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1. Basic Features of Orange Pi 4 LTS

1.1. Whatis Orange Pi4 LTS?

Orange Pi is an open source single-board card computer, a new generation of arm64
development boards, which can run operating systems such as Android 8.1, Ubuntu and
Debian. The Orange Pi 4 LTS development board can be divided into the following 4
models according to the SOC used and whether it has an eMMC chip:

Orange P14 LTS Model 1 | Use RK3399 chip with 16GB eMMC 4GB
LPDDR4
Orange P14 LTS Model 2 | Use RK3399 chip Without 16GB eMMC | 4GB
LPDDR4
Orange P14 LTS Model 3 | Use RK3399-T chip | with 16GB eMMC 3GB
LPDDR4
Orange P14 LTS Model 4 | Use RK3399-T chip | Without 16GB eMMC | 3GB
LPDDR4

1. 2. Purpose of Orange Pi 4 LTS

we can use it to build:

A computer

A wireless server
Games

HD video player
Android

Of course there are many more features as Orange Pi is open source.

1.3. Who is Orange Pi 4 LTS designed for?

The Orange Pi development board is not just a consumer product, it is designed for

anyone who wants to use technology to create and innovate. It's a very simple, fun, and

WWw.orangepi.org 1 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

useful tool that you can use to shape the world around you.

1.4. Hardware Features of Orange Pi 4 LTS

Hardware Features Introduction

* Rockchip RK3399 or RK3399-T
* The main frequency of RK3399 is up to 1.8GHz
* The main frequency of RK3399-T is up to 1.6GHz

CPU * 6-core ARM® 64-bit processor
* Based on big. LITTLE size core architecture:
Dual-core Cortex-A72 (large core) + quad-core Cortex-AS3
(small core)
* High-performance multi-core GPU Mali T864
* OpenGL ES 1.1/2.0/3.0
GPU
* OpenCL 1.0/1.1/1.2
* DirectX 9/11.1
Memory 3GB LPDDR4 or 4GB LPDDR4
* 16GB eMMC or empty sticker
Onboard storage
* TF card slot
Ethernet 10/100/1000Mbps Ethernet ( YT8531C)
* 20U5622, IEEE 802.11 a/b/g/n/ac
WIFI+Bluetooth

* BT5.0

video output

HDMI 2.0 ( Type-A ), support 4K@60 frame output
DP 1.2 (DisplayPort) , support 4K@60 frame output
Supports dual channel MIPI-DSI (4 wires per channel)

video input

MIPI-CSI x2 camera interface (MIPI_RXO,
MIPI TX1/RX1)

Audio output

* 3.5mm Headphone plug
« HDMI

Audio input

* Onboard MIC

» Headphone recording

power supply

* DC 5V/4A Or DC 5V/3A
* TYPE-C 5V/4A

WWw.orangepi.org

2 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

* USB2.0 HOST x 2
USB port * USB3.0 HOST x 1
* USB3.0 Type-C x 1
26pin pin header with 12Cx2, SPIx1 or UARTx1 and multiple GPIOs
Mini-PCIE 24pin mini-PCIE interface
Debug serial port UART-TX. UART-RX and GND
LED lights Power indicator and status indicator
button Reset button x1, upgrade button x1
Supported  Operating . . .
Android8.1. Ubuntu. Debian etc. operating system
Systems
Appearance specification introduction
Product Size 91mmx*56mm

range Pi™ is the registered trademark of Shenzhen Xunlong Software Co., Ltd.

WWw.orangepi.org 3 www.xunlong.tv
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1.5. Top view and bottom view of Orange Pi 4 LTS

1. 5. 1. RK3399+4GB LPDDR4 with 16GB eMMC version

top view:
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1.5. 2. RK3399+4GB LPDDR4 without 16GB eMMC version

top view:
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1.5.4. RK3399-T+3GB LPDDR4 without 16GB eMMC version

top view:

bottom view:

www.orangepi.org 7 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

4]

o¥3% § I
T8 3G 5
L

P

2203030010000

i

b ESHE

www.orangepi.org 8 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

N

W range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

1. 6. Interface details of Orange Pi 4 LTS
1.6.1. RK3399+4GB LPDDR4 with 16GB eMMC version

i Top view

Rockchip RK3399
(64 bit ARM® Dual Core CortexA72+ Quad Core CortexA53)
16GB EMMC Flash(option)
26 Pin headers Ethernet Chip(YT8531C)
Debug TTL UART 24Pin Mini PCIE

2GB LPDDR4 One USB2.0 HOST

LCD2/Camera2

*—— Gigabit Ethernet

=
)
USB3.0(Above)/USB2.0(Below)

DC power interface (5V/4A)
HDMI OUT PMU ( RK808)

2GB LPDDR4 WiFi+BT{CDW.20U5622-00)

Camerai
ES8316
Audio In/Out

WiFi antenna

USB3.0 Type-C/Power port(5V/4A)

§ Bottom view §

LCDA =

Recovery Button

Reset Button

MicroSD Card Slot
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1. 6. 2. K3399+4GB LPDDR4 without 16GB eMMC version
B Top view

Rockchip RK3399
( 84 bit ARM® Dual Core CortexA72+ Quad Core CortexA53)

EMMC(Default Empty)

26 Pin headers Ethernet Chip(YT8531C)

Debug TTL UART 24Pin Mini PCIE

MIC

2GB LPDDR4 One USB2.0 HOST

LCD2/Camera2
‘#——— Gigabit Ethernet

2GB LPDDR4 WiFi+BT(CDW.20U5622-00)

Camera1
ES8316
Audio In/Out

WiFi antenna

USB3.0(Above)/USB2.0(Below)

DC power interface (5V/4A)
HDMI QUT PMU ( RK808)

USB3.0 Type-C/Power port(5V/4A)

] Bottom view

LCD1 -

Recovery Button
Reset Button
MicroSD Card Slot

: 3 0000900300090 !
L 5000290000002 A9

| ... 91mm
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1.6. 3. RK3399-T+3GB LPDDR4 with 16GB eMMC version

i Top view |}

Rockchip RK3399-T
( 64 bit ARM® Dual Core CortexA72+Quad Core CortexA53 )

16GB EMMC Flash(option)

26 Pin headers Ethernet Chip(YT8531C)

Debug TTL UART 24Pin Mini PCIE

MIC

1.5GB LPDDR4 One USB2.0 HOST

LCD2/Camera2
= Gigabit Ethernet

1.5GB LPDDR4 WiFi+BT(CDW.20U5622-00)

Camera WiFi antenna
ES8316
Audio In/Out
USB3.0(Above)/USB2.0(Below)
DC power interface (5V/4A)
HOMI QUT PMU ( RK808)
USB3.0 Type-C/Power port(5V/4A)
§ Bottom view §

56mm

LCD1 -

Recovery Button

Reset Button

MicroSD Card Slot

0000200300030
HOQQRW9090Q0 )
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1.6. 4. RK3399-T+3GB LPDDR4 without 16GB eMMC version

i Top view §

Rockchip RK3399-T
( 64 bit ARM®DuaI Core CortexA72+Quad Core CortexA53 )

EMMC(Default Empty)

26 Pin headers Ethernet Chip(YT8531C)

Debug TTL UART 24Pin Mini PCIE

MIC

1.5GB LPDDR4 One USB2.0 HOST

LCD2/Camera2
=——— Gigabit Ethernet
1.5GB LPDDR4 WIiFi+BT(CDW.20U5622-00)
Camerai

ES8316

Audio In/Out

WiFi antenna

USB3.0(Above)/USB2.0(Below)

DC power interface (5V/4A)
HDMI OUT PMU ( RK808 )

USB3.0 Type-C/Power port(5V/4A)

B Bottom view }}

LCD1 =

Recovery Button

Reset Button

MicroSD Card Slot

L ... i
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4 LTS v1.2 - SPH rTég

CLK

The diameters of the four positioning holes are all 3.0mm.
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2. Introduction to the use of the development board

2. 1. Prepare the necessary accessories

1) TF card, class10 or above high-speed card with a minimum capacity of 8GB, it is
recommended to use SanDisk TF card, Orange Pi test is to use SanDisk TF card, other

brands of TF card may cause the problem that the system cannot be started

Samisk A &

2) TF card reader, used to read and write TF card

3) HDMI to HDMI cable, used to connect the development board to an HDMI monitor
or TV for display

v 4
4) Type-C to HDMI cable, connect the development board to HDMI display or TV
through Type-C interface for display
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5) Type-C to USB3.0 adapter, used to connect USB3.0 storage devices or USB devices

such as mouse and keyboard

N\

N\A

6) 10.1-inch MIPI screen, used to display the system interface of the development board

— ol

I

7) Power adapter, Orange Pi 4 LTS supports S5V/4A or 5V/3A DC power supply, and also
supports 5V/4A Type-C power supply
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range pi (€ @ @ FE 4.2 range pi (€ @ G FE 4.

%,

AC 4.0*1.7MM AC 4.0%1.7MM

Note, do not use SV/3A Type-C power supply, it may cause system instability
due to insufficient power supply, and Orange Pi 4 LTS cannot be powered through

the Sv pin on the 26pin interface.

8) USB interface mouse and keyboard, as long as it is a standard USB interface mouse
and keyboard, the mouse and keyboard can be used to control the Orange Pi development
board

9) Metal heat dissipation shell, Orange Pi 4 LTS matching metal shell is shown in the
figure below, please refer to the instructions in the following section for the installation
method of metal heat dissipation shell,Since the RK3399/RK3399-T chip generates a

relatively large amount of heat, it is necessary to have a metal case

Note that it is not possible to put another fan inside the metal case.
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range Pi

Orange Pi 4/48

10) If you don't buy a metal cooling case, it is strongly recommended to add a 5V
cooling fan. As shown in the figure below, there are 5V and GND pins on the 26pin
interface of the development board that can be connected to the cooling fan. The spacing
between the 26pin pin headers is 2.54mm. The power interface of the cooling fan can be

purchased from Taobao according to this specification.

Note that after the development board is plugged into the power supply, the 5V
pin can be used directly without other settings, and the voltage output by the SV pin

cannot be adjusted and turned off by software.

I
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11) Fast or Gigabit Ethernet cable to connect the development board to the Internet

12) OV13850 13MP camera, dedicated camera for Orange Pi 4 LTS, compatible with
MIPI interface
; mnclePi

Orange Pi RK3399 ~\

13) 3.3V USB to TTL module and DuPont cable, when using the serial port debugging
function, USB to TTL module and DuPont cable are required to connect the development

board and computer

14) A PC with Ubuntu and Windows operating systems installed

1 Ubuntul4.04 PC | Optional, used to compile Android source code
2 Ubuntu22.04 PC | Optional, used to compile Linux source code
3 Windows PC For burning Android and Linux images

2.2. Download the image of the development board and related

materials

1) The download website of the Chinese version of the material is:

http://www.orangepi.cn/html/hardWare/computer AndMicrocontrollers/service-and-
support/Orange-Pi-4-LTS.html

2) The download URL of the English version of the material is:
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http://www.orangepi.org/html/hardWare/computer AndMicrocontrollers/service-and

-support/Orange-pi-4-LTS.html

3) The information mainly includes

a. Android source code: saved on Google network disk

b. Linux source code: save on github

c. User manual and schematic diagram: The data sheet related to the chip will
also be placed here

d. Official tools: mainly include the software that needs to be used during the use
of the development board
Android image: save on Google network disk
Ubuntu image: save on Google network disk

g. Debian image: save on Google network disk

2.3. Method of burning Linux image to TF card based on
Windows PC

Note that the Linux image mentioned here refers specifically to the image of a
Linux distribution such as Debian or Ubuntu downloaded from the Orange Pi data

download page.

2.3.1.  How to use Win32Diskimager to burn Linux image

1) First prepare a TF card with a capacity of 8GB or more. The transmission speed of the
TF card must be class10 or above. It is recommended to use a TF card from a brand such
as SanDisk

2) Then use the card reader to insert the TF card into the computer

3) Then format the TF card
a. The SD Card Formatter software can be used to format the TF card, and its

download address is

https://www.sdcard.org/downloads/formatter/eula_windows/SDCardFormattervS WinEN.zip

b. After downloading, unzip and install directly, and then open the software

c. If only the TF card is inserted into the computer, the “Select card” column will

display the drive letter of the TF card. If multiple USB storage devices are
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inserted into the computer, you can select the drive letter corresponding to the

TF card through the drop-down box.

B 5D Card Formatter X
File Help
Select card
F:\ v
Refresh

Card information

Type SDHC S-J
Capadity 14,84 GB

Formatting options
(®) Quick format

(O Overwrite format
CHS format size adjustment

Volume label

5D Logo, SDHC Logo and SDXC Loge are trademarks of SD-3C, LLC.

d. Then click "Format", a warning box will pop up before formatting, select "Yes

(Y)" to start formatting

SD Card Formatter

Formatting will erase all data on this card.
! Do you want to continue?

Mote: As formatting can take some time (especially when overwrite
option is selected), please make sure that your computer is connected
to a power supply and that sleep mode is dizabled.

e. After formatting the TF card, the information shown in the figure below will pop
up, click OK.

SD Card Formatter X

o Formatting was successfully completed

Volume information:

File system: FAT32

Capacity: 14.83 GB (15,923,150,848 bytes)
Free space: 14.83 GB (15,923,118,080 bytes)
Cluster size: 32 kilobytes

Veolume label:

4) Download the compressed package of the Linux operating system image file you want
to burn from the data download page of Orange Pi, and then use the decompression

software to decompress it. In the decompressed file, the file ending with ".img" is the

www.orangepi.org 20 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

image file of the operating system. The size is generally more than 1GB

5) Use Win32Diskimager to burn the Linux image to the TF card
a. The download page of Win32Diskimager is

http://sourceforge.net/projects/win32diskimager/files/Archive/

b. After downloading, install it directly. The Win32Diskimager interface is as
follows
a) First select the path of the image file
b) Then confirm that the drive letter of the TF card is consistent with the one
displayed in the "Device" column

c) Finally click "Write" to start burning

%) Win32 BSBETE - 1.0 - o x

20 iRE
| | [Fal -

i r
% | EE =

Select the image file Select the TF card

O WEmEsmsE
EEHE

Start buxing image
EUE i=EL B G plifes]
SHFEETA. .

c. After the image writing is completed, click the "Exit" button to exit, and then
you can pull out the TF card and insert it into the development board to start
2. 3. 2. How to use balenaEtcher to burn a Linux image
1) First prepare a TF card with a capacity of 8GB or more. The transmission speed of the
TF card must be class10 or above. It is recommended to use a TF card from a brand such
as SanDisk

2) Then use the card reader to insert the TF card into the computer
3) Download the compressed package of the Linux operating system image file you want
to burn from the data download page of Orange Pi, and then use the decompression

software to decompress it. In the decompressed file, the file ending with ".img" is the

image file of the operating system. The size is generally more than 1GB
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4) Then download the burning software of the Linux image - balenaEtcher, the

download address is

https://www.balena.io/etcher/

5) After entering the balenaEtcher download page, click the green download button to
download the installation package of balenaEtcher. You can also select the Portable
version of balenaEtcher through the drop-down box. The Portable version does not need

to be installed. Double-click to open it and use it

An open source projectby (gl balena | More products

.” balenaEicher Changelog  EtcherPro

Flash. Flawless.

Flash OS images to SD cards & USB drives, safely and easily.

¥

Flash!

1 Etcher for Windows (x86[x64) (Portablelff

Etcher for macOS.

6) If you download a version of balenaEtcher that needs to be installed, please install it
before using it. If you download the Portable version of balenaEtcher, just double-click to

open it. The opened balenaEtcher interface is shown in the figure below.
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Etcher

&9 balenaEicher

B Flash from file

& Flash from URL

B Clone drive

If the following error is displayed when opening balenaEtcher:
Attention

Something went wrong. If it is a compressed
image, please check that the archive is not
corrupted.

User did not grant permission.

Cancel Retry

Please select balenaEtcher, right-click, and select Run as administrator.

Open
Troubleshoot compatibility

Open file location

'&' Fun as administrator

7) The specific steps to use balenaEtcher to burn a Linux image are as follows
a. First select the path of the Linux image file to be burned
b. Then select the drive letter of the TF card
c. Finally, click Flash to start burning the Linux image to the TF card
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Etcher = *

&9 balenaEicher

I Flash from file

& Flast from URL

IE Cloe drive

8) The interface displayed in the process of balenaEtcher burning the Linux image is
shown in the figure below. In addition, the progress bar shows purple to indicate that the

Linux image is being burned to the TF card.

© Etcher — 48% Flashing... B *

&9 balenaEtcher

o Orangep...170.img

._ Generic... Device

7 balena-rpiplay

Flashing... urn a er using RPiPlay to enable screen

Get started

9) After the Linux image is burned, balenaEtcher will also verify the image burned to the
TF card by default to ensure that there is no problem in the burning process. As shown in
the figure below, a green progress bar indicates that the image has been burned, and

balenaEtcher is verifying the burned image.
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© Etcher — 26% Validating...

&9 balenaEtcher

o Orangep...170.img

. Generic... Device

7

Validating...

10) After the successful burning, the display interface of balenaEtcher is shown in the
figure below. If the green indicator icon is displayed, it means that the image burning is
successful. At this time, you can exit balenaEtcher, and then pull out the TF card and

insert it into the TF card slot of the development board.

* Etcher

&9 balenaEicher

Flash Complete!

1
¥

We hope you enjoyed
using Etcher!

Share on Twitter
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2.4. Method of burning Linux image to TF card based on Ubuntu
PC

Note that the Linux image mentioned here specifically refers to a Linux
distribution image such as Debian or Ubuntu downloaded from the Orange Pi data
download page, and Ubuntu PC refers to a personal computer or virtual machine
with Ubuntu installed.

