. USB B{%:L

3.16.1. BIAUSBIB{GLigE TS

root@rk3576-buildroot:/# grep "' /sys/class/éid.eoéllinux/video*/name

/sys/class/video4linux/video73/name:Weggz\gadget: UVC Color Camera
/sys/class/video4linux/video74/name:\% gadget: UVC Color Camera

U WIN B

MU E R EBEUSBIEGLIZET AN ideo73#%/dev/video74, —RREE/INI—DT A
o
BN/dev/video73,

N\
3.16.2. EEUSB?%%@EI%@K
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10
11
12
13
14
15
16
17
18
19
20

22
23
24
25
26
27
28
29
30
31
32
33
34 =
35
36
37
38
39
40
41
42
43
44
45

root@rk3576-buildroot:/# v412-ctl -d /dev/video73
ioctl: VIDIOC_ENUM_FMT
Type: Video Capture

[0]:

[1]: 'YUYV' (YUYV 4:2:2)
Size: Discrete

[2]:

'MIPG'

(Motion-JPEG, compressed)
Size: Discrete 1920x1080

Interval:
Interval:
Interval:
Interval:
Interval:
Interval:

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete

Size: Discrete 1280x720

Interval:
Interval:
Interval:
Interval:
Interval:
Interval:

Interv
Iqte
Inf\{ al:

Discrete
Discrete
Discrete
Discrete
Discrete

0
0
0
0
0
0

[SEESEN ]

.033s
.040s
.050s
.067s
.100s
. 200s

.033s
. 040s
.0
.06
190s

——list-formats—ext

(30.000 fps)
(25.000 fps)
(20.000 fps)
(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)

5.000 fps)
20.000 fps)
(15.000 fps)
(10.000 fps)

Discréﬂi 72005 (5.000 fps)

X

§iscrete

: Discrete

Discrete

Size: Discrete 1280x720

ﬁterval:
Interval:
Interval:

Discrete
Discrete
Discrete

Size: Discrete 1920x1080

Interval:
Interval:
Interval:

Discrete
Discrete
Discrete

'H264' (H.264, compressed)
Size: Discrete 1920x1080

Interval:
Interval:
Interval:
Interval:
Interval:
Interval:

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete

Size: Discrete 1280x720

Interval:
Interval:
Interval:

Discrete
Discrete
Discrete

[SENS RS

[SEN SIS

(SRR S

(SIS I S I S R OS)

(SEE SIS

.033s
.067s
.100s

.067s
.100s
. 200s

.067s
.100s
. 200s

.033s
.040s
.050s
.067s
.100s
. 200s

.033s
.040s
.050s

(30.000 fps)
(15.000 fps)
(10.000 fps)

(15.000 fps)
(10.000 fps)
(5.000 fps)

(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
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ﬂ? Interval: Discrete 0.067s (15.000 fps)
- Interval: Discrete 0.100s (10.000 fps)
i Interval: Discrete 0.200s (5.000 fps)

MU _EEBFAUSBER Gk i H BIE ST A T8 :
1. MJPG 1920x1080 30fps

. MJUPG 1280x720 30fps

. YUYV 640x480 30fps

. YUYV 1280x720 15fps

H264 1920x1080 30fps

H264 1280x720 30fps

o o~ W N

3.16.3. T USBIRG L Eli% O(\
{E M gstreamerfii it USBR &K EIR O .

3.16.3.1. MJPGHE = &\

AT USBR Gk HHEIREMIPGIEL, %@ppjpegdec%@ﬁ%%ﬁi

N ) Q Shell
1  gst-launch-1.0 v412src v}ce:/dev/video73 ! image/jpeg,width=1920,height=1
080, framerate=30/1 ! egdec ! videoconvert ! autovideosink

Q

RUSBRG B EGZ YUV, NIAFEEEmppjpegdech#tEes:

3.16.3.2. YUYVEZ

1 gst-launch-1.0 v412src device=/dev/video73 ! video/x-raw,format=YUY2, width
=640, height=480, framerate=30/1 ! videoconvert ! autovideosink sync=false

3.16.3.3. H2644&=X
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v Shell

1 gst-launch-1.0 v412src device=/dev/video73 ! video/x-h264,width=1920,height
=1080, framerate=30/1 ! mppvideodec ! videoconvert ! autovideosink

&

Purple Pi OH2 &untu,’%%

4. INRERARCIER T A

4.1. DEBUG UART

DEBUG UART{UEJS, W FEFR:
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o

& REEEE 6
M) BEA) & \/OBD(H)

e = E e BB BX®
v & LAPTOP-QGONJSR
E‘;S@SE’EEE

- @ usB
0 g2i0®&
28
IR heE
Q S
= $TEDBAZY
P Bits
v §@_i%0 (COM# LPT)
;I_; USB-SERIAL CH340 (COM6)
B

- RN
 amse

BEOERMKSES: industio/123456

ERIEIXERHE (MobaXterm, putty) &, PAMobaXtermA#lF, IRESEHAT:
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-~

Session settings

N @ B ¥ ¥ L& @ @ ¥ E m 9

S8H Telnet Rsh Xdmcp RDFP  VNC FTP  SFTP | Serial File Shell Browser

Warning: you have reached the maximum number of saved sessions for the personal edition of MobaXterm
You can start a new session but it will not be automatically saved.
Please support Mobakxterm by subscribing to the Professional edition here: hitps://mobaxterm.mobatek.net

»¥ Basic Serial settings

Mosh Aws S3 WSL

Serial port *[COM7 (USB-SERIAL CH340 (COMT)) v Speed (bps) * (1500000

&% Advanced Serial settings Bl Terminal settings -~ Bookmark settings

Serial (COM) session

@0k g{fw

SSHZ& &
FEAEIPRRTIET, BATTLBISSHE S AL,

SSHEFRNMKS2ZHS: industio/1234

D
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-~

Session settings
N @ B ¥ ¥ K @ @ ¥ §E m @ x

Warning: you have reached the maximum number of saved sessions for the personal edition of MobaXterm
You can start a new session but it will not be automatically saved.
Please support Mobaxterm by subscribing to the Professional edition here: hitps:/imobaxterm.mobatek.net