1) First prepare a TF card with a capacity of 8GB or more. The transmission speed of the
TF card must be class10 or above. It is recommended to use a TF card from a brand such
as SanDisk

2) Then use the card reader to insert the TF card into the computer

3) Download balenaEtcher software, the download address is

https://www.balena.io/etcher/

4) After entering the balenaEtcher download page, please select the Linux version of the

software through the drop-down box to download

Select image

Etcher for Windows {x86|x64) (Portable)

Etcher for macOS

| Etcher for Linux x64 (64-bit) {Appimage) |

Etcher for Linux x86 (32-bit) {Appimage)

5) After downloading, please use the unzip command to decompress the downloaded
compressed package. The decompressed balenaEtcher-1.5.109-x64.AppImage is the
software needed to burn the Linux image

tzst@test:~$ unzip balena-etcher-electron-1.5.109-linux-x64.zip

rchive: balena-etcher-electron-1.5.109-linux-x64.zip
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inflating: balenaEtcher-1.5.109-x64.Applmage
test@test:~$ Is
balenaEtcher-1.5.109-x64.AppImage balena-etcher-electron-1.5.109-linux-x64.zip

6) Download the compressed package of the Linux operating system image file you want
to burn from the data download page of Orange Pi, and then use the decompression
software to decompress it. In the decompressed file, the file ending with ".img" is the
image file of the operating system. The size is generally more than 1GB

7zThe decompression command for the compressed package at the end is as follows
test@test:~$ 7z x Orangepid-lts_3.0.0_debian_bullseye desktop_xfce linux5.10.43.7z
test@test:~$ Is Orangepid-Its_3.0.0_debian_bullseye_desktop_ xfce_ linux5.10.43.*
Orangepi4-lts 3.0.0_debian bullseye desktop xfce linux5.10.43.7z
Orangepi4-lts 3.0.0 debian bullseye desktop xfce linux5.10.43.sha  #checksum file
Orangepi4-lts 3.0.0 _debian bullseye desktop xfce linux5.10.43.img  #image file

7) After decompressing the image, you can use the sha256sum -c¢ *.sha command to
calculate whether the checksum is correct. If the message is successful, it means that the
downloaded image is correct. You can safely burn it to the TF card. If the checksum
does not match, it means that There is a problem with the downloaded image, please try
to download again

test@test:~$ sha256sum -c *.sha

Orangepi4-lts 3.0.0_debian bullseye desktop xfce linux5.10.43.img: success

8) Then double-click balenaEtcher-1.5.109-x64.AppImage on the graphical interface of
Ubuntu PC to open balenaEtcher (no installation required), and the interface after

balenaEtcher is opened is shown in the following figure
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&9 balenaEicher

&

B Flash from file

& Flash from URL

1B Clone drive

9) The specific steps to use balenaEtcher to burn a Linux image are as follows
a. First select the path of the Linux image file to be burned

b. Then select the drive letter of the TF card

c. Finally, click Flash to start burning the Linux image to the TF card

Etcher

ﬁ balenaEicher

B Flash from file

& Flas 1 from URL

10) The interface displayed in the process of balenaEtcher burning the Linux image is
shown in the figure below. In addition, the progress bar shows purple to indicate that the

Linux image is being burned to the TF card.
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Etcher = 50% Flashing...

&9 balenaEicher

©O — A

Orangepiz...9.170.img Generic M., .rageClass Flashing...

11) After the Linux image is burned, balenaEtcher will also verify the image burned to
the TF card by default to ensure that there is no problem in the burning process. As
shown in the figure below, a green progress bar indicates that the image has been burned,
and balenaEtcher is verifying the burned image.

Etcher — 28% Validating...

@9 balenakicher

©O — A

Orangepiz...9.170.img Generic M., .rageClass Validating...

12) After the successful burning, the display interface of balenaEtcher is shown in the
figure below. If the green indicator icon is displayed, it means that the image burning is
successful. At this time, you can exit balenaEtcher, and then pull out the TF card and

insert it into the TF card slot of the development board
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Etcher

Flash Complete! Flash Another

Thanks for using @ balenaEicher

made with by lyg balena

2.5. How to program Linux image to eMMC

See the method of burning linux image to EMMC

The blue part above is a hyperlink, click to jump to the corresponding position
of the document. In addition, only the purchased Orange Pi 4 LTS with 16GB
eMMC chip can burn the Linux image to the eMMC.

2.6. How to burn Android image to TF card

The Android firmware of the development board can only be burned to the TF
card using the SDDiskTool software under the Windows platform. In addition, the
SDDiskTool software does not have a Linux platform version, so it is impossible to

burn the Android system to the TF card under the Linux platform.

1) First prepare a TF card with a capacity of 8 GB or more. The transmission speed of the
TF card must be class10 or above. It is recommended to use a TF card from a brand such
as SanDisk
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2) Then use the card reader to insert the TF card into the computer

3) Then download the SDDiskTool programming tool and Android firmware from the
data download page of Orange Pi. The Android firmware on the official website has
two versions: eMMC boot and TF card boot. Here you need to select the TF card boot
version, and pay attention to the TF card boot version. The name of the Android firmware
contains the word "SD"

4) Then use the decompression software to decompress the downloaded Android
firmware compressed package. In the decompressed file, the file ending with ".img" is
the Android firmware

5) Then use the decompression software to decompress SDDiskTool v1.59.zip, this
software does not need to be installed, find SD_Firmware_Tool.exe in the decompressed
folder and open it

Language

Log
4z config.ini 2 KB
| ] sd boot config.canfig g 1KB
##h SO Firmware Tool.exe | IEFRER 594 KB
| ] sDBoctbin BIN I7{& 149 KB

6) After opening SDDiskTool, if the TF card is recognized normally, the inserted disk
device will be displayed in the "Select Removable Disk Device" column. Please make
sure that the displayed disk device is the same as the drive letter of the TF card you
want to burn. if there is no display, you can try to unplug the TF card
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@it Rockchip Create Upgrade Disk Tool v1.53

2|

FirstChoose removable disk SDBoot:2.12
|| [Generic STORAGE DEVICE USB Device 14,8 - |

Second:Choose function mode
[¥] Upgrade Firmware | PCBATest 75D Boot

Third:Choose firmware Restore

Firmware

Fourth:Choose demo(Option)

OO R ereate
Restore

7) After confirming the drive letter, first format the TF card, click the restore disk button

in SDDiskTool, or use the SD Card Formatter mentioned above to format the TF card

@ Rockehip Create Upgrade Disk Tool w1.59 |__§3 |

FirstChoose removable disk SDBoot:2.12

| Generic STORAGE DEVICE USB Device  14.8G -

Second:Choose function mode

[¥|Upgrade Firmware [ PCBATest []SD Boot

SD_Firmware_Toaol

Third:Choose firmw Restare

[0] Restoring disk ok.

Fourth:Choosge dem s

100 I — -

Start to format user disk...

8) Then start writing Android image to TF card
a. First check "SD Boot" in "Select Function Mode"
b. Then select the path of the Android image in the "Select firmware upgrade"

column
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c. Finally, click the "Start Creation" button to start burning the Android image to

the TF card
Gh ETAEF SRS TE v1.50 ==
B ETREEERE 5DBoot:2.12
[GenericSTDF‘..l‘-\GE DEVICE USE Device 14.8G Vl
B AEThAE
B 7% 1 [V|sn5Eh
B= 5 REHRE Cigg
[ BEER
SEIE D en o $11E (RIIA)
I Dema
LEEEEEEEEEEEEEEEEEE | Crsesz )
WEE |

9) After burning, you can exit SDDiskTool, and then you can unplug the TF card from

the computer and insert it into the development board to start.

2.7. The method of burning Android image to eMMC based on
Windows PC

Orange Pi 4 LTS has three upgrade modes, namely MaskRom mode, Loader
mode and SD upgrade mode. The first two modes need to be burned through the
Type C cable, and the latter mode is burned through the TF card. For the way of
programming through Type C cable, if there is no programming system in eMMC, it
will enter MaskRom mode by default. If a bootable system has been programmed in
eMMUC, you can enter Loader mode for programming.

In addition, it should be noted that if the U-boot is damaged due to an accident
or other reasons in the system in eMMC, it will not be able to enter the Loader mode
for programming. You need to enter the MaskRom mode according to the method of
entering the MaskRom mode, and then use the TypeC cable. Connect the computer

and the development board for programming.

Using TF card to burn Android image to eMMC is the easiest method. If you
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just got the development board, please try to burn with this method first, and then

study the method of burning with TypeC cable.

2.7.1. Burn Android firmware to eMMC via TF card

1) First prepare a TF card with a capacity of 8GB or more. The transmission speed of the
TF card must be class10 or above. It is recommended to use a TF card from a brand such
as SanDisk

2) Then use the card reader to insert the TF card into the computer

3) Download the Android firmware and SDDiskTool programming tool from the data
download page of Orange Pi. It should be noted that the firmware on the official
website has two versions: eMMC boot and TF card boot. Here you need to select the
eMMC boot version, and pay attention to support eMMC boot The firmware does not

contain the word "SD", and please ensure that the version of SDDiskTool is v1.59

4) Then use the decompression software to decompress the downloaded Android
firmware compressed package. In the decompressed file, the file ending with ".img" is

the Android firmware

5) Use the decompression software to decompress SDDiskTool_v1.59.zip, this software
does not need to be installed, just find SD_Firmware_Tool.exe in the decompressed

folder and open it

Language 01941242 20:09

Log 2021/2/2 15:22
5 config.ini 2017/3/24 15:35 2 KB
| | sd_boot_config.config 2014/9/3 9:52 1KB
#h SO Firmware Tool.exe | 2019/9/5 18:08 R FEER 594 KB
_1 SDBoot.bin 2015/9/28 17:13 BIN i 49 KB

6) After opening SDDiskTool, if the TF card is recognized normally, the inserted disk
device will be displayed in "Select Removable Disk Device". Please make sure that the
displayed disk device is consistent with the drive letter of the TF card you want to

burn. If there is no display, you can try to unplug the TF card
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@it Rockchip Create Upgrade Disk Tool v1.53 2=

FirstChoose removable disk SDBoot:2.12
|| [Generic STORAGE DEVICE USB Device 14,8 - |

Second:Choose function mode

Upgrade Firmware  [|PCBATest [7]SD Boot

Third:Choose firmware Restore

Firmware

Fourth:Choose demo(Option)

Demo
O BT (“create )

7) Then start writing Android firmware to TF card
a. First, confirm that the drive letter displayed under "Select Removable Disk
Device" is the drive letter corresponding to the TF card
b. Then select "Firmware Upgrade" in "Select Function Mode"
c. Then select the path of the Android firmware in the "Select firmware upgrade"
column
d. Finally, click the "Start Creation" button to start burning
ROl Crogte Upgrads Dick Tool w158 =

FirstChoose removable disk SDBoot:2.13
| Generic STORAGE DEVICE USB Device 14,86 -

Second.Choose function mode

[¥] Upgrade Firmware | [~ PCBATest =D Boot

Third:Choose firmware Restore

Z:‘lJ.inux_Upgrade_TonI_v1.39‘|,Drangepi4-lts_ﬁ.ndruirj& 1

Fourth:Choose demo{Option}

Demo

I s

P
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8) After burning, you can exit SDDiskTool, and then you can pull out the TF card from
the computer and insert it into the development board. After the development board is

powered on, it will start to burn the Android firmware in TF to eMMC.

9) If the development board is connected to an HDMI display, you can also see the
progress bar of burning Android firmware to eMMC from the HDMI display

10) When the following information is displayed, it means that the Android firmware has
been burned into the eMMC. At this time, the TF card can be pulled out, and then the
Android system in the eMMC will start to start.

Supported API: 3

Doing Actions succeeded.please remove the sdcard
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2.7.2. How to burn Android image into eMMC via Type-C cable
1) First prepare a data cable with a good quality Type-C interface

2) Then download the Rockchip driver DriverAssitant v4.6, the burning tool
AndroidTool and the firmware of Android8.1 from the data download page of
Orange Pi. The Android firmware on the official website has two versions: eMMC
boot and TF card boot, here you need to choose eMMC Boot version, note that the
name of the Android firmware that supports eMMC boot does not contain the word
"SD", and please ensure that the version of the AndroidTool tool is v2.58, please do
not use AndroidTool software lower than v2.58 to burn Android 8.1 firmware of
Orange Pi 4 LTS, AndroidTool tools lower than this version may have problems to
program Android 8.1 system

3) Decompress DriverAssitant v4.6.zip with decompression software, find the
DriverlInstall.exe executable file in the decompressed folder and open it

ADBDriver
bin

Driver

ko

i

Log

| config

B o
¥t omH R A
1} (i

e -

Ih'!, Driverlnstall

|| Readme

£

4) The steps to install Rockchip micro driver are as follows
a. Click the "Driver Installation" button

O BEEEREE vd.6

WEEhITEE R fTENE

b. After waiting for a while, a pop-up window will prompt "Driver installed
successfully"
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O BETEIRTEE v4.6 (==

[ Driverlnstall .n

EEN3 Ji23
SRR

|
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5) Unzip AndroidTool v2.58.zip, this software does not need to be installed, just find
AndroidTool in the unzipped folder and open it

| rockdev 2019/9/16 13:58 o=
i_ ._AndroidTool_l?igease EE_!’]jQ_,fElleT 12:58 __5'-.;*"—*0-;-_:
, bin 2019/9/16 13:58 E=
. Language 2019/9/16 13:58 iE=
y Log 2019/11/21 12:26  I0{f=E
4 AndroidTool 2019/7/4 13:59  REEE 1,149 KB
ﬂ_l Androidit2 T E34 v1.2 2019/7/4 13:59 WPS PDF 385 579 KB
confia.cfa 2019/7/4 13:59 CFG =it TKB

6) After opening the AndroidTool tool, because the computer has not been connected
to the Orange Pi 4 LTS development board through the Type-C cable at this time, the

lower left corner will prompt "No device found"
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", RKDevTool v2.58

Download Image |Upg:rade Firmware I Advanced F\mction|

=] & )

# | | hddress
v
3 |V

4 ¥

2 |¥ | 0x00000000

7| | oxo0010000 |
5 | | ox00020000 |
'3 |¥ | oxo0os0000 |
. AR
|1 |7 | 0x00882000 |
|1z [V | 000754000

Hame | Path | e
| Parameter | cldevhImage\parameter. txt
Fae L
trust T. ..\.r.oc‘iﬂ‘iev\‘I;ﬁa"ge"\{x;ust. 1mg“
Mise | MrockdeviInageimise. ing
) | Resowce | .. 'rockdeviImagelresource. img
Kernel | . \rockdev\Imags\kernel. img
Boot 4 .\rockdev.\Ima“g-e"\boot. img
Recowery | : EEE
£

vendor | \rockdsv\Insga\vendor. ing
oem L hrockdevhImageoem. img
Run | [ swich | | DevPartion | [ Clear

No Devices Found

7) Then start the burning of Android firmware

a. First connect the DC power adapter to the OrangePi 4 LTS development board,

and make sure to unplug the TF card

b. Then connect OrangePi 4 LTS to Windows PC via Type-C cable

First press and hold the upgrade button of Orange Pi 4 LTS, then lightly press the

reset button and release it immediately, wait for 3~5 seconds and then release the

upgrade button. The position of the button on the development board is shown in

the figure below.
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d. [If the previous steps are successful, the development board has entered the
Loader mode, and the AndroidTool interface will prompt "a LOADER device

was found"

. REDevTool v2.58 =5 *
Download Image Upgrade Firmware Advanced Function

¥ Address Hame Fath

1 ¥} 0:00000000 | Loader | . ‘trockderiTmageiiiniLoaderAll. bin

z ||+ | 0x00000000 FParameter | .. ‘wrockdeviImage\parameter. txt

3 ||+ | 0x0000ZOODO uboot . vrockderiImagetuboot. img

4 || | 0x00004000 trust . vrockdeviImageltrust. img

5 |[¥ | 0x00006000 Mizc rockderiImazemise. imz

& |I¥ | oxoo002000 Resource O rockdeviImage'resource. img

7 |[¥ | 0:00010000 | Eernel | .. ‘'rockdeviImageikernel. img

8 |V |0x00020000 | Beot | .. 'rockderiImageiboot. ing

9 ||V 0x00030000 Recovery . wrockdeviImage'recovery. img

10 [v¥ | 0x00184000 System . rockdevi\Imagelsystem. img

11 || | Dx00892000 vendor . rockdeviImagelvendor. img

12 |[¥ | 0200794000 cem . vrockdeviImageloem. img

Loader Run Switch Dev Partition Clear

Found One LOADER Device

If no system is burned in eMMC, then AndroidTool will prompt "Found a
MaskROM device'.

e. Then click the "Upgrade Firmware" column of AndroidTool
. RKDevTool v2.58

Download Image Upgrade Firmware pdvanced Function

Firmware Lpgrade Switch EraseFlash

Fw Ver: Loader Ver: ‘:’ Chip Info:

Firmware:

c. Then click the "Firmware" button to select the path of the Android firmware,

and then click "Open", as shown in the following figure
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_cmma.

+ RKDevTool v2

E2) Download Inage Uperade Firmware Advanced Fumetion

PR = m @ Firmware - Upgrade Switch  EraseFlash

Fw Ver. l:l Loader Ver: l:l Chip Info: l:l

Firmware: ‘ ‘

File i

|] Orangepi4-Its_Android8.1_v1.0

v <

STEEE(N): | Orangepid-its_Android81 1.0

Found One LOADER Device

d. After the Android firmware path selection is completed, the firmware will start

to be loaded, and the button will turn into a gray unselectable state.

o RKDevTool v2.58

Download Imaze Upgrade Firmware pdvanced Function

Fw Ver: |:| Loader Ver: I:I Chip Info: I:I

Firmware:

e. After the firmware is loaded, the button becomes selectable, and then click
"Erase Flash" to start erasing eMMC

Download Image Upgrade Firmware pdwanced Funetion

Firmware Lpgrade Switch EraseFlash

Fw \er: Loader Ver: 1.12 Chip Info:

C:hUzershesyilesktopiOranzepid—lts_Androidd. 1_v1.0. img

Firmware:

f.  The interface of the successful erasing is shown in the figure below, because the

system in eMMC has been erased, so you can see the prompt "found a
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MASKROM device"

Y

Dowrload Image Upgrade Firmware pdvanced Funotion Test Device Start
Test Device Success

Get FlashInfo Start
Get FlashInfo Success
Prepare I0B Start

Prepare IIE Success
Fw Ver 5.1.00 LoaderVer:  [1.19 Chip Info:  |RE330C Erase IIE Start

Eraze IIE Success
|C:\Users\csy\]]esktop\Drangepi‘l—lts_Androi 1 vl 0im ] Rezet Device Start
AndroidTool . ||Reset Tevice Success
Wait For Maskrom Start
Wait For Maskrom Success

Firmware:

Erase Flash Success Dowrload Boot Start
Download Boot Success
Wait For Maskrom Start
] Yait For Maskrom Suocess
Test Device Start

7 Test Device Success
Get FlashInfo Start
Get FlashInfo Success
Erase Flash Start
Erase Flash(100%). ..
Erase Flazh Success
Reset Device Start

Found One MASKROM Device Rizat Tavice Suspacs

g. Finally, click the "Upgrade" button to burn. During the burning process, the
AndroidTool is displayed as shown in the figure below, and the Android system
will automatically start after the burning is completed.

+ RKDevTool v2.58 = *

Download Image VUpgrade Firmware pdyanced Function Download Boot Start
Dowrload Boot Success

Wait For Maskrom Start
Wait For Maskrom Success
Test Device Start

Fw Ver: Loader Ver: 1.19 Chip Info: W‘ E;:zk]};;:;esi::ess
Check Chip Success
|C: “Usershesy'\DesktopOrangepid—lts_AndroidS. 1 vl 0. ing | Get FlashInfo Start

Get FlashTnfo Success
Prepare IDE Start
Prepare IDE Success
Dowrdoad IDE Start
Dowrdoad IDE Success
Dowrdoad Firmware Start
Download Firmware (%), ..

Firmware Upg

EraseFlash

Firmware:

Found One MASKROM Device

2.8. Method of Burning Android Image to eMMC Based on
Ubuntu PC

1) First prepare a good quality Type C data cable

2) Then download the upgrade_tool tool and Android 8.1 firmware from the data
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download page of Orange Pi. The firmware on the official website has two versions:
eMMC boot and TF card boot. Here you need to select the eMMC boot version. Note that
the firmware that supports eMMC boot does not contain "SD", please make sure the
upgrade tool version is v1.39, please do not use the upgrade_tool software lower than
v1.39 to burn the Android 8.1 firmware of Orange Pi 4 LTS, the upgrade_tool tool

lower than this version Burning Android 8.1 may be problematic

3) Then execute the command in the terminal to decompress upgrade tool and add

executable permissions

test@test:~$ unzip Linux_Upgrade_Tool _v1.39.zip
test@test:~$ cd Linux_Upgrade Tool v1.39
test@test:~/Linux_Upgrade Tool v1.39§ sudo chmod +x ./upgrade_tool

4) Then start the burning of Android firmware

a. First connect the DC power adapter to the OrangePi 4 LTS development board,

and make sure to unplug the TF card

b. Then connect OrangePi 4 LTS with Ubuntu PC via Type-C data cable

c. First press and hold the upgrade button of Orange Pi 4 LTS, then lightly press the
reset button and release it immediately, wait for 3~5 seconds and then release the
upgrade button. The position of the button on the development board is shown in
the figure below.

ey L
)
T, tind
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d. [If the previous steps are successful, the development board has entered the
Loader mode at this time, execute the following command and you will see
Mode=Loader, indicating that the Loader device has been recognized

test@test:~/Linux_Upgrade Tool v1.39% ./upgrade_tool LD

Program Data in /home/csy/.config/upgrade tool

List of rockusb connected(1)
DevNo=1 Vid=0x2207,Pid=0x330c,LocationID=2010201 Mode=Loader

If no system is burned in eMMC, then the Maskrom device will be recognized,

and the value of Mode will be Maskrom.

e. Then copy the downloaded Android image to the Linux_Upgrade Tool v1.39
directory

f.  Then enter the following command in the terminal of the Ubuntu PC to erase the
eMMC

test@test:~$ sudo ./upgrade_tool ef Orangepi4-lts_Android8.1_v1.0.img

g. Finally execute the following command to start burning Android firmware to
eMMC
test@test:~$ sudo ./upgrade_tool uf Orangepi4-Its_Android8.1_v1.0.img

2.9. How to enter MaskRom mode

Under normal circumstances, it is not necessary to enter the MaskRom mode.
Only when the bootloader is damaged and the system cannot be started, it is

necessary to enter the Maskrom mode for burning.

1) First make sure that the OrangePi 4 LTS development board is disconnected from all
power supplies and unplug the TF card

2) Then use metal tweezers to connect the two test points in the yellow box in the

picture below reserved by the OrangePi 4 LTS development board, and keep it still

(make sure that the two test points are short-circuited)
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3) Then plug in the DC power supply to the Orange Pi 4 LTS development board, wait

for 2~3 seconds and then release the metal tweezers. At this point the OrangePi 4 LTS

development board will enter maskrom mode

4) Then connect the OrangePi 4 LTS development board and the Windows PC with the
Type C cable, and then open the AndroidTool tool, if all goes well, you can see the
AndroidTool interface prompts "a MASKROM device was found"

 RKDevTool v2.58

Dowrload Imaze VUpsrade Firmware pdvanced Function

Firmwars = Upgrade Switch  EraseFlash
Fw Ver: Loader Ver: Chip Info:
= A ‘C: Weershesy\Desktop\Orangepid—lts_tndroids. 1 v1. 0. img ‘

Found One MASKROM Device
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5) At this point, you can burn the Android firmware through the AndroidTool tool

under Windows

2. 10. Installation instructions of metal heat dissipation shell

1) The metal heat dissipation shell kit includes 1 aluminum alloy shell, 3 pieces of
thermally conductive silicone, 4 M2x8 screws, 1 screwdriver, and 1 set of external WIFI

antenna

Note that the external antenna matched with the metal shell is optional, only
available after purchase. The rightmost one in the picture below is the external
antenna, please do not confuse it with the antenna that comes with the board. The

antenna that comes with the board does not need to be purchased separately.

2) First install the external WiFi antenna to the development board
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3) Then put the development board on the lower shell of the metal heat dissipation shell,

pay attention to the alignment of the four screw holes

4) Tear off the protective stickers on both sides of the 3 pieces of thermally conductive
silica gel, and then put 3 pieces of thermally conductive silica gel on the CPU chip and
memory chip of the development board, which need to be placed in the corresponding
positions as shown in the figure below. Pay attention to the missing corners of the
thermally conductive silica gel of the CPU chip. Side facing 26pin double row pin
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......

L RTLRARLaL

RIERTINT] l

The height of the thermal conductive silica gel at the CPU chip and the memory chip is
basically the same, please pay attention to this

Al
L o

B g b by ag ekl

5) Then insert the copper column of the WiFi external antenna into the groove of the
upper shell of the metal heat dissipation shell, as shown in the figure below, pay attention
to the angle and direction
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6) Then tighten the glue post of the WiFi external antenna to the copper post of the WiFi

external antenna, as shown in the figure below

7) Then align the upper case with the lower case as shown in the figure below, and

slowly press down to fasten them together. Note that if the fastening fails, the thermal
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conductive silicone may be displaced. Readjust the position of the lower thermal

conductive silicone, and then try to fasten it again.

'

8) Finally, let the lower shell of the metal heat dissipation shell face upward, and use a
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Phillips screwdriver to tighten the 4 screws to the lower shell of the metal heat dissipation

shell, and the assembly is completed.

e
—
T

AN

2. 11. Start the orange pi development board

1) If the purchased development board has an onboard eMMC, the Debian11 image will
be pre-installed by default. You can directly use the Debian image in the eMMC to start
and test some functions when you just get the development board.

2) If the purchased development board does not have on-board eMMC, you can insert
the TF card with the burned Linux or Android image into the TF card slot of the

development board

3) The development board has an HDMI interface, and the development board can be
connected to a TV or HDMI display through an HDMI to HDMI cable

4) Connect the USB mouse and keyboard to control the orange pi development board

5) The development board has an Ethernet port, which can be plugged into a network
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cable for Internet access

6) Connect a 5V/3A (5V/4A can also) high-quality power adapter
a. Orange Pi 4 LTS cannot be powered through the 5v pin on the 26pin
interface
b. Remember not to insert a power adapter with a voltage output greater than
5V, it will burn out the development board
c. Many unstable phenomena during system power-on and startup are
basically caused by power supply problems, so a reliable power adapter is

very important

7) Then turn on the switch of the power adapter. If everything is normal, the HDMI

display can see the startup screen of the system.

8) If you want to view the output information of the system through the debugging serial
port, please use the USB to TTL module and DuPont cable to connect the development
board to the computer. For the connection method of the serial port, please refer to the

section on how to use the debugging serial port.

2. 12. How to debug the serial port

2.12.1. Connection instructions for debugging serial port

1) First, you need to prepare a 3.3V USB to TTL module. For better platform
compatibility, it is recommended to use the CH340 USB to TTL module. Then insert one
end of the USB interface of the USB to TTL module into the USB interface of the

computer

The 5V of the USB to TTL module does not need to be connected

The jumper cap of the USB to TTL module needs to be connected

The TXD of the USB to TTL module is connected to the RXD
of the debugging serial port of the development board

The RXD of the ted to the TXD
of the debuggi | ment board
The GND of a TT ule i cted to the GND
of the debugging serial port of the development board

2) The corresponding relationship between the debug serial port GND, RXD and TXD

pins of the development board is shown in the figure below
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GND RXD TXD

.......

3) The GND, TXD and RXD pins of the USB to TTL module need to be connected to
the debug serial port of the development board through a DuPont cable
a. Connect the GND of the USB to TTL module to the GND of the development
board
b. The RX of the USB to TTL module is connected to the TX of the
development board
c. The TX of the USB to TTL module is connected to the RX of the
development board

4) The schematic diagram of connecting the USB to TTL module to the computer and
the Orange Pi development board is shown below

am Connect with Dupont wire

‘ l Orange Pi FF &R

Schematic diagram of connecting the USB to TTL module to the computer and the Orange Pi development board

The TX and RX of the serial port need to be cross-connected. If you don’t want
to carefully distinguish the order of TX and RX, you can connect the TX and RX of
the serial port casually. If there is no output in the test, then exchange the order of
TX and RX, so there is always a the order is correct

5) If the CP2102 USB to TTL module is used, in the case of a baud rate of 1500000,
some systems may encounter garbled or unusable problems. The specific test situation is
as follows

USB to TTL module model | host system Support situation
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win7 OK
winl0 OK
CH340 ubuntul4.04 OK
ubuntul8.04 OK
ubuntu20.04 OK
win7 OK
winl0 NO
CP2102 ubuntul4.04 OK
ubuntul8.04 NO
ubuntu20.04 NO

2.12.2. How to use the debugging serial port on Ubuntu platform

There are many serial port debugging software that can be used under Linux,

such as putty, minicom, etc. The following demonstrates how to use putty.

1) First, insert the USB to TTL module into the USB interface of the Ubuntu computer. If
the connection and recognition of the USB to TTL module is normal, you can see the
corresponding device node name under /dev of the Ubuntu PC, remember this node name,
and set the serial port later software will be used
test@test:~$ Is /dev/ttyUSB*

dev/ttyUSBO

2) Then use the following command to install putty on Ubuntu PC

test@test:~$ sudo apt update

test@test:~$ sudo apt install putty

3) Then run putty, remember to add sudo permissions
test@test:~$ sudo putty

4) After executing the putty command, the following interface will pop up
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PuTTY Configuration - o @

Category: Basic options for your PUTTY session

specify the destination you want to connect to

Logaing Host Name (or IP address) Port
w Terminal 22
Keyboard Connection type:

Bell Raw Telnet Rlogin @ SsH Serial

Features Load, save or delete a stored session

~ Window Saved Sessions

Appearance
Behaviour
Translation Default Settings iioad
» Selection
Save
Colours
Fonts Delete
~ Connection
Data
Proxy
Telnet
Rlogin
b SSH

Close window on exit:
O Always Never only on clean exit

About Open Cancel

5) First select the setting interface of the serial port

PuTTY Configuration

Category: Options controlling local serial lines

‘Logging Select a serial line
¥ Terminal

Keyboard Serial line to connect to | /dev/ttyusBo

Bell Configure the serial line

Features

Speed (baud
I —— Speed ( ) 1500000

Appearance Data bits | 8
Behaviour
Translation Stop bits [ 1
Selection

Pari None b
Colours Barity —_—

Fonts Flow control None -
¥ Connection —
Data
Proxy
Telnet
Rlogin
b SSH

[ seial A

About Open Cancel

6) Then set the parameters of the serial port
a. Set Serial line to connect to to /dev/ttyUSBO (modify to the corresponding node
name, usually /dev/ttyUSBO0)
b. Set Speed(baud) to 1500000 (the baud rate of the serial port)
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c. Set Flow control to None

PuTTY Configuration »

Category: Options controlling local serial lines
Logging Select a serial line
* Terminal T

Jdev/ttyusBo |

Serial line to conpect to

Keyboard -
| 2 Enter the device node name of the serial port-medule
Bel Configure the serial line
Features TR
v Window 3 Set SpEBERAARANTo1 500000——— 1500000 |
Appearance Data bits ‘ 3 |
Behaviour —_——
Translation Stop bits [1 |
Selection . =
-
Eaiburs Parity None
¥ Connection
Data 4. Set Flow control to None
Proxy
Telnet
Rlogin -~ 1. Select the setting interface of the serial port
» SSH ol
About Open Cancel

7) After setting the serial port setting interface, go back to the Session interface
a. First select the Connection type as Serial
b. Then click the Open button to connect the serial port

PuTTY Configuration

Category: #~~ 1. Go back to gsé%ﬁi%ﬂsi%ﬁ%ﬂfgum session

W Sessjion Specify the destination you want to connect ko

Logging Serial line Speed
~ Terminal | /devjttyusso || 1500000 |
Keyboard = -2-Select Serial
Y Connection type: T~
Bell Raw Telnet Rlogin SSH
.Features Load, save or delete a stored session
FCWindaw Saved Sessions
Appearance |
Behaviour
Translation Default Settings Load
Selection
Colours Save
Fonts Delete
¥ Connection
Data
Proxy
Telnet Close window on exit:
Rlogin O Always Never Only on clean exit
el 3. Finally click the Open button
About Open Cancel

8) After starting the development board, you can see the Log information output by the
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system from the open serial terminal

Jdev/tEyUSBO - PUTTY

Die Bus-Width=1E

Die Bus-Width=1E

2.12.3. How to use the debugging serial port on Windows platform

There are many serial debugging software that can be used under Windows,
such as SecureCRT, MobaXterm, etc. The following shows how to use MobaXterm.
This software has a free version and can be used without purchasing a serial

number.

1) Download MobaXterm
a. Download MobaXterm URL as follows

https://mobaxterm.mobatek.net

b. After entering the MobaXterm download page, click GET XOBATERM NOW!
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MobaXterm

Enhanced terminal for Windows with X11 server, tabbed SSH client, network tools and much more

- 42 Solars server
[ Re-stacn K Fusscreen 95 Stayantop (] Duplcate
G

o Demhib (e saing Fimisoesn [Jrewmed

[0 ] msare o] shorm

Remote desktop: use RDP. VNG or XDMCP 1o display a full remote desktop on your computer

c¢. Then choose to download the Home version

Home Edition Professional Edition

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

Free

Full X server and SSH support
Remote desktop (RDP, VNC, Xdmcp)
Remote terminal (SSH, telnet, rlogin, Mosh)
X11-Forwarding
Automatic SFTP browser
Master password protection
Plugins support
Portable and installer versions
Full documentation
Max. 12 sessions.
Max. 2 SSH tunnels
Max. 4 macros
Max_ 360 seconds for Tftp, Nfs and Cron

$69 / 49€ per user*

* Excluding fax. Volume discounts available

Every feature from Home Edition +
Gustomize your startup message and logo
Modify your profile script
Remove unwanted games, screensaver or tools
Unlimited number of sessions
Unlimited number of tunnels and macros
Unlimited run time for network daemons
Enhanced security settings
12-months updates included
Deployment inside company

Lifetime right o use

P EDEY  Subscribe online / Get a quote

d. Then select the Portable portable version. After downloading, there is no need to

install it, just open it and use it

MobaXterm Home Edition

Download MobaXterm Home Edition (current version):

L Mobaxterm Home Edition v20.3
(Portable edition)

Download previous stable version: 1o

erm Portable v20.2  Moba!

MobaXterm Home Edition v20.3
(nstaller edition)

You can also get early access to the latest features and improvements by downloading MobaXterm Preview version

MobaXterm Preview Version

By downloading Mobaxterm software, you accept 10 ons

You can download MobaXterm and plugins sources here.

If you use MobaXterm inside your company. you should consider subscribing to Lo v
subscription will give you access to professional support and to the "Customizer” software. This customizer will allow you to
generat alized versions of MobaXterm including your own logo, your default settings and your welcome message
Please for more information

2) After downloading, use the decompression software to decompress the downloaded

compressed package, you can get the executable software of MobaXterm, and then

double-click to open it
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| | CygUtils.plugin 2020/5/21 4:06 PLUGIN 3744 15,570 KB
gl MobaXterm Personal 20.3 2020/6/5 4:30 AR 14,104 KB

3) After opening the software, the steps to set the serial port connection are as follows

a. Open the session settings interface

b. Select the serial port type
Select the port number of the serial port (select the corresponding port number
according to the actual situation). If you cannot see the port number, please use
the 360 driver master to scan and install the driver for the USB to TTL serial
port chip.

d. Select the baud rate of the serial port to be 1500000
Finally click the "OK" button to complete the setting

g 1. Select the session to open the session settings interface
TerminajgeSessions View X server Tools Games Settings Macros Help

® % s k& B Y B &8 5 0

Session | Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help
Quick connect... . 2 &
[ =9 | Session settings x
«m
- ® e ) Y
E | B H B X @ &K @ @ | @ m @ x ek
& SSH Telnet Rsh Xdmcp RDP  VNC Fip SFTP | Serial File Shell Browser Mosh Aws §3  WSL
= 2. Select the serial port
i &¥ Basic Serial settings
)
" Serial port * v Speed (bps) * [1500000
E {Choose at session start E
= 0 b P210 B to UART Bridg Wi
“ : e . : . F
¥ Advanced Serial settlngf Bl Terminal settings Bookmark settings L
/ £
4, Select d rate as 1500000
3. Select the port number of the serial port Selkuyithe hous ate e L0LOD
€
‘
Serial (COM) session b!
5. Finally click OK
\\
& ok € Cancel
UNREGIS| 1

4) After clicking the "OK" button, it will enter the following interface. At this time, you

can see the output information of the serial port when you start the development board.
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B COM3  (Siicon Labs CP210x USB to UART Bridge (COM3)) - x

clicking directly next time,

3. Instructions for use of Linux system

Ubuntu images and Debian images are generally collectively referred to as
Linux images (they use the Linux kernel), so when you see a Linux image or a Linux
system in a manual, it refers to an image or system like Ubuntu or Debian.

Many people will have doubts about whether they can use pure Ubuntu or pure
Debian systems (pure here can be understood as systems downloaded from Ubuntu
or Debian's official website). The answer is no, because Ubuntu and Debian do not
provide a system for the development board of the Orange Pi.

We can see from the official websites of Ubuntu and Debian that they both
support the armé64 architecture (the SOC of the development board is the arm64
architecture), but please note that the support mentioned here only refers to the
armé64 version of the software repository provided by Ubuntu or Debian (including
tens of thousands of packages) or rootfs (which is what Orange Pi uses to make
Ubuntu or Debian systems). To make an Ubuntu or Debian system that can be used
for a certain development board, you need to transplant U-boot and Linux kernel
and other things, and also need to fix the bugs encountered and optimize some
functions. These are all done by Orange Pi.

Since Orange Pi only maintains Ubuntu and Debian systems, if these Linux

distributions such as CentOS, Kali or OpenWRT are not ported by other developers
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or adapted by themselves, they cannot be used on the development board of Orange
Pi (the hardware runs these systems). is fine).

In addition, people often ask if systems from other development boards can be
used on the Orange Pi development board. The answer is no, because different
development boards use chips and circuit connections are generally different. A
system developed for a certain development board cannot be used on other

development boards.

3. 1. Supported linux distribution types and kernel versions

release type kernel version Server Edition desktop version
Debian 10 Linux 4.4 support support
Debian 11 Linux5.10 support support
Ubuntu 20.04 Linux5.10 support support
Ubuntu 22.04 Linux5.18 support support

All the above images may not be compiled and put on Google network disk for
everyone to download and use. Because if they are all released, there will be too
many, and many students who are new to Linux may have difficulty choosing.

If you must use a certain version of Ubuntu or Debian for some special needs,
but there is no ready-made image to download, you can use the source code
provided by Orange Pi to compile the desired image yourself. If it is written to
support, then in the code It's all adapted. For the compilation method of Linux

image, please refer to Chapter 5.

1) You can see the following download options on the data download page of Orange

Pi. Ubuntu image and Debian image are generally referred to as Linux image.