Basic SSH settings

| SSH  Telnet Rsh  Xdmcp RDP  VNC FTP  SFTP  Senal File Shell Browser Mosh Aws 33 WSL

Remote host *[ T9Z.168.0.121 | & Specify username  |root ~ & Port 22 =
Advanced SSH settings B Terminal settings “% Network settings *+ Bookmark settings

Secure Shell (SSH) session

@ OK %}w

4.2. A% QO

4.2.1. IAKR Q°
H&*ﬁ‘ﬂﬁﬁ%ﬂ&b@lﬂﬁﬂﬁ@%ﬂz, AR
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RET RO Heth0fethl, UKMIZORIASZFEFDHCP, R%Eﬂ%}‘gwﬁﬂL’Fﬁﬁﬁﬁﬂ%ﬁﬂﬂﬁjﬁiff&ﬁ]
SOEC IP ik,

EthernetahSIPIRE
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PowerShell

1
2 industio@industio:~$ ifconfig eth@
3 eth0: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
4 ether 2a:6b:1b:4f:e7:bf txqueuelen 1000 (Ethernet)
5 RX packets @ bytes 0 (0.0 B)
6 RX errors @ dropped @ overruns @ frame 0
7 TX packets @ bytes 0 (0.0 B)
8 TX errors @ dropped @ overruns @ carrier @ collisions 0
9 device interrupt 67
10
11
12
13 industio@industio:~$ ifconfig ethl
14 ethl: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
15 inet 192.168.1.116 netmask 255.255.255.0 roadcast 192.168.1.255
16 inet6 fe80::4281:69a2:6758:1125 prefir&%4 scopeid 0x20<link>
17 ether 2e:6b:1b:4f:e7:bf txqueuelen 1000 (Ethernet)
18 RX packets 643 bytes 117640 (1}7. B
19 RX errors @ dropped @ overruns rame 0
20 TX packets 419 bytes 49002 (9@ B)
21 TX errors @ dropped 0 over@s @ carrier @ collisions 0
22 device interrupt 69 60
. QO
Ethernetf#SIPIZE: N\

&o
&
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O 00O NO UL & WN B
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

PowerShell

root@industio:~# touch /etc/netplan/0l-netcfg.yaml
root@industio:~# vim /etc/netplan/@l-netcfg.yaml
root@industio:~# cat /etc/netplan/@l-netcfg.yaml

network:
version: 2
ethernets:
etho:
dhcp4: no
addresses: [192.168.3.121/24]
nameservers:
addresses: [192.168.3.1,8.8.8.8, 114.114.1
14.114]
routes:
- to: 0.0.0.0/0
via: 192.168.3.
metric: 100
#ILBNAERR O
root@industio:~# netplan apply . (;20
Cannot call openvswitch: ovsdb—server.sesxg is not running.

industio@industio:~$ ifconfig eth@

etho: flags=4163<UP,BROADCAST, NN;*,,MULTICAST> mtu 1500
inet 192.168.3.121 neié?p 255.255.255.0 broadcast 192.168.3.255
inet6 fe80::1b83:315§: b16:c6b@ prefixlen 64 scopeid 0x20<link>
inet6 fe80::f8c6:bd§¢: ec7:c60 prefixlen 64 scopeid 0x20<link>
ether 2a:6b:1b:4f:e7:bf txqueuelen 1000 (Ethernet)
RX packets 4 bytes 417790 (407.9 KiB)
RX errors opped 164 overruns @ frame 0
TX packe 92 bytes 32299 (31.5 KiB)

TX errors @ dropped @ overruns @ carrier @ collisions 0
device interrupt 121

REWBRER, WEHFSIPIRENAEN.

4.2.2. WiFi

ERWIFI/BESN, FEERRLDREREFNES, WIFRIRNXEE 717, W FEMR:
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EEWIFi S
T LMERNmcli TR EiEwifif s N\

H#EENEIZOIRE: E>

root@industio:~# nmcli dev?
#HERU TR EE LA AN WiFi%

root@industio:~# nmcll vece wifi list

HEED WiFi ME: §

root@industio:~# device wifi connect kS password Z373
#INEIRIRS:

root@industio:~# nmcli connection show ——-active

4

0o NOUL B WN -

BEEwlan0RIIPHELE, FBINEZRIY:

100



1 root@industio:~# ifconfig wlan@

2 wlan@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500

3 inet 192.168.1.120 netmask 255.255.255.0 broadcast 192.168.1.255
4 inet6 fe80::ebce:be28:4c94:577e prefixlen 64 scopeid 0x20<link>
5 ether c0:f5:35:12:e6:34 txqueuelen 1000 (Ethernet)

6 RX packets 18 bytes 2238 (2.2 KB)

7 RX errors @ dropped @ overruns @ frame 0

8 TX packets 52 bytes 7844 (7.8 KB)

9 TX errors @ dropped @ overruns @ carrier @ collisions 0

10

11 root@industio:~# ping www.baidu.com

12 PING www.a.shifen.com (183.2.172.17): 56 data bytes

13 64 bytes from 183.2.172.17: icmp_seq=0 tt1=52 time=8.007 ms
14 64 bytes from 183.2.172.17: icmp_seq=1 tt1=52 time=8.049 ms
15 64 bytes from 183.2.172.17: icmp_seqg=2 tt1=52 tim .901 ms

O

AT A S . O
SESEA LN (TR AT, mTEFAR: N\

WHATIRPSE [Wi-Fi Settings] , SNTFEIFAR:
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T

& WiFi (wlan0) Not Connected

Select Metwork

Turn OFf

Wi-Fi Settings
7 WI-Fi (p2p0) Nokt Connected
on

@ settings
B Lock
() Power Off / Log Ou

WEWiFRSsE, ahEssnnashn urEms QO °

settings

Alirplane

Network

Bluetooth

Disables Wi-Fj

‘Ilslbl e

Background
TP—LINK_SG_BB?A

Appearance
v
J  Notifications
[ ]
v

Search
v
i Applications
v

Privacy ?
Online Accounts

o Sharing
Sound

Power

Displays

[} Mouse & Touchpad

Keyboard Shorteuts

Printers

TP-LINK_B87A

B-LINK_5D1D

Industio_2.4

Xiaomi_7FAS

Industio_5.8

TP-LINK_1BAA

factory-test-2.4G

Xiaomi_7FAS5_5G

factory-test-5G

ChinaNet21EA

Meorient-SZ

MERCURY_836C44

SBHRIMAE, ERAREMAEN, WTEMR:
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Authentication required

Passwords or encryption keys are required to
access the wireless network “TP-LINK_5G_B87A".