{73

Ubuntu Image Debian Image

a. Click the Ubuntu image download link to download Ubuntu related image. For

example, after opening the Google network disk, you can see the following
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Ubuntu image (the image version number may be updated)
Orangepi-ks_3.0.4_ubuntu_focal desktop_xfce_linuxs.10.43.72 628.9M 2022-05-31 17:05
Orangepi-ks_3.0.2_ubuntu_jammy_server_linuxs.17.11.7z 365.4M 2022-05-30 20:23
Orangepié-ks_3.0.2_ubuntu_jammy_desktop_xfce_linux5.17.11.72 B41.1M 2022-05-30 20:23
Orangepi-ks_3.0.2_ubuntu_focal_server_linux5.10.43.7z 287.1M 2022-05-31 17:05

Orangepi-lts_3.0.0_ubuntu_bionic_linux4.4.179_xfce_desktop.tarxz 548.9M 2022-06-29 11:43
b. Click the Debian mirror download link to download Debian-related mirrors. For
example, after opening the Google network disk, you can see the following

Debian mirrors (the mirror version number may be updated)

Orangepi-ies_3.0.4_debn_bullseye_server_linuxs.10.43.72 361.1M 2022-05-31 17:04

Orangepi4-s_3.0.4_debian_buliseye_desktop_xfce_linuxs.10.43.72 808.3M 2022-05-31 17:04

Orangepi-tes_3.0.2_debian_buster_server_linux4.4.179.7z 358.9M 2022-05-31 09:26

Orangepi-s_3.0.2_debian_buster_desktop_xfce_linux4.4.179.7z 863.8M

2) Naming rules for Linux images

Development board model version number_ Linux distribution type distribution

code_server or desktop kernel version

a. Model of development board: All are Orangepid-Its. The model names of
different development boards are generally different. Before burning the image,
please make sure that the model name of the selected image matches the
development board.

b. Version number: For example, 3.Xx.x, this version number will increase with the
update of the mirror function. In addition, the last number of the version number
of the Linux mirror of the development board is an even number.

c. Types of Linux distributions: Ubuntu and Debian are currently supported.
Since Ubuntu is derived from Debian, there is not much difference in use
between the two systems. However, the default configuration of some software
and the use of commands are still slightly different. In addition, Ubuntu and
Debian both have software repositories that are maintained and supported, and
there are also slight differences in the supported and installable software
packages. These require personal experience in order to have a deeper
understanding. For more details, you can refer to the official documentation
provided by Ubuntu and Debian.

d. Distribution code: used to distinguish different versions of a specific Linux
distribution such as Ubuntu or Debian. Among them, focal and jammy are both
Ubuntu distributions, focal means Ubuntu 20.04, and jammy means Ubuntu
22.04. The biggest difference between different versions is that the software in

the software repositories maintained by the new version of Ubuntu system is
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much better than that of the old version of Ubuntu system. The new ones in it,
such as Python and GCC compilation toolchains, etc. buster and bullseye are
the specific version codes of Debian, buster means Debianl0, bullseye means

Debianl1, and Debian11 is the latest stable version released by Debian.

e. Server or desktop: It is used to indicate whether the system has a desktop
environment. If it is server, it means that the system does not have a desktop
environment installed. The storage space and resources occupied by the image
are relatively small, and the command line is mainly used to operate the control
system. If it is desktop, it means that the XFCE4 desktop environment is
installed by default in the system, and the storage space and resources occupied
by the image are relatively large. You can connect the monitor, mouse and
keyboard to operate the operating system through the interface. Of course, the
desktop version of the system can also be operated through the command line
like the server version of the system.

f. Kernel version: used to indicate the version number of the linux kernel,
currently supports linux4.4, linux5.10 and linux5.18.

3. 2. Linux kernel driver adaptation

Function Linux4.4 Linux5.10 Linux5.18

USB2.0x2 OK OK OK

USB3.0x1 OK OK OK

USB Type-C 3.0 OK NO NO

Type-C (power supply) OK OK OK

MiniPCIE OK OK OK

gpio (26pin) OK OK OK

spi/uart4 (26pin) OK OK OK

i2¢8 (26pin) OK OK OK

i2¢3 (26pin) OK OK OK

pwm (26pin) OK OK OK

Debug serial port OK OK OK

eMMC OK OK OK

TF card boot OK OK OK

HDMI video OK OK OK

HDMI audio OK OK OK
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MIPI cameral OK NO NO
MIPI Camera 2 OK NO NO
Ledl OK OK OK
Lcd2 OK OK NO
Gigabit Ethernet port OK OK OK
Network port status light OK OK OK
MIC OK OK OK
Headphone playback OK OK OK
headphone recording OK OK OK
WIFI OK OK OK
Bluetooth OK OK OK
LED Light OK OK OK
Type-C to HDMI display OK OK OK
GPU OK OK OK
hardware decoding OK OK OK
Reset button OK OK OK
WebGL hardware OK OK OK
acceleration
Dual camera display at OK NO NO
the same time
MIPI screen dual screen OK OK NO
simultaneous display
MIPI screen dual screen OK OK NO
different display
watchdog test OK OK OK

3. 3. Description of the linux command format in this manual

1) All commands in this manual that need to be entered in the Linux system will be

framed by the boxes below

As shown below, the content in the yellow box indicates the content that needs

special attention, except for the commands in this.
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2) Description of the prompt type in front of the command
a. The prompt in front of the command refers to the content of the red part in the
box below. This part of the content is not part of the linux command, so when
entering a command in the linux system, please do not enter the content of the

red font part.

orangepi@orangepi:~$ sudo apt-get update
root@orangepi:~# vim /boot/boot.cmd
test@test:~$ ssh root@192.168.1.xxx
root@test:~# ls

b. root@orangepi:~$ The prompt indicates that this command is entered in the

linux system of the development board. The § at the end of the prompt
indicates that the current user of the system is an ordinary user. When executing
a privileged command, sudo needs to be added.

c. root@orangepi:~# The prompt indicates that this command is entered in the
Linux system of the development board. The # at the end of the prompt
indicates that the current user of the system is the root user, and can execute any
command you want to execute.

d. test@test:~$ The prompt indicates that the command was entered in the Ubuntu
PC or Ubuntu virtual machine, not the linux system of the development board.
The $ at the end of the prompt indicates that the current user of the system is an
ordinary user. When executing a privileged command, you need to add sudo

e. root@test:~# The prompt indicates that the command was entered in the Ubuntu
PC or Ubuntu virtual machine, not the linux system of the development board.
The # at the end of the prompt indicates that the current user of the system is the

root user and can execute any command you want to execute.

3) What are the commands that need to be entered?
a. As shown below, the black and bold part is the command that needs to be input,
and the content below the command is the output content (some commands have

output, some may not), this part of the content does not need to be input

root@orangepi:~# cat /boot/orangepiEnv.txt
verbosity=7

ootlogo=false
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console=serial

b. As shown below, some commands that cannot be written in one line will be
placed on the next line, as long as the black and bold parts are commands that
need to be entered. When these commands are entered on a line, the "\" at the
end of each line needs to be removed, which is not part of the command. In
addition, there are spaces in different parts of the command, please don't miss

them

orangepi@orangepi:~$ echo \
"deb [arch=$(dpkg --print-architecture) \
signed-by=/usr/share/keyrings/docker-archive-keyring.gpg] \

https://download.docker.com/linux/debian \

S(Isb_release -cs) stable" | sudo tee /etc/apt/sources.list.d/docker.list > /dev/null

3.4. Linux system login instructions

3.4.1.  Linux system default login account and password
account password
root orangepi
orangepi orangepi

Note that when entering the password, the specific content of the entered
password will not be displayed on the screen. Please don't think that there is any

fault, just press Enter after entering it.

When the password is incorrectly entered, or there is a problem with the ssh
connection, please note that as long as the Linux image provided by Orange Pi is

used, please do not suspect that the above password is wrong, but find other reasons.

3.4.2.  How to set the automatic login of the Linux system terminal
1) Method for root user to automatically log in to the terminal
a. First enter the following command to create a configuration file for terminal

automatic login

root(@orangepi:~# mkdir -p /etc/systemd/system/getty@.service.d
root(@orangepi:~# mkdir -p /etc/systemd/system/serial-getty@.service.d
root@orangepi:~# cat <<-EOF > \
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etc/systemd/system/serial-getty@.service.d/override.conf
[Service]

ExecStartPre=/bin/sh -c¢ 'exec /bin/sleep 10'

ExecStart=

ExecStart=-/sbin/agetty --noissue --autologin root %I \$TERM
Type=idle

EOF

root@orangepi:~# cp /etc/systemd/system/serial-getty@.service.d/override.conf \

etc/systemd/system/getty@.service.d/override.conf

b. Then restart the system to see that the terminal will automatically log in (no need

to enter an account and password), the user used is root

Starting kernel ...

orangepi4-1lts login: root (automatic login)

ALY B W B
= ol B
U e
A 1] N

Welcome to Orange Pi 3.0.2 Jammy with Linux 5.17.9-rk3399
System load: 58% Up time: 0 min

Memory usage: 10% of 3.77G IP: 192.168.1.58
CPU temp: 65°C Usage of /: 21% of 15G

[ 8 security updates available, 10 updates total: apt upgrade ]
Last check: 2022-05-26 02:58

[ General system configuration (beta): orangepi-config ]

Last login: Thu May 26 02:57:04 UTC 2022 on ttyS2
root@orangepid-lts:~#

2) Method for orangepi users to automatically log in to the terminal
a. First enter the following command to create a configuration file for terminal

automatic login

root@orangepi:~# mkdir -p /etc/systemd/system/getty@.service.d
root@orangepi:~# mkdir -p /etc/systemd/system/serial-getty@.service.d
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root@orangepi:~# cat <<-EOF > \
etc/systemd/system/serial-getty@.service.d/override.conf

[Service]

ExecStartPre=/bin/sh -c¢ 'exec /bin/sleep 10'

ExecStart=

ExecStart=-/sbin/agetty --noissue --autologin orangepi %I \$STERM

Type=idle

EOF

root@orangepi:~# cp /ete/systemd/system/serial-getty@.service.d/override.conf \

etc/systemd/system/getty@.service.d/override.conf

b. Then restart the system to see that the terminal will automatically log in (no need

to enter the account and password), the user used is orangepi
Starting kernel ...

orangepi4-lts login: orangepi (automatic login)

fF -\ _\_ 1|
I IL I I == o B [
IS B Y e
A T

Welcome to Orange Pi 3.0.2 Jammy with Linux 5.17.9-rk3399
System load: 67% Up time: 0 min

Memory usage: 11% of 3.77G IP: 192.168.1.58
CPU temp: 64°C Usage of /: 21% of 15G

[ 8 security updates available, 10 updates total: apt upgrade ]
Last check: 2022-065-26 03:01

[ General system configuration (beta): orangepi-config ]

Last login: Thu May 26 03:00:00 UTC 2022 from 192.168.1.2081 on pts/0
orangepi@orangepi4-lts:~$

3. 4. 3. Instructions for automatic login of Linux desktop system

1) After the desktop version system is started by default, it will automatically use the

orangepi user to log in to the desktop without entering a password

www.orangepi.org 68 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

6 range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

[oscar

2) Modify the configuration in

Jete/lightdm/lightdm.conf.d/22-orangepi-autologin.conf to prohibit the deskiop version

system from automatically logging in to the desktop. The modification command is as

follows, or you can open the configuration file and modify it directly

orangepi@orangepi:~$ sudo sed -i \

""s/autologin-user=orangepi/#autologin-user=orangepi/" \

etc/lightdm/lightdm.conf.d/22-orangepi-autologin.conf

3) After modification, the configuration of

Jete/lightdm/lightdm.conf.d/22-orangepi-autologin.conf is as follows

orangepi@orangepi:~$ cat /etc/lightdm/lightdm.conf.d/22-orangepi-autologin.conf
[Seat:*]

#autologin-user=orangepi

autologin-user-timeout=0

user-session=xfce

4) Then restart the system, the login dialog box will appear, at this time, you need to
enter the password to enter the system
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3.4.4.  Setting method for automatic login of root user in Linux
desktop system

1) First set the automatic login user as root in 22-orangepi-autologin.conf

orangepi@orangepi:~$ sudo vim /etc/lightdm/lightdm.conf.d/22-orangepi-autologin.conf
[Seat:*]

autologin-user=root

autologin-user-timeout=0

user-session=xfce

2) Then modify the lightdm-autolegin configuration file, change root to anything, and

remove the root user restriction

Note that Ubuntu22.04 does not need to set this step.

orangepi@orangepi:~$ sudo vim /etc/pam.d/lightdm-autologin
# Allow access without authentication

#Hauth required pam_succeed if.so user !=root quiet success

auth required pam_succeed if.so user != anything quiet_success

3) Then restart the system, it will automatically log in to the Linux system desktop with

the root user

Note that if you use the root user to log in to the desktop system, you cannot use

the pulseaudio in the upper right corner to manage audio devices.
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Also note that this is not a bug, since pulseaudio is not allowed to run under

root.

3.4.5.  How to disable the desktop in the Linux desktop system
1) First enter the following command in the command line, please remember to add

sudo permissions

orangepi@orangepi:~$ sudo orangepi-config

2) Then select System

orangepi-config

Configure Ubuntu jammy based OrangePi for the OPI 4 LTS
SoC runs between 408 and 1800 [MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings

TW ; ; ; cess point
Fersonal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< K> < Exit >

3) Then select Desktop

System settings

Install Install to/update boot loader

Bootenv Edit boot environment

CPU Set CPU speed and governor

Avahi Disable system announce in the network
SSH Reconfigure SSH daemon

Firmware Run apt update & apt upgrade
ZSH Install 7SH wi 1

with plugins and tmux
Disable desktop or change login type)

<LK > < Back >
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4) Then select<Stop>

Desktop 1s enabled and running

Do you want to stop and disable this service?

< Htop > <Cancel>

5) Then restart the Linux system and you will find that the desktop will not be
displayed

6) The steps to reopen the desktop are as follows:
a. First, enter the following command in the command line, please remember to

add sudo permissions

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System
orangepi-config
Configure Ubuntu jammy based OrangePi for the OPI 4 LTS
SoC runs between 408 and 1200 [Hz using ondemand governor.

Support: http://www.orangepi.org

System and security settings

W ; . : cess point
Fersonal Timezone, language, hostname
Software System and 3rd party software install
Help Documentation, support, sources

< UK > < Exit >

c. Then selectDesktop  Enable desktop
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System settings

7S H Tpstall 7SH it

Install Install to/update boot loader

Bootenv  Edit boot environment

CPU Set CPU speed and governor

Avahi Disable system announce in the network
SSH Reconfigure SSH daemon

Firmware Run apt update & apt upgrade

Enable desktop

< UK >

plugins and tmux

d. Then select whether to automatically log in to the desktop, if you select <Yes>, it

will automatically log in to the desktop,If you select <No>, the user and

password input interface will be displayed, and you need to enter the password

to enter the desktop

Display manager

Do you want to enable autologin?

e. After selecting, the HDMI monitor will display the desktop

3.5. Onboard LED light display description

green light red light
u-boot startup phase off on
The kernel boots into the | flicker on
system

The red light is hardware controlled, so as long as the power is on, the red light

will be on. The green light is controlled by software. After power on, wait for a
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period of time. If the green light is not on, it means that the system has not started
normally. At this time, you need to check whether the programming of the system is
normal. If the green light starts to flash, it means that the Linux system should start

normally.

3. 6. Operation instructions for the capacity of the rootfs partition

of the Linux system in the TF card

3.6.1.  The first boot will automatically expand the capacity of the
rootfs partition in the TF card

1) After burning the Linux image of the development board to the TF card, you can

check the usage of the TF card capacity on the Ubuntu computer. The steps are as

follows:

Note that if this step is not performed, it will not affect the automatic expansion

of the Linux system of the development board. Here I just want to explain how to

check the capacity of the TF card after burning the Linux image on the TF card.

a. First install the software gparted in the Ubuntu computer

test@test:~$ sudo apt-get install -y gparted

b. Then open gparted
test@test:~$ sudo gparted
c. After opening gparted, you can select the TF card in the upper right corner, and

then you can see the usage of the TF card capacity

Jdev/sdc - GParted - O B

GParted Edit View Device Partition Help !
2 ——>| [B /dev/sdc (14.84GiB) ~ |
|

Jdev/sdc1 unallocated
4.05 GiB 10.79 GiB ‘
unallocated unallocated 4.00 MiB — - '
Jdevfsder “L I ext4 /media/tes... 4.05GiB 3.28GiB 785.54 MiB ;
unallocated M unallocated 10.79 GiB - - |

d. The above picture shows the situation of the TF card after burning the Linux
desktop version system. It can be seen that although the total capacity of the TF
card is 16GB (displayed as 14.84GiB in GParted), the rootfs partition (/dev/ sdc1)
actually only allocated 4.05GiB, leaving 10.79GiB unallocated
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2) Then you can insert the TF card with the programmed Linux system into the
development board to start. When the TF card starts the Linux system for the first time, it
will call the orangepi-resize-filesystem script through the systemd service
orangepi-resize-filesystem.service to automatically perform The expansion of the rootfs
partition, so there is no need to manually expand

3) After logging in to the system, you can use the df -h command to check the size of the
rootfs. If it is consistent with the actual capacity of the TF card, it means that the

automatic expansion is running correctly.

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
udev 430M 0 430M 0% /dev
tmpfs 100M 5.6M  95M 6% /run
dev/mmcblkOpl 15G 915M 114G 7%/

tmpfs 500M 0 500M 0% /dev/shm

4) After booting the Linux system for the first time, we can also remove the TF card
from the development board and reinsert it into the Ubuntu computer, and then use
gparted again to check the status of the TF card, as shown in the figure below, the rootfs
partition (/dev/ sdcl) has been expanded to 14.69GiB

Jdev/sdc - GParted - 0o
GParted Edit View Device Partition Help
e S @) /dev/sdc (14.84GiB) ~
Jdev/sdc1
14.69 GiB
unallocated | unallocated 4.00 MiB — -
Jdev/sdc1 [ | ext4 14.69 GiB 3.42GiB 11.26 GiB

unallocated Bunallocated 151.94 MiB

It should be noted that the Linux system has only one partition in ext4 format,
and does not use a separate BOOT partition to store files such as kernel images, so

there is no problem of expanding the BOOT partition.
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3.6.2. The method of prohibiting the automatic expansion of the
rootfs partition capacity in the TF card
1) First burn the linux image of the development board into the TF card on the Ubuntu

computer (not Windows), and then re-plug the TF card

2) Then the Ubuntu computer will generally automatically mount the partition of the TF
card. If the automatic mounting is normal, you can use the Is command to see the
following output. The partition name of the TF card is not necessarily the same as the
name shown in the following command.

test@test:~$ Is /media/test/27e62192-8250-4ef1-83db-3d8f0c2e23db/

bin boot dev etc home Ilib lost+found media mnt opt proc root run

sbin selinux srv sys tmp usr var

3) Then switch the current user to the root user in the Ubuntu computer
test@test:~$ sudo -i

[sudo] test password:

root(@test:~#

4) Then enter the root directory of the Linux system in the TF card and create a new file
named .no_rootfs_resize

root@test:~# cd /media/test/27e62192-8250-4ef1-83db-3d8f0c2e23db
root@test:/media/test/27e¢62192-8250-4ef1-83db-3d810c2e23db# cd root
root@test:/media/test/27e¢62192-8250-4ef1-83db-3d810c2e23db/root# touch .no_rootfs_resize
root@test:/media/test/27e¢62192-8250-4ef1-83db-3d810c2e23db/root# Is .no_rootfs*

.no_rootfs_resize

5) Then you can uninstall the TF card, then pull out the TF card and insert it into the
development board to start. When the linux system starts, when the file .no_rootfs_resize

is detected in the /root directory, the rootfs will no longer be automatically expanded.

6) After prohibiting the automatic expansion of rootfs and entering the Linux system,
you can see that the total capacity of the rootfs partition is only 4GB (the image of the
desktop version is tested here), which is much smaller than the actual capacity of the TF

card, indicating that the automatic expansion of rootfs is prohibited successfully.

‘orangepi@orangepi:~$ df -h
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Filesystem Size Used Avail Use% Mounted on
udev 925M 0 925M 0% /dev
tmpfs 199M 32M 196M 2% /run

/dev/mmcblkOpl 4.0G 3.2G 686M 83% /

7) If you need to re-expand the capacity of the rootfs partition in the TF card, just
execute the following command, and then restart the Linux system of the development
board.

Note, please execute the following commands under the root user.

root@orangepi:~# rm /root/.no_rootfs_resize

root(@orangepi:~# systemctl enable orangepi-resize-filesystem.service

root(@orangepi:~# reboot

After restarting, enter the Linux system of the development board again, and you can

see that the rootfs partition has been expanded to the actual capacity of the TF card.

root@orangepi:~# df -h

Filesystem Size Used Avail Use% Mounted on
udev 925M 0 925M 0% /dev
tmpfs 199M 32M 196M 2% /run

/dev/mmcblkOpl  15G 3.2G 12G 23%/

3.6.3. How to manually expand the capacity of the rootfs partition
in the TF card

If the total capacity of the TF card is very large, such as 128GB, you do not want
the rootfs partition of the Linux system to use all the capacity of the TF card, but
only want to allocate a part of the capacity, such as 16GB, for the Linux system, and
then the remaining capacity of the TF card can be used for other use. Then you can
use the content described in this section to manually expand the capacity of the
rootfs partition in TF.

1) First burn the linux image of the development board into the TF card on the Ubuntu
computer (not Windows), and then re-plug the TF card

2) Then the Ubuntu computer will generally automatically mount the partition of the TF

card. If the automatic mounting is normal, you can use the'ls command to see the

following output. The partition name of the TF card is not necessarily the same as the
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name shown in the following command.
test@test:~$ Is /media/test/27e62192-8250-4ef1-83db-3d8f0c2e23db/

bin boot dev etc home Ilib lost+found media mnt opt proc root run

sbin selinux srv sys tmp usr var

3) Then switch the current user to the root user in the Ubuntu computer
test@test:~$ sudo -i

[sudo] test password:

root(@test:~#

4) Then enter the root directory of the Linux system in the TF card and create a new file
named .no_rootfs_resize

root@test:~# cd /media/test/27e62{92-8250-4ef1-83db-3d8f0c2e23db
root@test:/media/test/27e¢62192-8250-4ef1-83db-3d810c2e23db# cd root
root@test:/media/test/27e¢62192-8250-4ef1-83db-3d810c2e23db/root# touch .no_rootfs_resize
root@test:/media/test/27e¢62192-8250-4ef1-83db-3d810c2e23db/root# Is .no_rootfs*

.no_rootfs_resize

5) Then install the software gparted on the Ubuntu computer

test@test:~$ sudo apt-get install -y gparted

6) Then open gparted
test@test:~$ sudo gparted

7) After opening gparted, you can select the TF card in the upper right corner, and then
you can see the usage of the TF card capacity. The figure below shows the TF card after
burning the Linux desktop version system. It can be seen that although the total capacity
of the TF card is 16GB (displayed as 14.84GiB in GParted), the rootfs partition
(/dev/sdcl) Only 4.05GiB are actually allocated, leaving 10.79GiB unallocated
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Jdev/sdc - GParted

GParted Edit View Device Partition Help

L ©® =
Jdev/sdc1
4.05 GiB
Partition File System Mount Poink Size Used Unused Flags
unallocated [Munallocated 4.00 MiB - -
fdevisdct LI ext4 /media/tes... 4.05GiB 3.28 GiB 785.54 MiB
unallocated unallocated 10.79 GiB — —

8) Then select the rootfs partition (/dev/sdcl)
Jdev/sdc - GParted

GParted Edit View Device Partition Help

a @ = B B o [B) /dev/sdc (1a.84GiB) ~
Jdev/sdc1 /
4.05 GiB
Partition File System Mount Point Size Used Unused Flags
unallocated M unallocated 4.00 MiB - -

Jdevfsdc1 @, ext4 /media/tes... 4.05 GiB 3.28GiB 785.54 MiB
unallocated  Munallocated 10.79 GiB 2 s

9) Then click the right mouse button to see the operation options shown in the figure
below. If the TF card has been mounted, you need to Umount the rootfs partition of the
TF card first.
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Jdevfsdc - GParted

GParted Edit View Device Partition Help

i ®@ = B F & Jdev/sdc (14.84GiB) ~
Jdevysdc1
405GIB | & New
@ pelete
Partition File 3l Resize/Move ize Used Unused Flags
unallocated [ un Earg 4.00 MiB - -
/dev/sdc1 @, &t 4.05GiB 3.28GiB 785.54 MiB
unallocated [un 10.79 GiB - -
%3 Format to b

Name Partition

Manage Flags
Check

Label File System
New UUID

@ information

0 operations pending

10) Then select the rootfs partition again, right-click, and select Resize/Move to start

expanding the size of the rootfs partition

Jdev/sdc - GParted - o0 @&
GParted Edit View Device Partition Help
« @ =M g E B of /dev/sdc (14.84GiB) ~
Jdev/sdc1
4.05GiB o New
© pelete

Partition File 7l Resize/Move ize Used Unused Flags

unallocated [un Car 4.00 MiB — —

Jdev/sdc1 X 4.05 GiB 3.28GiB 785.54 MiB
Paste

unallocated  [Hun 10.79 GiB = =
%% Format to 4

Open Encryption
Unmount

Name Partition
Manage Flags
Check

Label File System

New UUID

@ information

0 operations pending

11) After the Resize/Move option is turned on, the following setting interface will pop

up
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Resize/Move fdev/sdci1

Minimum size: 3484 MiB Maximum size: 15193 MiB

Free space preceding (MiB): 4 = | F
New size (MiB): 4144 -+
Free space following (MiB): 11046 = | *
Align to: MiB -

Cancel

12) Then you can directly drag the position shown in the figure below to set the size of
the capacity, or you can set the size of the rootfs partition by setting the number in New
sieze (MiB)

Resize/Move [dev/sdcl x

Minimum size: 3484 MiB Maxium size: 15193 MiB
Free space preceding (MiB): 4 =5 || =
New size (MiB): 8022 By | B
Free space following (MiB): 7168 e |
Align to: MiB -
cancel 2] Resize/Move

13) After setting the capacity, click Resize/Move in the lower right corner

Resize/Move /fdev/sdci C

Minimum size: 3484 MiB Maximum size: 15193 MiB
Free space preceding (MiB): B = || A
New size (MiB): 8022 | A
Free space following (MiB): 7168 -
Align to: MiB
cancel ¥ Resize/Move

14) After the final confirmation, click the green \ as shown in the figure below

81

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

Jdev/sdc - GParted
GParted Edit View Device Partition Help

i+ ® ' [@ /dev/sdc (1a.84GiB) ~

fdevfsdc1
7.83GiB

Partition File System Size Used Unused Flags
unallocated [ unallocated 4.00 MiB —
fdev/sdct M ext4 7.83GiB 3.40GiB 4.43GiB
unallocated [ unallocated 7.00GiB — —

¥l Grow /dev/sdc1 From 4.05 GiB to 7.83 GiB

1 operation pending

15) Then select Apply, it will officially start to expand the capacity of the rootfs partition

.................................... ™
is
Are you sure you want to apply the pending operations?
Editing partitions has the potential to cause LOSS of DATA.
You are advised to backup your data before proceeding. l

Cancel Apply

16) After the expansion is complete, click Close to close it

Applying pending operations x

Depending on the number and type of operations this might take a long time.
Completed Operations:
} Details
Save Details \ Close
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17) Then you can unplug the TF card and insert it into the development board to start it.
After entering the Linux system of the development board, if you use the df -h command
to see that the size of the rootfs partition is the same as the size set before, it means

manual operation Expansion succeeded

root@orangepi:~# df -h

Filesystem Size Used Avail Use% Mounted on
udev 925M 0 925M 0% /dev
tmpfs 199M 32M 196M 2% /run

dev/mmcblkOpl 7.7G 3.2G 4.4G 42%/
3.6.4.  Method to reduce the capacity of rootfs partition in TF card

After configuring the application program or other development environment in
the Linux system of the TF card, if you want to backup the Linux system in the TF
card, you can use the method in this section to reduce the size of the rootfs partition

first, and then start the backup.

1) First insert the TF card you want to operate in the Ubuntu computer (not Windows)

2) Then install the software gparted on the Ubuntu computer

test@test:~$ sudo apt-get install -y gparted

3) Then open gparted
test@test:~$ sudo gparted

4) After opening gparted, you can select the TF card in the upper right corner, and then

you can see the usage of the TF card capacity

Jdev/sdc - GParted - 0O &
GParted Edit View Device Partition Help
=5 > [B/dev/sdc (14.84GiB) ~
Jdev/sdci
14.69 GiB
unallocated unallocated 4.00 MiB - -

Jdev/sdc1 @, ext4 /media/tes... 14.69 GiB 3.45GiB 11.24 GiB
unallocated unallocated 151.94 MiB - -

www.orangepi.org &3 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

5) Then select the rootfs partition (/dev/sdcl)

Jdev/sdc - GParted - 0O &

GParted Edit View Device Partition Help

Q i ' [8) /dev/sdc (12.84GiB) ~

14.69 GiB

Jdev/sdci \

tion File System Mount Point Size Used Unused Flags

unallocated [Munallocated 4.00 MiB - —

Jdev/sdc1 @, ext4 /media/tes... 14.69 GiB 3.45GiB 11.24 GiB
unallocated | unallocated 151.94 MiB - -

6) Click the right mouse button again to see the operation options shown in the figure
below. If the TF card has been mounted, you need to Umount the rootfs partition of the
TF card first.

Jdev/sdc - GParted - o &

GParted Edit View Device Partition Help

Q =i p [B) /dev/sdc (14.84GiB) ~
[dev/sdc1
14.69 Gi=—
Partition File System  Mount Point size| O Delete ed Flags
unallocated lunallocated 4] ?l Resize/Move
/dev/sdc1 @, ext4 /media/tes... RE | Copy 1.24 GiB
unallocated [ unallocated 151 Paste

\.
od

/ Manage Flags

@ Information

0 operations pending

7) Then select the rootfs partition again, right-click, and select Resize/Move to start
setting the size of the rootfs partition
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Jdevfsdc - GParted - 0 &=

GParted Edit View Device Partition Help

® =S B ¥ [B) /dev/sdc (14.84GiB) -
Jdevfsdc1
14.69 GiB RS ‘
@® Delete Delete
Partition File System Size Used | 3] ResizejMovel Flags

Jdev/sdc1 14.69 GiB
unallocated [ unallocated 151.94 MiB

unallocated [ unallocated 4,00 MiB 55 copy

43 Format to »

Open Encrypt

Manage Flags
Check

Label File System
New UUID

@ information

0 operations pending

8) After the Resize/Move option is turned on, the following setting interface will pop up

Resize/Move [dev/sdc1

Minimum size: 3508 MiB Maximum size: 15193 MiB
Free space preceding (MiB): B = Il =5
New size (MiB): 15038 = | ¥
Free space following (MiB): 152 = |
Align to: MiB -

Cancel

9) Then you can directly drag the position shown in the figure below to set the size of the

capacity, or you can set the size of the rootfs partition by setting the number in New sieze

(MiB)

Minimum size: 3484 MiB

Free space preceding (MiB):

New size (MiB): 8022 | g
Free space following (MiB): 7168 e | =
Align to: MiB -
Cancel ¥ Resize/Move

18) After setting the capacity, click Resize/Move in the lower right corner
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Resize/Move /fdev/sdci

Minimum size: 3484 MiB Maximum size: 15193 MiB
Free space preceding (MiB): B = || A
New size (MiB): 8022 | A
Free space following (MiB): 7168 -
Align to: MiB
cancel ¥ Resize/Move

19) After the final confirmation, click the green \ as shown in the figure below

Jdev/sdc - GParted - 0 &

GParted Edit View Device Partition Help

L @ = | = E & '/devfsdcmsw.s) -~

fdevfsdc1
7.83GiB

X

Partition File System Size Used Unused Flags
unallocated [ unallocated 4,00 MiB — —
Jdevisder Il ext4 7.83GiB 3.40GiB 4.43GIB
unallocated [ unallocated 7.00GiB — —

¥l Grow /dev/sdc1 From 4.05 GiB to 7.83 GiB

1 operation pending

20) Then select Apply, it will officially start to expand the capacity of the rootfs partition

Are you sure you want to apply the pending operations?

Editing partitions has the potential to cause LOSS of DATA.
You are advised to backup your data before proceeding.

Cancel Apply

21) After the expansion is completed, click Close to close it
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Applying pending operations x

Depending on the number and type of operations this might take a long time.

Completed Operations:

b Details

"

22) Then you can unplug the TF card, and then insert it into the development board to

Save Details Close

start. After entering the Linux system of the development board, if you use the df -h
command to see that the size of the rootfs partition is the same as the size set earlier, it
means that the size is reduced. capacity success

root@orangepi:~# df -h

Filesystem Size Used Avail Use% Mounted on
udev 925M 0 925M 0% /dev
tmpfs 199M 32M 196M 2% /run

dev/mmcblkOpl 7.7G 3.2G 4.4G 42%/

3. 7. How to modify the linux log level (loglevel)

1) The loglevel of the linux system is set to 1 by default. When using the serial port to

view the startup information, the kernel output log is as follows, basically all shielded

Starting kernel ...

[Uncompressing Linux... done, booting the kernel.

Orange Pi 3.0.0 Buster ttyFIQO

orangepi login:

2) When there is a problem with the Linux system startup, you can use the following
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method to modify the value of loglevel, so as to print more log information to the serial
port display, which is convenient for debugging. If the Linux system fails to start and
cannot enter the system, you can insert the TF card into the Ubuntu PC through the card
reader, and then directly modify the configuration of the Linux system in the TF card
after mounting the TF card in the Ubuntu PC. Insert the TF card into the development
board to start

root@orangepi4-lts:~# sed -i '"'s/verbosity=1/verbosity=7/" /boot/orangepiEnv.txt

root@orangepi4-lts:~# sed -i '"s/console=both/console=serial/" /boot/orangepiEnv.txt

3) The above commands actually set the variables in /boot/orangepiEnv.txt. After

setting, you can open /boot/orangepiEnv.txt to check.

root@orangepi4-lts:~# vim /boot/orangepiEnv.txt
verbosity=7

console=serial

4) Then restart the development board, the output information of the kernel will be

printed to the serial port output

3. 8. Network connection test

3.8.1.  Ethernet port test
1) First, insert the network cable into the Ethernet interface of the development board,

and ensure that the network is unblocked

2) After the system starts, it will automatically assign an IP address to the Ethernet card

through DHCP, no other configuration is required

3) The command to view the IP address is as follows

orangepi@orangepi:~$ ip addr show eth0

3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast state

\UP group default glen 1000

link/ether Se:ac:14:a5:93:b3 brd ff:{f:{f: ff: ff: ff

inet 192.168.1.16/24 brd 192.168.1.255 scope global dynamic noprefixroute ethOQ
valid_1ft 259174sec preferred Ift 259174sec

inet6  240e:3b7:3240:¢3a0:¢269:8305:dc08:135¢/64  scope  global  dynamic
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noprefixroute
valid_1ft 259176sec preferred Ift 172776sec
inet6 fe80::957d:bbbd:4928:3604/64 scope link noprefixroute

valid_Ift forever preferred Ift forever

There are three ways to check the IP address after the development board is
started:

1. Connect the HDMI display, then log in to the system and use the ip addr show
eth0 command to view the IP address

2. Enter the ip addr show eth0 command in the debug serial terminal to view the IP
address

3. If there is no debugging serial port and no HDMI display, you can also view the
IP address of the development board network port through the management
interface of the router. However, this method often fails to see the IP address of the
development board. If you can't see it, the debug method looks like this:

A) First check whether the Linux system has been started normally. If the
green light of the development board is on or flashing, it is generally started
normally. If the green light is not on or flashing, the system has not started
normally;

B) Check if the network cable is plugged in tightly, or try another network
cable;

C) Try another router (the router has encountered many problems, such as the
router cannot assign an IP address normally, or the IP address has been assigned
normally but cannot be seen in the router);

D) If there is no router to replace, you can only connect an HDMI display or
use the debug serial port to view the IP address.

In addition, it should be noted that the development board DHCP automatically

assigns an IP address without any settings..

4) The command to test the network connectivity is as follows, the ping command can
be interrupted by the Ctrl+C shortcut key

orangepi@orangepi:~$ ping www.baidu.com -I eth0
PING www.a.shifen.com (14.215.177.38) from 192.168.1.12 eth0: 56(84) bytes of data.
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=1 ttI=56 time=6.74 ms
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64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=2 ttlI=56 time=6.80 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=3 ttI=56 time=6.26 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=4 ttI=56 time=7.27 ms
~C

--- www.a.shifen.com ping statistics ---

4 packets transmitted, 4 received, 0% packet loss, time 3002ms
rtt min/avg/max/mdev = 6.260/6.770/7.275/0.373 ms

3.8.2. WIFI connection test

Please do not connect to WIFI by modifying the /etc/metwork/interfaces
configuration file. There will be problems with connecting to the WIFI network in

this way.

3.8.2.1. The server version image is connected to WIFI through the

command

When the development board is not connected to the Ethernet, not connected to
the HDMI display, and only connected to the serial port, it is recommended to use
the commands demonstrated in this section to connect to the WIFI network.
Because nmtui can only display characters in some serial port software (such as
minicom), it cannot display the graphical interface normally. Of course, if the
development board is connected to an Ethernet or HDMI display, you can also use

the commands demonstrated in this section to connect to the WIFI network

1) First log in to the linux system, there are the following three ways
a. If the development board is connected to the network cable, you can log in to
the Linux system remotely through ssh
a. If the development board is connected to the debugging serial port, you can use
the serial port terminal to log in to the linux system
b. If the development board is connected to the HDMI display, you can log in to the
linux system through the HDMI display terminal

2) First use the nmeli dev wifi command to scan the surrounding WIFI hotspots

orangepi@orangepi:~$ nmecli dev wifi
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:~# nmcli dev wifi
IN-USE BSSID SSID MODE CHAN RATE SIGNAL BARS SECURITY

3) Then use the nmcli command to connect to the scanned WIFI hotspot, where::
a. wifi_name Need to be changed to the name of the WIFI hotspot you want to
connect to
b. wifi_passwd You need to change to the password of the WIFI hotspot you want
to connect to

orangepi@orangepi:~$ nmcli dev wifi connect wifi name password wifi_passwd
Device 'wlan(' successfully activated with 'cf937f88-cale-4411-bb50-61f402eef293'.