(L1111 L] B

Cancel Connect

MRAABIEEAE " T, RREER, WTEHTC)

Settings = wiano

Network

and mobile broadband

Bluetooth
NetWorks

Background
\ TP-LINK_B87A
v
v
v
v
v

Appearance

TP-LINK_1BAA
Notifications

B-LINK_5D1D
Search

Factory-test2.4G
Applications

Industio_5.8

& Privacy

Industio_2.4
Online Accounts

¥ TP-LINK_S5G_BSTA Vv
o i
sharing

¥ Xigomi_7FAS
Sound

W factory-test-5G
Power

Xiaomi_7FAS_SG
Displays

Meorient-SZ-GUEST
Mouse & Touchpad

ChinaNet-MvDm
Keyboard Shortcuts

" Meorient-SZ
Printers

Wdifconfig S EHWIanORIPHELLFRIA, BT :

103



1 root@industio:~# ifconfig wlano

2 wlan@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500

3 inet 192.168.1.120 netmask 255.255.255.0 broadcast 192.168.1.255
4 inet6 fe80::ebce:be28:4c94:577e prefixlen 64 scopeid 0x20<link>
5 ether c0:f5:35:12:e6:34 txqueuelen 1000 (Ethernet)

6 RX packets 141 bytes 40786 (40.7 KB)

7 RX errors © dropped @ overruns @ frame 0

8 TX packets 114 bytes 30656 (30.6 KB)

9 TX errors @ dropped @ overruns @ carrier @ collisions @

4.2.3. Bluetooth

REER:
S

RTEEALAN [ThoEm] , WTEMRR:

SR PRE [BF] , #EaE [Bluetooth Setting] , a1 TFEIFAR:
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Wi-Fi (wlan0) Mot Connected

TP-LINK B&TA
on
Turn OFF

Bluetooth Settings

Settings
Lock
Power Off / Log Out

Settings

T WiFi
@ Network

0 Bluetooth

3 Background
B2 Appearance
O Notifications o Q
Q search

AirPods - Find My Not SetUp
# Applications E

& Privacy

< online Account:

REBMEEIRR"Connected", RMZIZFEEZKIN, WTEMRR:

Settings = Bluetooth

Bluetooth

Background
=) Appearance
1 Notifications

2 search

i Applications

& Privacy :
Online Accounts AirPods - Find My
> Sharing

Sound

) Power
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O© 00 NdNOUL & WN -

ol
N P S

#THIEDT

root@industio:

#AMEE

root@industio:

#EERETIRE

root@industio:

HEEEFRE

root@industio:

#IE TR RS

root@industio:

#ERE

root@industio:

4.3.1. I\

WI\3%E O APH2.0-4P%E#28J13, W FEFAR:

bluetoothctl

bluetoothctl

bluetoothctl

bluetoothctl

bluetoothctl

bluetoothctl

power on

SCan on

devices

trust 7C:C1:80:09:DD:6C

pair 7C:C1:80:09:DD:6C

connect 7C:(C1:80:09:DD:6C

06

o XIIWFE, BTFEXF4Q 3WHIH
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A~ W N R

S Ul

10
11
12
13

14
15
16

#BEEF R
root@industio:~# aplay -1
skkk List of PLAYBACK Hardware Devices sekkk
card 1: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES
8323 HiFi-0 [dailink-multicodecs ES8323 HiFi-0]
Subdevices: 1/1
Subdevice #@: subdevice #0
card 2: rockchiphdmi [rockchip-hdmil, device @: rockchip-hdmi i2s-hifi-0
[rockchip-hdmi i2s-hifi-0]
Subdevices: 1/1
Subdevice #0@: subdevice #0

#EITHEREIE R

root@industio:~# aplay -D hw:0,0 xihuangni.wav

Playing WAVE 'xihuangni.wav' : Signed 16 bit Little Endian, Rate 44100 H
z, Stereo <:)

#ESNHEIEIHDMI

root@industio:~# aplay -D hw:1,0 xihuangni e

Playing WAVE 'xihuangni.wav' : Signed 16Q{L Little Endian, Rate 44100 H

z, Stereo )<~,

4.3.2. HHll b\}

FIRZIFRI.5mMmMIAT EANLEE (CTIA) J12\$n1ﬁﬂMx1 25T-5PEMEFHA, AFAREERIZAEHIR
ENETER , WTREMR: Q
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o SZIFEAALN
o XIFEMEE

CTIAMMREMEREA, EXAT:

HiRE:

[

root@industio:~#
root@industio:~#
root@industio:~#

w N

B ERE B

1 root@industio:~#
2 root@industio:~#

4.3.3. Mic

MX1.25T-2PZ X $Z I,

R GND MIC CTIA

Shell

amixer —-c @ cset numid=67 off
echo -n "micl" > /sys/class/es _mic/mic_channel
arecord -D hw:0,0 —-f S16_LE _r, 16000 —c 2 test_micl.wav

&\

0.9 Shell

amixer —c @ ame="'Speaker Switch' on
aplay —Dlﬂge, xihuangni.wav

&o
&

LIENE e
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A~ W N R

S Ul

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

#EBRERE
root@industio:~# arecord -1
kxxx List of CAPTURE Hardware Devices sxkkx
card 0: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES
8323 HiFi-0 [dailink-multicodecs ES8323 HiFi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0
card 1: rockchiphdmi [rockchip-hdmil, device @: rockchip-hdmi i2s-hifi-0
[rockchip-hdmi i2s-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0