4) You can view the IP address of the wifi through the ip addr show wlan0 command

orangepi@orangepi:~$ ip addr show wlan0
11: wlan0: <BROADCASTMULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo_ fast
state UP group default glen 1000
link/ether 23:8c:d6:ae:76:bb brd ff: ff: ff: {f: ff: ff
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid_1ft 259192sec preferred 1ft 259192sec
inet6  240e:3b7:3240:c3a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid_1ft 259192sec preferred 1ft 172792sec
inet6 fe80::42f1:6019:a80e:4¢31/64 scope link noprefixroute

valid_Ift forever preferred lft forever

5) Use the ping command to test the connectivity of the wifi network. The ping

command can be interrupted by the Ctrl+C shortcut key
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orangepi@orangepi:~$ ping www.orangepi.org -1 wlan0

PING www.orangepi.org (182.92.236.130) from 192.168.1.49 wlan0: 56(84) bytes of
data.

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=1 tt]=52 time=43.5 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 tt]=52 time=41.3 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=3 ttl=52 time=44.9 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=4 tt]I=52 time=45.6 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=5 ttl=52 time=48.8 ms
~C

--- www.orangepi.org ping statistics ---

S packets transmitted, 5 received, 0% packet loss, time 4006ms

rtt min/avg/max/mdev = 41.321/44.864/48.834/2.484 ms

3.8.2.2. The server version image connects to WIFI through a

graphical method

1) First log in to the linux system, there are the following three ways

a. If the development board is connected to the network cable, you can log in to the
Linux system remotely through ssh

b. If the development board is connected to the debugging serial port, you can use
the serial port terminal to log in to the linux system (please use MobaXterm for
serial port software, and the graphical interface cannot be displayed using
minicom)

c. If the development board is connected to the HDMI display, you can log in to the
linux system through the HDMI display terminal

2) Then enter the nmtui command in the command line to open the wifi connection

interface

orangepi@orangepi:~$ nmtui

3) Enter the nmtui command to open the interface as shown below
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NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

4) Select Activate a connect and press Enter

NetworkManager TUI

Please select an option

5) Then you can see all the searched WIFI hotspots

—

Wired 1 || <Deactivate>

* Wired connection 1 #

Wi-Fi

orangepi_5G ***
3 *okok ok

rangepi ok
*kok ok
oKk

P

koK

Fkk
*
*k
*%

6) Select the WIFI hotspot you want to connect, then use the Tab key to position the

cursor to Activate and press Enter
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nd_press Enter

<Act ivate>

Wired
* Wired connection 1

Wi-Fi

| 0“v$|

2 FAA
srangepi Hkokok
KKK

]
& Tl Select thEXWiFi want to connect td
ES 3 :

HHK
*k
HK
ok
*k

S O S T wm HEESEE o

7) Then a dialog box for entering a password will pop up, enter the corresponding

password in Pssword and press Enter to start connecting to WIFI

Wired <Activate>
* Wired connection 1

Wi-Fi

#
—— Authentication required by wireless network p——m0—

Passwords or encryption keys are required to access the
wireless network ' = | orangepi'. 1. Enter WiFi password '

[Passvord L———
<Cancel> <OK>

i ——

ETWIFI

8) After the WIFI connection is successful, a message will be displayed in front of the

connected WIFI name*“*”

Wired <Deactivate>

* Wired connection 1
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9) You can view the IP address of the wifi through the ip addr show wlan0 command

orangepi@orangepi:~$ ip addr show wlan0
11: wlan0: <BROADCASTMULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo_ fast
state UP group default glen 1000
link/ether 24:8c:d3:aa:76:bb brd ff: ff: ff: {f: ff: ff
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid_1ft 259069sec preferred Ift 259069sec
inet6  240e:3b7:3240:c4a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid_1ft 259071sec preferred Ift 172671sec
inet6 fe80::4211:6019:a80e:4¢31/64 scope link noprefixroute

valid_lft forever preferred lft forever

10) Use the ping command to test the connectivity of the wifi network. The ping
command can be interrupted by the Ctrl+C shortcut key

orangepi@orangepi:~$ ping www.orangepi.org -1 wlan0

PING www.orangepi.org (182.92.236.130) from 192.168.1.49 wlan0: 56(84) bytes of
data.

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=1 tt]=52 time=43.5 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 ttl=52 time=41.3 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=3 ttl=52 time=44.9 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=4 tt]=52 time=45.6 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=5 ttl=52 time=48.8 ms
~C

--- www.orangepi.org ping statistics ---

S packets transmitted, 5 received, 0% packet loss, time 4006ms

rtt min/avg/max/mdev = 41.321/44.864/48.834/2.484 ms

3.8.2.3. Test method for desktop image

1) Click the network configuration icon in the upper right corner of the desktop (please

do not connect the network cable when testing WIFI)
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2) Click _ in the pop-up drop-down box to see all scanned WIFI hotspots,
and then select the WIFI hotspot you want to connect to

Ethernet Network
disconnected
Wi-Fi Networks

disconnected

[sMore networks
Connect to Hidden Wi-Fi Network...
Create New Wi-Fi Network...

VPN Connections
= [¥ Enable Networking
& [ Enable wi-Fi

Connection Information

Edit Connections...

3) Then enter the password of the WIFI hotspot, and then click - to start
connecting to the WIFI
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Authentication required by Wi-Fi network

Passwords or encryption keys are required to access the Wi-
Fi network " orangepi”.

rd oelis |

|| show password

4) After connecting to WIFI, you can open the browser to check whether you can access

the Internet. The entrance of the browser is shown in the figure below.

. Run Program...
& Terminal Emulator
File Manager
("] Mail Reader
& web Browser
9 settings

|ley Accessories
# Development
A Graphics
% Internet
) Multimedia
i Office
1./ System
% Log Out

» Chromium Web Browse

VvV VviAAVY VY V¥

5) After opening the browser, if you can see the page of the Orange Pi website, or you

can open other pages, it means the WIFI connection is normal
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Orange Pi 5

* Rockchip RK3588S octa-core 64-bit processor
* 8nm LP process
« 4GB/8GB/16GB/32GB ( LPDDR4/4x )

Customized services

We offer one-stop customized service based on open source products to shorten the path from
technology to application

3.8.3. How to use Hostapd to establish a WIFI hotspot

First, please make sure that the development board is connected to the network
cable and can access the Internet normally. Because the process of setting up
Hostapd to establish a WIFI hotspot needs to download some software packages
from the Internet. If the development board cannot access the Internet through the
wired network port, the installation will fail.

If the network cable is not connected, when other network devices (such as
mobile phones or computers) are connected to the WIFI hotspot launched by the
development board, they cannot access the external network normally (such as the
mobile phone browser cannot open the web page).

After using Hostapd to establish a WIFI hotspot (note that after setting it up), if
you do not need to access the external network, but only need to connect to the WIFI
hotspot launched by the development board, then it is also possible not to connect
the network cable.

In addition, before setting up Hostapd, please make sure that WIFI is not
connected to the network, otherwise, it will prompt that WIFI is in use and cannot

set up Hostapd normally.

1) First update the software source index of the system

root@orangepi:~$ sudo apt-get update

2) Then enter the orangepi-config command in the terminal, remember to add sudo

permissions

root@orangepi:~$ sudo orangepi-config
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3) The interface after orangepi-config is opened is shown in the figure below, select the
Network option to enter the network-related settings interface

4) Then select Hotspot Create WiFi access point option to start setting up Hotspot

orangepi-config
Configure Ubuntu jammy based OrangePi for the OPI 4 LTS
SoC runs between 408 and 1800 MHz using ondemand governor.

Support: http://www.orangepi.org

and security settings
|m Wired, wireless, Bluetooth, access po"l.n
Personal Timezone, Llanguage, hostname

Software System and 3rd party software install
Help Documentation, support, sources

“ < Exit >

Wired, Wireless, Bluetooth, Hotspot
IP (eth®) via Network Manager: 192.168.1.82

Note: This tool can be successful only when drivers are configured
properly. If auto-detection fails, you are on your own.

1p Select dynami i tic IP address

| otspotjjiiiliCreate WiFi access point]
s and system

Iperf3 Enable network throughput tests daemon

WiFi Manage wireless networking

IR Install IR support

BT remove Remove Bluetooth support
BT discover Discover and connect Bluetooth devices
Advanced Edit /etc/network/interfaces

“ < Back >

5) When the following selection box pops up, select wlan0

Note that this checkbox does not appear in Debian Buster.

www.orangepi.org

Select wlan interface
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6) Then orangepi-config will start a series of settings, just wait patiently at this time

Probing VHT

Seeking for optimal very high throughput settings.

o1

7) After waiting for a while, the following selection box will pop up, please select the
first eth0

Select default interface

I [ the) 192.168.1.82 Speed: 1000Mb/s| I

oTe

dummy@
gred
gretap@
ip6tnle
site
tunlo
ip_vtie
wlan@

8) After all settings are completed, if orangepi-config displays the following interface, it
means that Hostapd is set correctly

Wired, Wireless, Bluetooth, Hotspot

IP (eth®) via Network Manager: 192.168.1.82

Hotspot SSID: OrangePi Band: 5Chz AC

Chip: unisoc_wifi

Note: This tool can be successful only when drivers are configured
properly. If auto-detection fails, you are on your own.

E
Hotspot Manage active wireless access point

IPV6E Disable IPv6 for APT and system

Iperf3 Enable network throughput tests daemon
Clear Clear possible blocked interfaces

IR Install IR support

BT remove Remove Bluetooth support
BT discover Discover and connect Bluetooth devices

Advanced Edit /etc/network/interfaces
Forget Disconnect and forget all wireless connections
< Back >
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9) The name of the WIFI hotspot set by Hotspot is: OrangePi by default, and the
password is: 12345678. If everything is normal, the mobile phone or computer can search
for the WIFI hotspot named OrangePi. Hostapd is set up correctly. The following figure is
a schematic diagram of the WIFI hotspot emitted by the mobile phone connected to the

development board:

{ 8@ Wi-Fi

Wi-Fi q_/
+/ OrangePi a s 0
Rl

10) After Hotspot is set up, open Hostapd in orangepi-config to configure it
a. First select Hotspot in config-config

Wired, Wireless, Bluetooth, Hotspot
IP (eth®) via Network Manager: 192.168.1.82
Hotspot SSID: OrangePi Band: 5Ghz AC
Chip: unisoc wifi

Note: This tool can be successful only when drivers are configured
properly. If auto-detection fails, you are on your own.

Manage active wireless access poinf

&ress

Iperf3 Enable network throughput tests daemon

b. Then you can see the following selection interface

Hostapd service is running
Stop: stop providing Access Point

Edit: change basic parameters: SSID, password and channel

< Stop 3] < Edit > <Cancel>

c. Select Stop to stop the Hostapd service

Hostapd service is running

Stop: stop providing Access Point

Edit: change basic parameters: SSID, password and channel

| < Stop > | < Edit > <Cancel>
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d. Select Edit to edit the configuration of Hostapd

a) The Edit option location of Hostapd is shown in the figure below

Hostapd service is running
Stop: stop providing Access Point

Edit: change basic parameters: SSID, password and channel

< Stop > < [Fdit ) <Cancel>

b) The Edit option is opened as shown below

Configuration edit
Basic: Change SSID, password and channel

Advanced: Edit /fetc/hostapd.conf file

< [fasic > <Advanced> < Cancel >

i.  Select Basic to modify the name and password of the WIFI hotspot.
After modification, select <OK> to save

AP configuration

WPA2 enabled, advanced config: edit /etc/hostapd.conf

SSID: vrangePi
Password: 12345678

Channel: 40

<Cancel>

Note: If you want to change the password, the changed password must not be

less than 8 characters, otherwise the Hostapd service will not work properly.

ii. Select Advanced to directly modify the name and password of the WIFI
hotspot and other configurations in the hostapd configuration file
lete/hostapd.conf. After modification, select <Save> to save it.
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Edit hostapd configuration /etc/hostapd.conf

# orangepi hostapd configuration example
#

# n180211 mode

#

ssid=0rangePi
interface=wlan@

[Llogger_syslog=0
[logger_syslog_level=0
mm_enabled=1

pa_passphrase=12345678
wpa_key_mgmt=WPA-PSK
wpa_pairwise=TKIP
rsn_pairwise=CCMP

< Save > <Cancel>

Note: If you want to change the password, the changed password must not be
less than 8 characters, otherwise the Hostapd service will not work properly

3.8.4. How to set static IP address

Please do not set a static IP address by modifying the /ete/network/interfaces
configuration file.

3. 8.4. 1. Using the nmtui command to set a static IP address

1) First run the nmtui command

orangepi@orangepi:~$ nmtui

2) Then select Edit a connection and press enter

NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit
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3) Then select the network interface that needs to set a static IP address, such as setting
the static [P address of the Ethernet interface and select Wired connection 1.

Ethernet Tl <Add>
Wi-Fi <Edit...>
xunlong_orangepi_5G
<Delete>
4) Then select Edit by Tab key and press Enter
Ethernet T | <Add>
Wi-Fi
xunlong_orangepi_5G
<Delete>

5) Then use the Tab key to move the cursor to the <Automatic> position shown in the
figure below to configure IPv4

| Edit Connection |

Profile name [[kSa(={cMele]p]sl=leysRe]s i}
ISVANa-MGE : 82:FO:D6:0F:66 (eth0)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Show>
= IPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <O0K>

6) Then press Enter, use the up and down arrow keys to select Manual, then press Enter
to confirm
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Profile name [[ifg=lsMele]a]sl=lcksRe]a i}

= ETHERNET

Disabled
IPv4 CONFIGURATION| Automatic
IPv6 CONFIGURATION| Link-Local
[X] Automatically co| Shared

[X] Available to all

7) The display after selection is as shown below

| Edit Connection |

SVAR-MGE : 82:F0:D6:0F:66 (ethO)

<Show>

<Show>
<Show>

<Cancel> <0K>

| Edit Connection |

Profile name [[kNg=leMelo]alsl=lakme]s M
}VaNa-BOE:82:FO:D6:0F:66 (ethd)

= ETHERNET

IPv4 CONFIGURATION
IPv6 CONFIGURATION <Automatics>

[X] Automatically connect
[X] Available to all users

8) Then move the cursor to <Shew> by Tab key

<Show>

<Show>
<Show>

<Cancel> <0K>

| Edit Connection |

Profile name [{g8g=leMEele]alal=IeysReln
DAVAR-MOE : 82:FO:D6:0F:66 (ethO)

ETHERNET

IPv4 CONFIGURATION <Manual>
IPv6 CONFIGURATION <Automatic>

[X] Automatically connect
[X] Available to all users
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9) Then press Enter, the following setting interface will pop up after pressing Enter

| Edit Connection |

M) ai =M Eu=llWired connection 1
DEVAR-WOE : 82:FO:D6:0F:66 (ethO)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Manual>
Addresses <Add...>
Gateway

DNS servers <Add...>
Search domains <Add...>

Routing (No custom routes) <Edit...>
[ 1 Never use this network for default route
[ ] Ignore automatically obtained routes
[ ] Ignore automatically obtained DNS parameters

[ ] Require IPv4 addressing for this connection

= JPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <0K>

10) Then you can set the IP address (Addresses), gateway (Gateway) and DNS server
address in the location shown in the figure below (there are many other setting options,
please explore by yourself), please set according to your specific needs, The value set

in the image below is just an example

| Edit Connection |

Profile name [(i¥g=leMele]alpl=letsNelal}
ala-WethO (86:F2:85:2C:81:CE)

ETHERNET <Show>

IPv4 CONETGURATTON <Manual> <Hide>

Addresses jEPRGEINSVIIPL! <Remove>

<Add >

Gateway pRepasr: i
DNS servers LRERE:I: | <Remove>
SV

< T

Search domains <Add...>
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11) After setting, move the cursor to KOK> in the lower right corner, then press Enter to

confirm

= IPv6 CONFIGURATION <Automatic>

[X] Automatically connect
[X] Available to all users

<Show>

<Cancel>

12) Then click <Baek> to return to the previous selection interface

Ethernet

Wired connection 1
Wi-Fi
xunlong_orangepi

i
i
2

<Add>
=EdiE, .2

<Delete>

13) Then select Activate a connection, move the cursor to <OK>, and finally click

Enter
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NetworkManager TUI

Please select an option

Edit a connection

gActivate a connection

Set system hostname

Quit \

14) Then select the network interface to be set, such as Wired connection 1, then move

the cursor to <Deactivate>, and press Enter to disable Wired connection 1

\

—ired T
* Wired connection 1

Wi-Fi
* xunlong_orangepi _mll

15) Then please do not move the cursor, and then press the Enter key to re-enable Wired

connection 1, so that the static IP address set earlier will take effect
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Wired T
Wired connection 1
Wi-Fi
* xunlong_orangepl _mll
|

16) nmtui Then exit nmtui through the <Baek> and Quit buttons

NetworkManager TUI

iied : <Activate> Please select an option
Wi-Fi Edit a connection

Activate a connection
Set system hostname

* xunlong_orangepi gl

« I e B
o~

\ <0K>

17) Then through ip addr show eth0, you can see that the IP address of the network port

has become the static IP address set earlier

orangepi@orangepi:~$ ip addr show eth0
3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast state
\UP group default gqlen 1000
link/ether Se:ac:14:a5:92:b3 brd {f:Af: T ff:ff: ff
inet 192.168.1.177/24 brd 192.168.1.255 scope global noprefixroute eth0
valid_Ift forever preferred Ift forever
inet6  241e:3b8:3240:c3a0:€269:8305:dc08:135e/64  scope global dynamic
noprefixroute
valid It 259149sec preferred 1ft 172749sec
inet6 fe80::957d:bbbe:4928:3604/64 scope link noprefixroute
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valid_Ift forever preferred Ift forever

18) Then you can test the connectivity of the network to check whether the IP address is
configured OK. The ping command can be interrupted by the Ctrl+C shortcut key

orangepi@orangepi:~$ ping 192.168.1.47 -1 eth0

PING 192.168.1.47 (192.168.1.47) from 192.168.1.188 eth0: 56(84) bytes of data.
64 bytes from 192.168.1.47: icmp_seq=1 ttl=64 time=0.233 ms
64 bytes from 192.168.1.47: icmp_seq=2 ttI=64 time=0.263 ms
64 bytes from 192.168.1.47: icmp_seq=3 ttl=64 time=0.273 ms
64 bytes from 192.168.1.47: icmp_seq=4 ttI=64 time=0.269 ms
64 bytes from 192.168.1.47: icmp_seq=5 ttl=64 time=0.275 ms
~C

--- 192.168.1.47 ping statistics ---

S packets transmitted, 5 received, 0% packet loss, time 4042ms
rtt min/avg/max/mdev = 0.233/0.262/0.275/0.015 ms

3. 8. 4. 2. Using nmcli command to set static IP address

1) If you want to set the static IP address of the network port, please insert the network
cable into the development board first. If you need to set the static IP address of the
WIFI, please connect the WIFI first, and then start to set the static IP address

2) Then you can view the name of the network device through the nmeli con show
command, as shown below
a. orangepi is the name of the WIFI network interface (the names are not
necessarily the same)

b. Wired connection 1 is the name of the Ethernet interface

orangepi@orangepi:~$ nmecli con show

NAME UUID TYPE DEVICE
orangepi cfc4922-ae48-46f1-84e1-2f19e9ecSe2a wifi wlan0
Wired connection 1  9db058b7-7701-37b8-9411-efc2ae8bfa30 ethernet eth0

3) Then enter the following command,
a. "Wired connection 1" Indicates to set the static IP address of the Ethernet port.