#HHAREERE (T EIZERKAE):

root@industio:~# amixer -c @ cset numid=50 100

numid=50, iface=MIXER, name="'Capture Digital Vol Q
; type=INTEGER,access=rw———R-—,values=2,min=0,max=192,step=0
: values=100,100 s:)o
| stcale—min=—96.00dB,step=0.50dB,mu% =

root@industio:~# amixer -c @ cget n¢mad=52

numid=52, iface=MIXER,name="Lef GQ%E%?? Capture Volume'
H type:INTEGER,access:rw———R%( ues=1,min=0,max=8, step=0
: values=0

o
| stcale—min=®.00dB,steﬂ\é. 0dB, mute=0

root@industio:~# ami elské @ cget numid=53

numid=53, iface=MIX me='Right Channel Capture Volume'
; type=INTEGER; ss=rw———R-—,values=1,min=0,max=8, step=0
: values=0

| dBscale-min=0.00dB,step=3.00dB,mute=0

BBz (FT7) ¢
root@industio:~# amixer —-c @ cset numid=41 3
numid=41, iface=MIXER, name="'ALC Capture Function'
; type=ENUMERATED, access=rw—————— ,values=1, items=4
; Item #0 'Off!
; Item #1 'Right'
; Item #2 'Left!
; Item #3 'Stereo!
: values=3

HEBITEE:

root@industio:~# amixer —c @ cset numid=38 8
numid=38, iface=MIXER, name="'ALC Capture Target Volume'
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ﬂé ; type=INTEGER,access=rw————- ,values=1,min=0,max=15, step=0
: values=8

o BB TRE:

48 root@industio:~# amixer —-c @ cset numid=46 15

49 numid=46, iface=MIXER, name="'ALC Capture NG Threshold'
50 ; type=INTEGER,access=rw—————— ,values=1,min=0,max=31, step=0
51 : values=15

- WREIREREARTR:

53 root@industio:~# amixer -c @ cset numid=51 off

54 numid=51, iface=MIXER,name="'Capture Mute'

55 ; type=BOOLEAN,access=rw—————-— ,values=1

56 : values=off

g; FENICHX (NicRBBBITH, BNRSTBELH)

59 root@industio:~# amixer —c @ cset numid=67 on

60 numid=67,iface=MIXER,name="Main Mic Switch'

61 ; type=BOOLEAN,access=rw—————— ,values=1

62 values=on ?
root@industio:~# echo -n "mic2" > /sys/class/e _mic/mic_channel

22 root@industio:~# arecord -D hw:0,0 -f S16_LE -r 16000 —c 2 test_mic2.wav

65

66 #ENRE:

67 root@industio:~# amixer —-c @ cset a$d£67 off

68 root@industio:~# echo -n "micl" > /class/es8388_mic/mic_channel
root@industio:~# arecord -D hvn2:>' f S16_LE -r 16000 —-c 2 test_micl.wav

.\(\
4.4. RTC

MX1.25T-2P RTCHIth & JQS@)EHT
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ER3V A0t
®

rtch E)iR B 5% ‘\O

1 #HRERME 0

2 root@industio:~# date -s "2024-N-09 14:02:30"

3

4 #RricHHIEAERNS BRINASETH—E

5 root@industio:~# hwcl W

6

7 #ﬁﬁyrﬁ#rtcé’.aﬁam‘en@a@igﬁﬁyﬁm‘a;ﬁﬁxﬁﬁ%

8 root@industio:~# hwclock -r

9 2024-10-09 14:02:35.945604+00:00

4.5. USBiZ[

ERZIFIMTypeCHENO (USB3.2 Genl OTG+DP1.4) , X#F2PUSB3.0-A#E, 21USB2.0PH2.0-
4P %00, USBXIIMNHRRINT4A,

4.5.1. TypeCi&EO

TypeC#2 (USB3.2 Gen1 OTG+DP1.4%H) J7, M1 TFEAfR:
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o F#%Host. Devicet®Ez B rhik

o LTHEDPETRIMY ¢ O

Device AL 0‘6

Eﬁwmﬁﬁﬁﬁﬁﬁﬁm,ﬁilﬁ%ﬁﬁéghmﬁ%,
| BEAFTETE V313 \

T FHREMN Smmi
®

i Loader i wHER: o |

‘ ockdeviInage: \ID0_SBC35868-Andr oi d12-20240716-1203. img

Bl Hig i

Bl

| &BAmsgs |0 e

LIRS

AhitixE g
pllEnts=goayl
RS THE
IS AR
SAEIFLashInfoFFi4
SAEIFLashInfoRfith
EFIEFAE
EFIBRT)
T#IBF iR
THIBRT
THEHE

7 FEElF (100%). .
T-HETh

o FI{EAADBHEXF R TANEFHITINEERIL

HostE iR

EATypeCig®, BT TypeC to USB-ARLIELIEANUSBIME, W FEFR:



O
o THRBIUA. WE. BATHERER . O
N\

DP&EZ, (O
BT TypeCEINREEIE & IENDPE <28, Eziéﬂ&a‘—c to HDMIZBE 4 E 1 ZEHDMIE 228

.\(\

o TIREEIEIITYPE-C DPi#HIEE, DPEEZHTIESE

4.5.2. USB3.0#&O

FRFF21USB3.0 O, HONMEREALOJO, N TER:
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USBBERMHEV@IARAEES, 27TUSBIROHAEZH2HMAMN, USBRIRIZH], TR

- O

USBIO  BRARS i &\ oS
XHAEIR e @ > /sys/class/leds/usb_pwr/brightness
USB1/2 Fia

FiREiR 6cho 1> /sys/class/leds/usb_pwr/brightness

HERFHIRR: RETRE"0"KARR, 5\1"9?1"6 IR

4.5.3. USB2.03&[0 $$

FHRECE T 28K USB2.0 PH2.0-4P3%E 0, {UFJ8F1J9, USBIZOJIRHASV@IARIIRENEES), W1 TFEFR

e
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4.6. TF Card . O°

TFREEX$5SDIO3.0, XiFmiRSDE, ?%Dﬁ?ﬂ‘&ééﬁ, LIRNSEine

b

L 101 3224974 ®
q W%« 2533
v oni
Recavery

YAARRINNN
B L L LI

At i
& Industio

www . industio.cn

TFRZEAE, EREBPLENTFREREAL,

»
]
) @
-
-
:
> @
= nl
- -
!
L
. @
a|
9
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Shell

1 root@industio:~# fdisk -1

2 Found valid GPT with protective MBR; using GPT

3

4 Disk /dev/mmcblk2: 61071360 sectors, 1148M

5 Logical sector size: 512

6 Disk identifier (GUID): 21130000-0000-4444-8000-05e1000030fd

7  Partition table holds up to 128 entries

8 First usable sector is 34, last usable sector is 61071326

9

10  Number Start (sector) End (sector) Size Name

11 1 16384 24575 4096K uboot

12 2 24576 32767 4096K misc

13 3 32768 163839 64.0M boot

14 4 163840 425983 128M recovery

15 5 425984 491519 32.0M back

16 6 491520 8880127 4096M us&a

17 7 8880128 9142271 128M oe

18 8 9142272 61071295 24.®motfs

19 noo \\

20 Device Boot StartCHS EndCHS )<~, StartLBA EndLBA Sector
s Size Id Type

21 135 3858623 3858489

/dev/mmcblkipl  0,2,10 aé%&
1884M e Win95 FAT16 (LBA)
QS

AR AANFANEREFEATemmes REVEML, AIRESEIFNDRESEN, SELABMER, Fi

AN, $
Q
4.7. M.2¥0

FR EERREM.2-M-key M. 23ZEEEE, 0 TFERR:
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ETHO
2D 00

-

EVB?BOQ

& Industio

www. industio.cn

T HEPCle2.138(5, &EA2280R<INVMEESER, O

O 00O NO UL WN B

N NNRRRPRRPRRRRRLRRBR
N RO OWWwWNOoOUMAWNROS

root@industio:~# fdisk -1

Disk /dev/ram@: 8 MiB, 8388608 byt 16384 sectors
Units: sectors of 1 *x 512 = 512@3‘5

Sector size (logical/physica 2 bytes / 4096 bytes
I/0 size (minimum/optimalf=\4 6 bytes / 4096 bytes

Disk /dev/raml: @88608 bytes, 16384 sectors
Units: sectors 0§ 512 bytes

Sector size (logicdl/physical): 512 bytes / 4096 bytes
I/0 size (minimum/optimal): 4096 bytes / 4096 bytes

Shell

Disk /dev/nvme@nl: 476.94 GiB, 512110190592 bytes, 1000215216 sectors

Disk model: XPG GAMMIX S11L

Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes
I/0 size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: dos

Disk identifier: 0x00000000

Device Boot Start End Sectors Size Id Type
c W95 FAT32 (LBA)

/dev/nvme@dnlpl 2048 1000215182 1000213135 476.9G
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4.8. LCDE R

4.8.1. DP

DP#z0 (USB-C) J7, W FER:

AJBAER USB-C # HDMI &i5% %R H'D\ e thiEE, W FEMR:

&.

Q

* Ex=xiF4K@30fpsHiit

4.8.2. HDMI-TX

FREHDMI-ARZJ14, S FERR:
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e 55 HDMI2.1 8K@60fps i

4.8.3. MIPI X

J15 MIPHE[O}40Pin FPC 0.5mm 1, tﬂ‘F@

P |
vvvvv
44—

e MIPIf#tEE}93.3V
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4.9. TP

TP#[59(J16) 6Pin FPC 0.5mmEF, I TEFIR:
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J19FJ20{FEFAFPCO5-PUW-32Pf#i ot HIEMREF, J25{FFFPCO5-PUW-24Pilfii = FiEfEF, Heh
JI9FNU25FRIANIERE IMXA153%& L, J20BRINEBOV138551F 5%k,

RN T EAR:

e Rmes L

4.10.1. TR GHZ:
PSS J1O8R Gk -
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1 root@industio:~# export DISPLAY=:0

2 root@industio:~# gst-launch-1.0 v412src device=/dev/video42 ! video/x-raw,
format=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! autov
ideosink sync=false

P J 205515k |

1 root@industio:~# export DISPLAY=:0

2 root@industio:~# gst-launch-1.0 v412src device=/dev/video51 ! video/x-raw,
format=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! autov
ideosink sync=false

W J 25 Sk : (\
O
. O

1  root@industio:~# export DISPLAY=:0 \
2 root@industio:~# gst-launch-1.0 v4l2sr?(dzvice=/dev/video33 ! video/x-raw,

format=NV12, width=1920, heightzl%ﬁfﬁi}ramerate=30/1 ! videoconvert ! autov

ideosink sync=false b
4.10.2. #ME: N

$ @
MERJ1ORIG KB A :
v $$

1 root@industio:~# v412-ctl ——verbose -d /dev/video42 —-set-fmt-video=width=1
920,height=1080,pixelformat="NV12' —-stream-mmap=4 —-stream-skip=3 --strea
m-to=./test-1920x1080.yuv —-stream-count=1 —-stream-poll

MERJ20 55 KB F -

1 root@industio:~# v412-ctl ——verbose -d /dev/video51 ——set-fmt-video=width=1
920,height=1080,pixelformat="NV12' —-stream-mmap=4 —-stream-skip=3 --strea
m—-to=./test-1920x1080.yuv ——stream—-count=1 —-stream-poll

IMERJ251R G LB A -
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1 root@industio:~# v412-ctl ——verbose -d /dev/video33 —-—set-fmt-video=width=1
920,height=1080,pixelformat="NV12' —-stream-mmap=4 —-stream-skip=3 --strea
m—-to=./test-1920x1080.yuv ——stream—-count=1 —-stream-poll