If you need to set the static IP address of the WIFI, please modify it to the name
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corresponding to the WIFI network interface (which can be obtained through the
nmcli con show command)

b. ipv4.addresses The following is the static IP address to be set, which can be
modified to the value you want to set.

c. ipv4.gateway Indicates the address of the gateway

orangepi@orangepi:~$ nmcli con mod "Wired connection 1" \
ipv4.addresses '"192.168.1.110" \

ipv4.gateway '"192.168.1.1" \

ipv4.dns "8.8.8.8" \

ipv4.method "manual"

4) Then restart the linux system

orangepi@orangepi:~$ sudo reboot

5) Then re-enter the linux system and use the ip addr show eth0 command to see that

the IP address has been set to the desired value

orangepi@orangepi:~$ ip addr show eth(
3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo_fast state
UP group default gqlen 1000
link/ether Se:ae:14:a5:91:b3 brd ff:Af:{f: ff: ff: £
inet 192.168.1.110/32 brd 192.168.1.110 scope global noprefixroute eth(
valid_Ift forever preferred Ift forever
inet6  240e:3b7:3240:¢3a0:97de:1d01:b290:fe3a/64  scope global dynamic
noprefixroute
valid_1ft 259183sec preferred Ift 172783sec
inet6 fe80::3312:861a:a589:d3¢/64 scope link noprefixroute

valid_lIft forever preferred lft forever

3. 8. 5. Set up the method of automatically connecting to the network
when the Linux system starts up for the first time

The development board has an Ethernet port. If you want to remotely log in to
the Linux system of the development board through the Ethernet port, you only
need to plug a network cable that can access the Internet normally to the Ethernet
port. After the Linux system is started, it will automatically pass DHCP to the
Ethernet port. Assign an IP address, and then we can obtain the IP address of the
Ethernet port through the HDMI screen, serial port or by viewing the background
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of the router, and then we can log in to the Linux system remotely.

The development board also has wireless WIFI. If you want to remotely log in to
the Linux system of the development board through WIFI, you need to remotely log
in to the Linux system through the IP address of the Ethernet port through ssh and
then connect to the WIFI through commands, or use commands on the HDMI
screen or serial port. Connect to WIFI.

However, if there is no HDMI screen and serial port module, although there is a
network cable, the IP address of the development board cannot be viewed through
the router background. Or if there is no HDMI screen, serial port module and
network cable, and only WIFI can be connected, you can use the method described
in this section to automatically connect to WIFI and also set the static IP address of
the WIFI or automatically set the static I[P address of the Ethernet port.

To use the method in this section, you first need to prepare a Linux system
machine. For example, a computer or virtual machine with Ubuntu system installed.

Why do you need a Linux system machine? Because the root file system of the
Linux system of the development board burned in the TF card is in ext4 format, the
Linux system machine can mount it normally, and then modify the configuration
file.

If you want to modify it in the Windows system, you can use the Paragon ExtFS
for Windows software. Since this software needs to be paid, and there is no similar
free software that is easy to use, it will not be demonstrated here.

In addition, if there is any problem with Paragon ExtFS for Windows, please

solve it by yourself, we will not answer any questions.

1) First burn the Linux image of the development board you want to use into the TF card,
and then use the card reader to insert the TF card with the Linux image of the
development board into the machine installed with the Linux system (such as the one
with the Ubuntu system installed). Computer, the following is an example of Ubuntu

computer to demonstrate)
2) When the TF card is inserted into the Ubuntu computer, the Ubuntu computer will

generally automatically mount the partition of the Linux root file system in the TF card,

which can be known from the following

www.orangepi.org 112 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

commands:/media/test/d17d5e4f-ae41-4554-a727-bb5¢9¢94134f It is the path to mount
the Linux root file system in the TF card (the path name is based on what you actually

see, not necessarily the same)

test@test:~$ df -h | grep "media"

/dev/sddl 1.4G 1.2G 167TM 88%
/media/test/d17d5e4f-ae41-4554-a727-bb5¢9¢c94134f

test@test:~$ Is /media/test/d17dS5e4f-ae41-4554-a727-bb5c9c94134f

bin boot dev etc home Ilib lost+found media mnt opt proc root run

sbin selinux srv sys tmp usr var

3) Then enter the /boot directory of the Linux system burned in the TF card

test@test:~$ cd /media/test/d17dSe4f-ae41-4554-a727-bb5c9c94134f/boot

4) Then copy the orangepi_first_run.txt.template as orangepi_first_run.txt. Through
the orangepi_first run.txt configuration file, you can set the development board to
automatically connect to a WIFI hotspot when the Linux system starts for the first time,

or you can set the WIFI or Ethernet port. static IP address

test@test:/media/test/d17d5e4f-ae41-4554-a727-bb5¢c9c941341/boot$ sudo cp \

orangepi_first_run.txt.template orangepi_first run.txt

5) You can open the orangepi_first run.txt file through the following command, and then

you can view and modify the content

test@test:/media/test/d17d5e4f-ae41-4554-a727-bb5¢9c94134f/boot$ sudo vim \

orangepi_first_run.txt

6) Instructions for using variables in the orangepi_first run.txt file

a. FR_general_delete_this_file_after_completion variable is used to set whether
to delete the orangepi first run.txt file after the first startup. The default value is
1, that is, delete. If it is set to 0, orangepi_first run.txt will be renamed to
orangepi_first run.txt after the first startup. old, generally keep the default value

b. FR_net _change defaults variable is used to set whether to change the default
network settings, this must be set to 1, otherwise all network settings will not
take effect

c. FR_net_ethernet_enabled variable is used to control whether to enable the

configuration of the Ethernet port. If you need to set the static IP address of the
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Ethernet port, please set it to 1

FR_net_wifi_enabled variable is used to control whether to enable the WIFI
configuration. If you need to set the development board to automatically connect
to the WIFI hotspot, you must set it to 1. Also, please note that if this variable is
set to 1, the Ethernet port settings will be invalid. That is to say, WIFI and
Ethernet ports cannot be set at the same time (why, because there is no need...)
FR_net_wifi_ssid variable is used to set the name of the WIFI hotspot you want
to connect to

FR_net_wifi_key variable is used to set the password of the WIFI hotspot you
want to connect to

FR_net_use_static variable is used to set whether to set the static IP address of
the WIFI or Ethernet port

FR_net_static_ip variable is used to set the address of the static IP, please set it
according to your actual situation

FR_net_static_gateway variable is used to set the gateway, please set it

according to your actual situation

7) The following demonstrates several specific setting examples:

a.

For example, if you want the Linux system of the development board to

automatically connect to the WIFI hotspot after the first startup, you can set it as

follows:

a) Set FR net_change defaults to 1

b) Set FR net wifi_enabled to 1

c) Set FR net wifi_ssid to the name of the WIFI hotspot you want to connect
to

d) Set FR net wifi_key as the password of the WIFI hotspot you want to

connect to

For example, after the Linux system that wants to develop the board is started for
the first time, it will automatically connect to the WIFI hotspot, and set the IP
address of the WIFI to a specific static IP address (so that when the Linux system
starts, you can directly use the set static IP address to ssh remote Log in to the
development board, you don't need to check the IP address of the development
board through the router background), you can set it like this:

a) Set FR net_change defaults to 1

b) Set FR net wifi_enabled to 1
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c) Set FR net wifi_ssid to the name of the WIFI hotspot you want to connect
to

d) Set FR net wifi key as the password of the WIFI hotspot you want to
connect to

e) Set FR net_use static to 1

f) Set FR net_static_ip to the desired IP address

g) Set FR net_static_gateway to the corresponding gateway address

c. For example, after the Linux system that wants to develop the board is started for
the first time, the IP address of the Ethernet port is automatically set to the
desired static IP address, which can be set as follows:

a) Set FR net _change defaults to 1

b) Set FR net_ethernet enabled to 1

c) Set FR net_use static to 1

d) Set FR net_static_ip to the desired IP address

e) Set FR net_static_gateway to the corresponding gateway address

8) After modifying the orangepi first run.txt file, you can exit the /boot directory of the
Linux system of the development board in the TF card, uninstall the TF card, and then
insert the TF card into the development board to start

9) If a static IP address is not set, you still need to check the IP address through the router
background. If a static IP address is set, you can ping the static IP address set on the
computer. If you can ping, the system has been started normally, and The network has
also been set correctly, and then you can use the set IP address to ssh to log in to the

Linux system of the development board remotely.

After the Linux system of the development board is started for the first time,
orangepi_first_run.txt will be deleted or renamed to orangepi_first run.txt.old. At
this time, even if the orangepi_first run.txt configuration file is reset, and then
restart the Linux system of the development board, orangepi_first run. The
configuration in txt will not take effect again, because this configuration will only
work after the first boot after the Linux system is burned, please pay special
attention to this.
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3.9. SSH remote login development board

By default, Linux systems enable ssh remote login and allow root users to log in
to the system. Before ssh login, you need to ensure that the Ethernet or wifi network
is connected, and then use the sudo ifconfig command or obtain the IP address of the

development board by viewing the router

3.9. 1. SSH remote login development board under Ubuntu
1) Obtain the IP address of the development board

2) Then you can log in to the Linux system remotely through the ssh command
test@test:~$ ssh root@192.168.1.57 (It needs to be replaced with the IP address of the

development board)

root@192.168.1.57's password: ( Enter the password here, the default password i

orangep )

Note that when entering the password, the specific content of the entered
password will not be displayed on the screen, please do not think that there is any
fault, just press Enter after entering it.

If you are prompted to refuse the connection, as long as the image provided by
Orange Pi is used, please do not doubt whether the password of orangepi is wrong,
but find other reasons.

3) After successfully logging in to the system, the display is as shown below
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$ ssh root@l92.168.1.57
root@l92.168.1.57's password:

\

Welcome to with

System load: : Up time: E Local users:
Memory usage: 6 : IP; B
CPU temp: 41*°C Usage of /:

[ : apt upgrade ]
Last check:

| : orangepi-config ]

Last login: Tue Feb 22 06:03:37 2022 from 192.168.1.78

If ssh cannot log in to the linux system normally, please first check whether the

IP address of the development board can be pinged. Can connect:

root@orangepi:~# rm /etc/ssh/ssh_host_*

root(@orangepi:~# dpkg-reconfigure openssh-server

If it still doesn't work, please restart the system and try.

3.9.2.  SSH remote login development board under Windows
1) First get the IP address of the development board

2) Under Windows, you can use MobaXterm to remotely log in to the development
board, first create a new ssh session

a. Open Session

b. Then select SSH in Session Setting

c. Then enter the IP address of the development board in Remote host

d. Then enter the username root or orangepi of the linux system in Specify

username
e. Finally click OK
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@
x

ix
@

#af

1. Open Session

2 =2 e s B m @ x [}
Seral  File

A Macres 4 Took

[ Remeta ot " 12216913 | |E-;5m.n e ‘ Pt [2 &

BN Advanced SSH setings \- Tarminal settings 2 Natwork setings x\w setiogs

3. Enter the IP address of the development board

4. Enter the username of the linux system, orangepi or root

Secure Shell (SSH) session

5. Finally click OK

ok © Cancel

3) Then you will be prompted to enter a password. The default passwords for both root

and orangepi users are orangepi

Note that when entering the password, the specific content of the entered
password will not be displayed on the screen, please do not think that there is any
fault, just press Enter after entering it.

B 192.168.1.122 (root)

Terminal Sessions View Xserver Tools Games Settings Macros Help

E % % s x ® B Y 2 &8 ¢ 0

Session Servers Toaols Games  Sessions View Split MultExec Tunneling Packages Settings Help

ynnect... [%]3. 192.168.1.122 (root)

A

192,168,1.122 {root)

Sessions

ols

4) After successfully logging in to the system, the display is as shown below
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B 192.168.1.57 (root) = | B
Terminal Sessions View Xserver Tools Games Settngs Macros Help
E A & & B E Y E B 5 @ X o
Session  Servers  Tools Games  Sessions  View split  MultExec Tunmelng Packages Settings Help X server Exit
Quick connect... 5 (%] 10. 192.168.1.57 (roet) @

(SSH client,

% v tome : > SSH session to r
L t"m ? SSH compression v
e ? SSH-browser T
2 oh-my-zsh 7 X11-forwarding : v (remote display is forwarded through SSH)
2 e ? DISPLAY : v (automatically set on remote server)
L desktop_autologin (
g ‘?ﬁ w > For more info, ctrl+click on help or visit our website
_/ -
g

LSS /| | R | A

m,

Welcome to Orange Pi 2.2.0 Bullseye with Linux 5.10.43

System load: 1 Up time: 11 min Local users:
Memory usage: IP: 192:168 1. 57
CPU temp: / Usage of /:

[ e s , 26 apt upgrade ]
Last chec

[ [l Last login: Tue Feb 22 06:03:58 2022 from 1

B2 Remote monitoring /usr/bin/xauth: file /root/.Xauthority

root@rangepid-lts:~# ||

[T] Follow terminal folder

UNREGISTERED VERSION - Please support Mobaterm by subscribing to the edition here: mobatek.net

3. 10. HDMI related test items

3.10.1. HDMI Display Test
1) Use HDMI to HDMI cable to connect Orange Pi development board and HDMI

display

7

2) After starting the linux system, if the HDMI display has image output, it means that
the HDMI interface is working normally

Note that although many laptops have an HDMI interface, the HDMI interface
of the laptop generally only has the output function, and does not have the function
of HDMI in, which means that the HDMI output of other devices cannot be
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displayed on the screen of the notebook.
When you want to connect the HDMI of the development board to the HDMI
port of the laptop, please make sure that your laptop supports the HDMI in

function.

When the HDMI does not display, please check whether the HDMI cable is
plugged in tightly. After confirming that the connection is correct, you can try a
different screen to see if there is any display.

3.10.2. HDMI to VGA display test

1) First you need to prepare the following accessories
a. HDMI to VGA converter

b. A VGA cable

c. A monitor or TV that supports VGA interface

2) HDMI to VGA display test as shown below
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BT L L e

When using HDMI to VGA display, the development board and the Linux
system of the development board do not need to do any settings, as long as the
HDMI interface of the development board can display normally. So if there is a
problem with the test, please check the HDMI to VGA converter, VGA cable and
monitor for problems.

3.10.3. Type C to HDMI display test
1) Use Type C to HDMI cable to connect Orange Pi development board and HDMI
display

2) After starting the linux system, if the HDMI display has image output, it means that
the Type C to HDMI display function is normal
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3.11. How to use Bluetooth

3.11.1. Test method for desktop image
1) Click the Bluetooth icon in the upper right corner of the desktop

o[

2) Then select adapter

 Turn Bluetooth Off
@, Make Discoverable

| & Setup New Device...
— Send Files to Device...
[ﬁ Browse Files on Device...
Q Recent Connections...
) Devices...

* Adapters...

Local Services...

- Y Plugins

5.7 Help

Exit

3) Set the _ to _ in the Bluetooth adapter setting interface,

and then click close to close

Visibility Setting
() Hidden

(@) Always visible

() Temporarily visible

Always
Friendly Name

orangepizero2
)

Close &
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4) Then open the configuration interface of the Bluetooth device

£} Turn Bluetooth Off

L@ Setup New Device...

~ Send Files to Device...
ﬁ Browse Files on Device...
‘;J Recent Connections..

% Devices...

B Adapters...

B Local services...

# Plugins

¢ Help

Exit

5) Click Search to start scanning for surrounding Bluetooth devices

Bluetooth Devices

Adapter Device View Help

f Redmi K20 Pro Premium Edition
Smart phone
=l 20/F4:78:00:63:4C

1 orangepi
J  Smart phone

DC. 4CIF4:CF
#5.30 KB 0.00 B/5% 12.61 KB 0.00 8/5 kd LI

6) Then select the Bluetooth device you want to connect, and then click the right mouse
button to pop up the operation interface of the Bluetooth device. Select Pair to start

pairing. The demonstration here is pairing with an Android phone.
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Bluetooth Devices

Adapter Device View Help

%‘h \J; e Setup... el

Connect To:
P Audio Source
F Network Access Point

| send a File...

Brow: SViceE..

Rename device...
® Remove...

Disconnect

#45.30 KB_0.00 B/s% 12.61 KB_0.00 8/s & L)

7) When pairing, a pairing confirmation box will pop up in the upper right corner of the
desktop. Select Confirm to confirm. At this time, the mobile phone also needs to be

confirmed.