1 root@industio:~# ffplay —-f rawvideo -video_size 1920x1080 —-pixel_format nvl
2 ./test-1920x1080.yuv

4.10.3. HMAREH -
RO SR 6(\
’ . O°
1 root@industio:~# v412-ctl ——stream—mmagsé:\Ld /dev/video42 —-set-fmt-video=
width=192@,height:1080,pixelformatz'q%i —--stream-to=./output.yuv

HIER 208G L AN3T b\}

. XN

1 root@industio:~# v412—<§$\3—stream—mmap=4 -d /dev/video51 —--set-fmt-video=
width=1920,heighti3§s§>p1xelformat:'NV12' ——stream-to=./output.yuv

MERJ 255 & KA :

1  root@industio:~# v412-ctl —-stream-mmap=4 -d /dev/video33 ——set-fmt-video=
width=1920,height=1080,pixelformat="'NV12' ——stream—to=./output.yuv

BRI

1 root@industio:~# ffplay —-f rawvideo -video_size 1920x1080 -pixel_format nvl
2 ./output.yuv
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4.11. Fan X3

PH2 5V FanX E3#&J3, W FERTR:

o Q
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pin IhEe pin IfkE

1 3.3V 2 5V
3 12C4_SDA 4 5V
5 12C4_SCL 6 GND
7 GPIO76 8 UART7_TX
9 GND 10 UART7_RX
1 GPIO75 12 GPIO77
13 GPIO72 14 GND
15 GPIO73 16 GPIO74
17 3.3V 18 (\ GPIO136
19 SPI0_MOSI 20 .0 GND

.. O
21 SPIO_MISO -3 GPIO137
23 SPIO_SCLK c’o 24 SPI0_CS0
25 GND b 26 SPIO_CST
27 |207_S'Dv\(\ 28 12C7_SCL
29 @56 30 GND
31 $§P057 32 GPIO132
33 GPIO58 34 GND
35 GPIO59 36 GPIO134
37 POWER_KEY 38 GPIO98
39 GND 40 GPIO99

4.12.1. GPIO
FiRY RIEOFE 7161GPIO, &1 GPIOS|MIE XA, I TEMR:

Fs pin GPIO 55 GPIO NUM LIBGPIODY =
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10

M

12

13

14

15

16

7 GPI02_B4 76

11 GPIO2_B3 75
12 GPIO2_B5 77
13 GPIO2_B0 72
15 GPIO2_B1 73
16 GPI02_B2 74
18 GPIO4_BO 136
22 GPIO4_B1 137
29 GPIOT1_DO 56
31 GPIO1_D1
32 GPIO4_A4 132
- O
33 GPIO1_D2 &\58
35 GPIO1_D3 & 59
36 GPIO4_A6 60 134

38 GPIORA 98

40 $|03_A3 99

GPIO#HI, RiE LK [LIBGP&@J BT LB

4

O© 00 NO Ul B WN B

=
NS

libgpiod

[rm P = AN
HZRMR

apt install -y libgpiod-dev gpiod

# 188 GPI02_B4 HMHEHEFIRE
gpioset gpiochip2 12=1

# 18E GPI02_B4 HERETIRE
gpioset gpiochip2 12=0

# $KEX GPI02_B4 WMABTIRE
gpioget gpiochip2 12

gpiochip2 12
gpiochip2 11
gpiochip2 13
gpiochip2 8
gpiochip2 9
gpiochip2 10
gpiochip4 8
gpiochip4 9
gpiochip1 24
gpiochip1 25
gpiochip4 4
gpiochip1 26
gpiochip1 27
gpiochip4 6
gpiochip3 2

gpiochip3 3
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4.12.2. UART

FIRY BIEOMYE T1EUART (TTLEFE) , NMMpinAES T o :

pinfl IhEEE X ERNIAEE R
8 UART_TX
TTL

10 UART_RX
1 #microcomZEH<S
2 root@linaro-alip:~# apt—-get install microcom
3 # Mk
4 root@linaro—alip:~# microcom -s 115200 -p /dev/tty&

4.12.3. 12C O °

E1RY RIEOTRZ25812C, amaqpmniu%mx%w,“aw&

pinfi INREE X 606 RETR

3 I2C4_SDA
/dev/i2c-4
5 12C4_SCL

27 12C7 E
/dev/i2c-7
28 12C7*SCL

4.12.4. SPI

FRY BIZOMERKI2C, WRAIpinfIFIRET R T:

pinfi INREE X RETR
19 SPI_MOSI /dev/spidev0.0
21 SPI_MISO
23 SPI_SCLK

/dev/ttyS7
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24 SPI_CS0

26 SPI_CST1 /dev/spidev0.1

4.12.5. POWER_KEY

FRY RBIZOEE37 pinfapower_key, X EVIZE T mA/dev/input/event0, HBINIEEFN RS EIREE

{EKEY_POWER, ®IM@idevtestfd &2l :

ed, trving to scan all of Sdev/input/event*

value 1

value 0

4.13. GPU

MiTglmark2-es2 FiEgpuliXE O :
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O 00O NO UL & WN B

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27
28

29
30

31

32

33
34
35
36
37
38

D ~rShell
dDawerQhea
rFowerone

root@industio:/# glmark2-es2
arm_release_ver: gl3p0-0leac@, rk_so_ver: 11

glmark2 2023.01

OpenGL Information

GL_VENDOR: ARM

GL_RENDERER: Mali-G52

GL_VERSION: OpenGL ES 3.2 v1.g13p0-0leac0.e22bb8d1d7959f189f908963
172c514e

Surface Config: buf=32 r=8 g=8 b=8 a=8 depth=24 stencil=0 samples=0

Surface Size: 800x600 windowed

[build] use-vbo=false: FPS: 227 FrameTime: 4.422 ms

[build] use-vbo=true: FPS: 222 FrameTime: 4.520 m

[texture] texture-filter=nearest: FPS: 276 Fraqcié:?: 3.631 ms

[texture] texture-filter=linear: FPS: 218 FrameT¥me: 4.599 ms

[texture] texture-filter=mipmap: FPS: 213 meTime: 4.710 ms

[shading] shading=gouraud: FPS: 169 FrameJiMe: 5.942 ms

[shading] shading=blinn-phong-inf: FP)<*}8 FrameTime: 5.336 ms

[shading] shading=phong: FPS: 177 F ime: 5.667 ms

[shading] shading=cel: FPS: 16 Eiagg?ime: 5.955 ms

[bump] bump-render=high-poly: 61 FrameTime: 6.247 ms

[bump] bump-render=normals: s 198 FrameTime: 5.054 ms

[bump] bump-render=height: KPS 189 FrameTime: 5.301 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 158 FrameTime: 6.354 ms
[effect2d] kernel=1, ,Qéifl;1,1,1,1,1;1,1,1,1,1;: FPS: 118 FrameTime: 8.54
4 ms

[pulsar] 119ht=fa§$§:quads:5:texture:false: FPS: 186 FrameTime: 5.387 ms
[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS
: 118 FrameTime: 8.491 ms

[desktop] effect=shadow:windows=4: FPS: 148 FrameTime: 6.794 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=map: FPS: 82 FrameTime: 12.242 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=subdata: FPS: 83 FrameTime: 12.054 ms

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction
=0.5:update-method=map: FPS: 98 FrameTime: 10.270 ms

[ideas] speed=duration: FPS: 139 FrameTime: 7.215 ms

[jellyfish] <default>: FPS: 227 FrameTime: 4.406 ms

[terrain] <default>: FPS: 57 FrameTime: 17.605 ms

[shadow] <default>: FPS: 168 FrameTime: 5.974 ms

[refract] <default>: FPS: 83 FrameTime: 12.066 ms

[conditionals] fragment-steps=0:vertex—-steps=0: FPS: 301 FrameTime: 3.325
ms
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40

41

42

43

44

45

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 286 FrameTime: 3.501
ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 278 FrameTime: 3.602
ms

[function] fragment-complexity=1low: fragment-steps=5: FPS: 265 FrameTime:
3.782 ms

[function] fragment-complexity=medium:fragment-steps=5: FPS: 276 FrameTime
: 3.629 ms

[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 289 Frame
Time: 3.470 ms

[loop] fragment-steps=5:fragment-uniform=false:vertex-steps=5: FPS: 290 Fr
ameTime: 3.449 ms

[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 287 Fra
meTime: 3.490 ms

46
47
48 glmark2 Score: 191
N\
4.14. NPU C;Q,
2$Z (Purple Pi OH2 YOLOVSFF & Ft) 314, 0
fEFyolovBitFrknn B R EE iR : .\(\

4.14.1. #RiZrknn_yolov5 @b:
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Shell

root@industio:/# unzip rknn-toolkit2-master.zip

root@industio:/# cd rknn-toolkit2-master/rknpu2/examples/3rdparty/mpp/Linu
x/aarch64

root@industio:/# ln —srf librockchip_mpp.so0.0 librockchip_mpp.so
root@industio:/# ln —srf librockchip_mpp.so0.0 librockchip_mpp.so.1

root@industio:/# cd -

root@industio:/# cd rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo
root@industio:/# chmod a+x build-Tlinux.sh

root@industio:/# export GCC_COMPILER=/usr/bin/aarch64-1inux—gnu
root@linaro-alip:/mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_dem
o# ./build-linux.sh -t rk3576 —a aarch64 -b Release

./build-1linux.sh -t rk3576 —-a aarch64 -b Release
/usr/bin/aarch64-1linux—gnu

TARGET_S0C=RK3576 00

TARGET_ARCH=aarch64

BUILD_TYPE=Release °
BUILD_DIR:/mnt/rknn—toolkit2—master/rknﬁqgfgzamples/rknn_yolovS_demo/buil
d/build_RK3576_linux_aarch64_Release

CC=/usr/bin/aarch64-1linux—gnu-gcc (E)

CXX=/usr/bin/aa rch64—linux—gnu~$0

—— Configuring done . Q

—— Generating done

—— Build files have been written to: /mnt/rknn-toolkit2-master/rknpu2/exam
ples/rknn_yolov5_dem 'td/build_RK3576_linux_aarch64_Re1ease

[ 60%] Built targe n_yolov5_video_demo

[100%] Built targéé\rknn_yolovS_demo

[ 40%] Built target rknn_yolov5_demo

[100%] Built target rknn_yolov5_video_demo

Install the project...

—— Install configuration: "Release"

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./rknn_yolov5_demo

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/1lib/librknnrt.so

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/1lib/librga.so

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/RK3576

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/RK3576/yolov55-640-640. rknn

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/bus. jpg
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36 — Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/coco_80_labels_list.txt

S Up—to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
38 install/rknn_yolov5_demo_Linux/./rknn_yolov5_video_demo

—— Up—to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
39 install/rknn_yolov5_demo_Linux/lib/librockchip_mpp.so

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
40 install/rknn_yolov5_demo_Linux/1lib/libmk_api.so

4.14.2. i :
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Shell

root@industio:/# cd install/rknn_yolov5_demo_Linux
root@industio:/# chmod a+x rknn_yolov5_demo
root@industio:/# ./rknn_yolov5_demo ./model/RK3576/yolov5s5s-640-640.rknn ./
model/bus. jpg
post process config: box_conf_threshold = 0.25, nms_threshold = 0.45
Loading mode...
sdk version: 2.3.2 (429f97ae6b@2025-04-09T09:09:27) driver version: 0.9.8
model input num: 1, output num: 3

index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800,
5ize=1228800, w_stride = 640, size_with_stride=1228800, fmt=NHWC, type=INT
8, qgnt_type=AFFINE, zp=-128, scale=0.003922

index=0, name=output®, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000
, $1ze=1632000, w_stride = 0, size_with_stride=1638400, fmt=NCHW, type=INT
8, gnt_type=AFFINE, zp=-128, scale=0.003922

index=1, name=286, n_dims=4, dims=[1, 255, 40, , n_elems=408000, size
=408000, w_stride = 0, size_with_stride:491520,<f§:iNCHW, type=INT8, qgnt_t
ype=AFFINE, zp=-128, scale=0.003922

index=2, name=288, n_dims=4, dims:[l,.25 20, 20], n_elems=102000, size
=102000, w_stride = 0, size_with_stridezi{L @, fmt=NCHW, type=INT8, qnt_t
ype=AFFINE, zp=-128, scale=0.003922 &

model is NHWC input fmt

model input height=640, width= &nnelﬂ
Read ./model/bus.jpg ...

img width = 640, img height

once run use 41.249000 ms

loadLabelName ./model/coco_80_labels_list.txt
person @ (209 243 28 § 0.879723

person @ (479 238 6) 0.870588

person @ (109 23 2 534) 0.828112

bus @ (93 129 553 464) 0.700761

person @ (79 353 122 517) 0.307297

save detect result to ./out.jpg

loop count = 10 , average run 28.800200 ms

RITRERFERRENERE, WTFR:
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4.15. QT Q°
N

BITQTEENMNRIE -

1 source /usr/local/qt5/env.sh
2 /Jusr/local/qt5/examples/widgets/animation/moveblocks/moveblocks

BITQTEMEENIXIZE

1 source /usr/local/qt5/env.sh
2 /usr/local/gt5/examples/virtualkeyboard/basic/basic

1EB1TQT Webenginel it 2 :
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1  source /usr/local/qt5/env.sh
2 /usr/local/gt5/examples/webenginewidgets/simplebrowser/simplebrowser www.ba
idu.com

BEE—T, {"§Mil - gt Simple Browser
File Edit Yiew Wndow Help
B & mpsiiwwwbaidu.com/

& BT, manoa X
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4.16. USB #§{%:k QA

4.16.1. ﬁﬁi)\us&%%é&%ﬁ%

v () |
1 industio@industio:~$ grep '' /sys/class/videod4linux/video*x/name

2 00O

3  /sys/class/videodlinux/video73/name:Webcam gadget: UVC Color Camera

4  /sys/class/video4linux/video74/name:Webcam gadget: UVC Color Camera

5

M E{E BBEUSBIRG LI E T &2 /dev/video73F1/dev/video74, —RRENE/INI— DT &=
Bl/dev/video73,

4.16.2. EFUSBRGAZFFHIEIRE
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industio@industio:~$ v412-ctl -d /dev/video73 ——list-formats—ext

ioctl: VIDIOC_ENUM_FMT
Type: Video Capture

[0]:

[1]: 'YUYV' (YUYV 4:2:2)
Size: Discrete

[2]:

'MIPG'

(Motion-JPEG, compressed)
Size: Discrete 1920x1080

Interval:
Interval:
Interval:
Interval:
Interval:
Interval:

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete

Size: Discrete 1280x720

Interval:
Interval:
Interval:
Interval:
Interval:
Interval:

Interv
Iqte
Inf\{ al:

Discrete
Discrete
Discrete
Discrete
Discrete

0
0
0
0
0
0

[SEESEN ]

.033s
.040s
.050s
.067s
.100s
. 200s

.033s
. 040s
.0
.06
190s

(30.000 fps)
(25.000 fps)
(20.000 fps)
(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)

5.000 fps)
20.000 fps)
(15.000 fps)
(10.000 fps)

Discréﬂi 72005 (5.000 fps)

X

§iscrete

: Discrete

Discrete

Size: Discrete 1280x720

ﬁterval:
Interval:
Interval:

Discrete
Discrete
Discrete

Size: Discrete 1920x1080

Interval:
Interval:
Interval:

Discrete
Discrete
Discrete

'H264' (H.264, compressed)
Size: Discrete 1920x1080

Interval:
Interval:
Interval:
Interval:
Interval:
Interval:

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete

Size: Discrete 1280x720

Interval:
Interval:
Interval:

Discrete
Discrete
Discrete

[SENS RS

[SEN SIS

(SRR S

(SIS I S I S R OS)

(SEE SIS

.033s
.067s
.100s

.067s
.100s
. 200s

.067s
.100s
. 200s

.033s
.040s
.050s
.067s
.100s
. 200s

.033s
.040s
.050s

(30.000 fps)
(15.000 fps)
(10.000 fps)

(15.000 fps)
(10.000 fps)
(5.000 fps)

(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
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46 Interval: Discrete 0.067s (15.000 fps)
48 Interval: Discrete 0.100s (10.000 fps)
49 Interval: Discrete 0.200s (5.000 fps)

M E{E REAUSBIR G L3 HEGIF U T
1. MJPG 1920x1080 30fps
. MJPG 1280x720 30fps
YUYV 640x480 30fps
YUYV 1280x720 15fps
H264 1920x1080 30fps

© o~ w0 P

H264 1280x720 30fps

4.16.3. FiSUSBIRMELEIS O(\

fE A gstreamerFil 5t USBIRIG L E1R . . O d

4.16.3.1. MUPGIZ=t (O&
HFUSBIR & k5 H BB ZEMIPGHE R, %?@Qﬁimppjpegdecﬁﬁﬁﬂ%%:

4 .\Q Shell
1 gst-launch-1.0 v412src g&vece=/dev/video73 ! image/jpeg,width=1920,height=1
080, framerate=30/1 ! jpegdec ! videoconvert ! autovideosink
4.16.3.2. YUYVH&=X
MRUSBBR G LB EGRYUVIER, NIAEEIEEmppjpegdech#iss:
Shell
1 gst-launch-1.0 v412src device=/dev/video73 ! video/x-raw,format=YUY2, width

=640, height=480, framerate=30/1 ! videoconvert ! autovideosink sync=false

4.16.3.3. H2644&=
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v Shell

1 gst-launch-1.0 v412src device=/dev/video73 ! video/x-h264,width=1920,height
=1080, framerate=30/1 ! mppvideodec ! videoconvert ! autovideosink
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