Bluetooth
Pairing request for:
orangepi (DC:72:98:4C:F4.:CF)

Confirm value for authentication: 79303

Confirm &

Deny Default Action

8) After pairing with the mobile phone, you can select the paired Bluetooth device, then
right-click and select Send a File to start sending a picture to the mobile phone

Bluetooth Devices

Adapter Device View Help

%

Connect To:
P Audio Source
F Network Access Point

Rename device...
® Remove...

onnect

#4738 KB 0.00 B/s% 15.50 KB 0.00 B/s & &
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9) The interface for sending pictures is as follows

orangepi
Smart phone
DC:72:9B:4C:F4:CF

¥ Bluetooth File Transfer

9 Sending files via Bluetooth

To: orangepi

File: fhomeforangepi/l.png

3.11.2. How to use the server version image
1) First install bluez, the command is as follows

root@orangepi4-lts:~# apt-get update

root@orangepi4-lts:~# apt-get install -y bluez

2) Then you can use the hciconfig command to check whether there is a Bluetooth

device node. If there is, it means that the Bluetooth initialization is normal.

root@orangepi4-lts:~# hciconfig -a

hci0:  Type: BR/EDR Bus: UART

BD Address: 43:45:C5:00:1F:AC  ACL MTU: 1021:8 SCO MTU: 64:1
UP RUNNING PSCAN ISCAN

RX bytes:897 acl:0 sco:0 events:65 errors:0

TX bytes:4355 acl:0 sco:0 commands:65 errors:0

Features: 0xbf Oxfe Oxcf Oxfe 0xdb 0xff 0x7b 0x87

Packet type: DM1 DM3 DMS5 DH1 DH3 DHS HV1 HV2 HV3
Link policy: RSWITCH SNIFF

Link mode: SLAVE ACCEPT

Name: 'orangepi4-lts'

Class: 0x1c0000

Service Classes: Rendering, Capturing, Object Transfer
Device Class: Miscellaneous,

HCI Version: (0x9) Revision: 0x26
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LMP Version: (0x9) Subversion: 0x6606

Manufacturer: Broadcom Corporation (15)

3) Scan for bluetooth devices using bluetoothctl

root(@orangepi4-lts:~# bluetoothctl

[NEW] Controller 10:11:12:13:14:15 orangepi3 [default]

Agent registered

[bluetooth]# power on #enable controller

Changing power on succeeded

[bluetooth]# discoverable on #Make the controller discoverable

Changing discoverable on succeeded

[CHG] Controller 10:11:12:13:14:15 Discoverable: yes

[bluetooth]# pairable on  #Set the controller to be pairable

Changing pairable on succeeded

[bluetooth]# scan on #Start scanning for nearby bluetooth devices

Discovery started

[CHG] Controller 10:11:12:13:14:15 Discovering: yes

[NEW] Device 76:60:79:29:B9:31 76-60-79-29-B9-31

[NEW] Device 9C:2E:A1:42:71:11 Xiaomi phone

[NEW] Device DC:72:9B:4C:F4:CF orangepi

[bluetooth]# scan off # After scanning the Bluetooth device you want to
connect, you can close the scan, and then write down the MAC address of the
Bluetooth device. The Bluetooth device tested here is an Android phone, the
Bluetooth name 1is orangepi, and the corresponding MAC address Iis
DC:72:9B:4C :F4:CF

Discovery stopped

[CHG] Controller 10:11:12:13:14:15 Discovering: no

[CHG] Device DC:72:9B:4C:F4:CF RSSI is nil

4) After scanning the device you want to pair, you can pair it. The pairing needs to use
the MAC address of the device
[bluetooth]# pair DC:72:9B:4C:F4:CF #Use the scanned MAC address of the

Bluetooth device for pairing

Attempting to pair with DC:72:9B:4C:F4:CF
[CHG] Device DC:72:9B:4C:F4:CF Connected: yes
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Request confirmation

[leebIm[agent] Confirm passkey 764475 (yes/no): yes #Enter yes here, you also need
to confirm on the phone

[CHG] Device DC:72:9B:4C:F4:CF Modalias: bluetooth:vO010Fp107Ed1436

[CHG] Device DC:72:9B:4C:F4:CF UUIDs: 0000046a-0000-1000-8000-00805f9b34fb

[CHG] Device DC:72:9B:4C:F4:CF ServicesResolved: yes

[CHG] Device DC:72:9B:4C:F4:CF Paired: yes

Pairing successful  #Prompt for successful pairing

[CHG] Device DC:72:9B:4C:F4:CF ServicesResolved: no

[CHG] Device DC:72:9B:4C:F4:CF Connected: no

5) After the pairing is successful, the display of the Bluetooth interface of the mobile

phone is as follows

& BF

%?J SR EF R E L «©
BEEIR orangepi
B S

BRNNEE

() orangepi )

3. 12. USB interface test

3.12.1. USB2.0 and USB3.0 interface description
1) Orange Pi 4 LTS has a total of 3 USB ports, including one USB3.0 and two USB2.0

ports, the corresponding positions are as follows:
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-

L2
USB3.0 HOST -—K{/
b R
USB2.0 HOST A

USB2.0 HOST

Although the USB interface in the lower left corner is blue, it only has the
function of USB2.0, please pay special attention to this.

3.12.2. Connect the mouse or keyboard to test
1) Insert the mouse or keyboard of the USB interface into the USB interface of the

Orange Pi development board
2) Connect the Orange Pi development board to the HDMI display

3) If the mouse or keyboard can operate normally, the USB interface is in normal use
(the mouse can only be used in the desktop version of the system)

3.12.3. Connect USB storage device test

1) First, insert the U disk or USB mobile hard disk into the USB interface of the Orange

Pi development board

2) Execute the following command, if you can see the output of sdX, it means that the U

disk is successfully recognized

orangepi@orangepi:~$ cat /proc/partitions | grep "sd*"
major minor #blocks name

8 0 30044160 sda

8 1 30043119 sdal

3) Use the mount command to mount the U disk to /mnt, and then you can view the files
in the U disk

orangepi@orangepi:~$ sudo mount /dev/sdal /mnt/

orangepi@orangepi:~$ Is /mnt/
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test.txt

To mount a U disk in exfat format in Linux system, you can use the following

command

orangepi@orangepi:~$ sudo apt-get install exfat-utils exfat-fuse

orangepi@orangepi:~$ sudo mount -t exfat /dev/sdal /mnt/

4) After mounting, you can view the capacity usage and mount point of the U disk

through the df -h command

orangepi@orangepi:~$ df -h | grep "sd"
/dev/sdal 29G 208K 29G 1% /mnt

3.12.4. USB camera test
1) First insert the USB camera into the USB port of the Orange Pi development board

2) Through the v412-ctl command, you can see that the device node information of the
USB camera is /dev/video10
root(@orangepi:~# apt-get update

root@orangepi:~# apt-get install v4l-utils
root@orangepi:~# v412-ctl --list-devices
IUSB2.0 Camera RGB (usb-xhci-hcd.11.auto-1):
/dev/video10

Note that the 1in v412 is a lowercase 1, not the number 1.

In addition, the serial numbers of videos are not necessarily all video10, please

refer to what you actually see.

3) Use fswebcam to test the USB camera

a. Install fswebcam

root(@orangepi:~# apt-get update

root(@orangepi:~# apt-get -y install fswebcam

b. After installing fswebcam, you can use the following command to take pictures
a) -d Option to specify the device node for the USB camera
b) --no-banner watermark removal from photos

c) -r Option to specify the resolution of the photo
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d) -S option is set to skip previous frames

e) ./image.jpg Used to set the name and path of the generated photo

Note that the serial numbers of videos are not necessarily all videol10, please

refer to what you actually see.

root@orangepi:~# fswebcam -d /dev/video10 --no-banner -r 1280x720 -S \

S ./image.jpg

c. If there is no HDMI display or LCD screen connected, after taking the picture,
you can use the scp command to transfer the taken picture to the Ubuntu PC for
mirror viewing

root@orangepi:~# scp image.jpg test@192.168.1.55:/home/test ( Modify the IP

address and path according to the actual situation)

d. If an HDMI display or LCD screen is connected, you can view the captured
pictures directly through the HDMI display or LCD screen

4) Use motion to test the USB camera

a. Install the camera test software motion

root(@orangepi:~# apt-get update

root(@orangepi:~# apt-get -y install motion

b. Modify the configuration of /etc/default/motion and change

start motion daemon=no to start motion daemon=yes

Note that Ubuntu22.04 does not need to set this step.

root@orangepi:~# sed -i "'s/start_motion_daemon=no/start_motion_daemon=yes/" \

etc/default/motion

c. Modify the configuration of /etc/motion/motion.conf

root@orangepi:~# sed -i "'s/stream_localhost on/stream_localhost off/" \

etc/motion/motion.conf

d. In addition, make sure that the videodevice of /ete/motion/motion.conf is set to

the device node corresponding to the USB camera

Note that the serial numbers of videos are not necessarily all videol0, please

refer to what you actually see.

orangepi@orangepi:~$ sudo vim /etc/motion/motion.conf
# Video device (e.g. /dev/video0) to be used for capturing.

videodevice /dev/videol10

e. Then restart the motion service
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root(@orangepi4-lts:~# motion -b

f. Before using motion, please make sure that the Orange Pi development board
can connect to the network normally, and then obtain the IP address of the
development board through the ifconfig command

g. Then enter [development board IP address: 8081] in the Ubuntu PC or
Windows PC or Firefox browser on the same local area network as the

development board to see the video output by the camera

5) Use mjpg-streamer to test the USB camera

a. Download mjpg-streamer
a) Github download address:

orangepi@orangepi:~$ git clone https://github.com/jacksonliam/mjpg-streamer

b) The image download address of Gitee is:

orangepi@orangepi:~$ git clone https://gitee.com/leeboby/mjpg-streamer

b. Install dependent packages
a) Ubuntu system

orangepi@orangepi:~$ sudo apt-get install -y cmake libjpeg8-dev

b) Debian system

orangepi@orangepi:~$ sudo apt-get install -y cmake libjpeg62-turbo-dev

c. Compile and install mjpg-streamer

orangepi@orangepi:~$ c¢d mjpg-streamer/mjpg-streamer-experimental

orangepi(@orangepi:~/mjpg-streamer/mjpg-streamer-experimental$ make -j6

orangepi@orangepi:~/mjpg-streamer/mjpg-streamer-experimental$ sudo make install

d. Then enter the following command to start mjpg_streamer
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Note that the serial numbers of videos are not necessarily all videol0, please

refer to what you actually see.

orangepi(@orangepi:~/mjpg-streamer/mjpg-streamer-experimental$ export \
LD LIBRARY PATH=.
orangepi(@orangepi:~/mjpg-streamer/mjpg-streamer-experimental$ sudo \
./mjpg_streamer -i "./input_uve.so -d /dev/video10 -u -f 30" \
-0 ""./output_http.so -w ./ www"
e. Then enter [IP address of the development board: 8080] in the browser of the
Ubuntu PC or Windows PC or mobile phone on the same LAN as the

development board to see the video output by the camera.

B MUPG-streamer

x
&« (<R3 Enter the IP address of the development board + Port Number 8030

MJPG-Streamer Demo

Javascript
VideolAN

Control

f. It is recommended to use mjpg-streamer to test the USB camera, which is much

smoother than motion, and does not feel any lag when using mjpg-streamer

3. 13. Audio Test

3.13.1. Audio test method of headphone jack

1) First insert headphones into the audio interface

2) Through the aplay -1 command, you can view the sound card devices supported by
the linux system, among which rockchipes8316c¢ is the sound card device required

for headphone playback
’root@orangepi:~# aplay -1

**%% [ ist of PLAYBACK Hardware Devices ****
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xcb_connection_has_error() returned true

card 0: rockchipes8316c [rockchip-es8316c], device 0: ff890000.i2s-ES8316 HiFi
ES8316 HiFi-0 []

Subdevices: 1/1

Subdevice #0: subdevice #0

card 1: rkhdmidpsound [rk-hdmi-dp-sound], device 0: HDMI-DP multicodec-0 []
Subdevices: 1/1

Subdevice #0: subdevice #0

3) Then use the aplay command to play the audio file that comes with the Linux system,

and the headset can hear the sound

root@orangepi:~# aplay -D hw:0,0 /usr/share/sounds/alsa/audio.wav

Playing WAVE '/ust/share/sounds/alsa/audio.wav' : Signed 16 bit Little Endian, Rate
44100 Hz, Stereo

3.13.2. HDMI audio playback test method

1) First connect the Orange Pi development board to the TV with an HDMI cable (other
HDMI monitors need to ensure that they can play audio)

2) HDMI audio playback does not require other settings, just use the aplay command to
play

root@orangepi4-lts:~# aplay -D hw:1,0 /usr/share/sounds/alsa/audio.wav

Playing WAVE '/ust/share/sounds/alsa/audio.wav' : Signed 16 bit Little Endian, Rate
44100 Hz, Stereo

3.13.3. Test the audio method in the desktop system
1) First open the file manager

,\'j Applications - [ alsa

Q Run Program...

Terminal Emulator

(] File Manager X
b

Mail Reader
¢ web Browser

2) Then find the following file (if the audio file does not exist in the system, you can
upload an audio file to the system yourself)
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File Edit View Go Help

( } ~ d [ jusrisharefsounds/alsa/

/ then find this directory
c

Places
B8 computer
il orangepi

B- Desktop

dd Jd

Front_Centerwav  Front_Left.wav

Jd

audio.wav

3 Trash
o) Documents
fi." Music
[ pictures
E Videos
E Downloads
Devices

__ File System

‘ Browse Network'

Front_Right.wav

Rear_Left.wav

Jdd Jd

Noise.wav Rear_Center.wav

Jd Jd

Rear_Right.wav Side_Left.wav

'L,
Jd
T,

Side_Right.wav

Go to the root directory fromsAenes mis (1.982.048 bytes) WAV audio

3) Then select the audio.wav file, right-click and choose to open with mpv or celluloid to

start playing. If there is no pre-installed player in the image, you can use the apt-get

install command to install one, and you can install whichever you want.

-] alsa 4 - O x
File Edit View Go Help

< > A Q [ jusrishare/sounds/alsas c
Places

= B 4 5

iy orangepi

[ pesktop Player |

Trash Open With Other Application...

Documents & send To » ;

@ Kisic Front_Rigl * S ter.wav

Pictures Copy

@ Videos [ Paste

Downloads & & Move to Trash
Devices Rear_Lef 2 Properties... twav

L__J File System
Network n

B8 Browse Network

- Side_Right.wav
Use "mpv Media Player" to open the selected file

4) How to switch between HDMI playback and headphone playback

a. First open the volume control interface

{& pefault Server

B Default Sink

& Default Source

I~ Playback Streams
@ Recording Streams
+ Modules

Volume Meter (Playback)...

Volume Meter (Recording)...

b. Select Output Devices, then you can select the output audio device
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L] Volume Control 4+ - 0O X

4 Playback Recording Dutput Devices Input Devices  p

B Audio Codec = & ©
100% (0.gffd8)

S " Click here to select headphone output

B HDMI Audio w5 ©

lou-.v%

Click here to select HOMI output

Show: All Output Devices -

c. In addition, when playing audio, the audio setting options of the playback
software will be displayed in Playback, as shown in the figure below, you can

also set which audio device to play to here.

[} Volume Control 4 - O x
ﬂack Recording Output Devices Input Devices Configuration
T Sydem Sounds q
100% (0.00 dB)
Silence 100% (0 dB)
HDMI Audio
& io.github.celluloid_player.Celluloid: 1 on (U et 3 ] =
Hﬂ% (0.00 dB)
!%“l‘ e 100% (0 dB)
—_—
Show: Applications -

3.13.4. Onboard MIC recording test method

1) First make sure the system has opened the recording channel below, and adjust the

recording volume to the maximum

root@orangepi:~# amixer cset name='Differential Mux' lin2-rin2

root@orangepi:~# amixer cset name=""ADC Capture Volume' 192

2) The recording command is as follows

root@orangepi:~# arecord -D hw:0,0 -d 5 -f c¢d -t wav test.wav
Recording WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

3) After the recording is completed, a recording file named test.wav will be generated in
the current path. Use the aplay command to play test.wav to check whether there is sound

output. If there is sound output, the recording is normal.
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root@orangepi:~# Is -lh

total 862K

-rw-r--1-- 1 root root 862K Feb 5 04:24 test.wav
root(@orangepi4-lts:~# aplay -D hw:0,0 test.wav

3.13.5. Headphone recording test method
1) First plug in the headphones with the recording function

2) Then use amixer to open the recording channel below, and adjust the recording

volume to the maximum

root(@orangepi:~# amixer cset name='Differential Mux' lin1-rin1

root@orangepi:~# amixer cset name="ADC Capture Volume" 192

3) The recording command is as follows

root@orangepi4-lts:~# arecord -D hw:0,0 -d 5 -f cd -t wav test.wav
Recording WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

4) After the recording is completed, a recording file named test.wav will be generated in
the current path. Use the aplay command to play test.wav to check whether there is sound

output. If there is sound output, the recording is normal.

root@orangepi4-lts:~# Is -lh

total 862K

-rw-1--1-- | root root 862K Feb 5 04:24 test.wav
root@orangepi4-lts:~# aplay -D hw:0,0 test.wav

3. 14. Temperature sensor

The displayed temperature value needs to be divided by 1000, the unit is
Celsius.

1) RK3399/RK3399-T has a total of 2 temperature sensors, the command to check the
temperature is as follows

a. sensor0: CPU
root(@orangepi4-lts:~# cat /sys/class/thermal/thermal_zone0/type

soc-thermal

root@orangepi4-lts:~# cat /sys/class/thermal/thermal_zone0/temp
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48125
b. sensorl: GPU
root@orangepi4-lts:~# cat /sys/class/thermal/thermal_zonel/type

gpu-thermal
root@orangepi4-lts:~# cat /sys/class/thermal/thermal_zonel/temp
49375

3. 15. How to use Mini PCIE

3.15.1. Connect SATA hard disk through mini PCIE interface

1) For the method of hardware wiring, please refer to the instructions for connecting
mini PCIE to SATA hard disk

2) After the wiring is completed, connect the DC power supply to the development board.
After the system starts, execute the Ispci command in the terminal to see the pci devices

recognized by the Linux system.

root(@orangepi:~# Ispci

00:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd RK3399 PCI Express Root
Port

01:00.0 SATA controller: ASMedia Technology Inc. ASM 1062 Serial ATA Controller (rev|
02)

And the information about the hard disk can also be seen in the output information of
the dmesg command
[ 14.535120] scsi 0:0:0:0: Direct-Access ATA WDC WDS5000LPCX-2
1A01 PQ: 0 ANSI: 5

14.536785] sd 0:0:0:0: [sda] 976773168 512-byte logical blocks: (500 GB/466 GiB)
14.536808] sd 0:0:0:0: [sda] 4096-byte physical blocks
14.537238] sd 0:0:0:0: [sda] Write Protect is off
14.537262] sd 0:0:0:0: [sda] Mode Sense: 00 3a 00 00

14.537411] sd 0:0:0:0: [sda] Write cache: enabled, read cache: enabled, doesn't

support DPO or FUA
[ 14.590267] sda:sdal
[ 14.592221] sd 0:0:0:0: [sda] Attached SCSI disk

3) You can also see that the hard disk has been mounted on the desktop of the Linux

—  — —
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system

nApplications B OrangePi - orangepi@or...

500 GB
Volume

3.15.2. Connect the Gigabit Ethernet card through the mini PCIE
interface
1) First prepare the required accessories
a. Realtek 8111E mini PCIE to Gigabit Ethernet module

c. Fast or Gigabit Ethernet cable
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2) Connect the 24pin reverse cable to the mini PCIE adapter board as shown in the figure

below

3) Then connect the mini PCIE to Gigabit LAN module to the mini PCIE adapter board

sy

Put a piece of insulating white paper between the gigabit network card module

and the mini PCIE adapter board to avoid short circuit caused by direct contact
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between the gigabit network card module and the mini PCIE adapter board. After

connection, use a rope to fix it.

4) Then connect the mini PCIE adapter board to the Orange Pi 4 LTS development board
through the 24pin reverse cable

5) Finally, connect the network cable to the network port of the mini PCIE to Gigabit

network card module

Z /

6) Power on the Orange Pi 4 LTS. After the system starts, enter the Ispci command in the

command line terminal. If there is the following output information, it means that the
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mini PCIE to Gigabit network card has been recognized.

root(@orangepi:~# Ispci

00:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd RK3399 PCI Express Root
Port

01:00.0 Ethernet controller: Realtek Semiconductor Co., Ltd. RTL8111/8168/8411 PCI
Express Gigabit Ethernet Controller (rev 06)

Use the ifconfig command to view the network device name and IP address

corresponding to the mini PCIE to Gigabit network card

root(@orangepi:~# ifconfig

enpls0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.63 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::bafe:2ff8:1a59:c3eb prefixlen 64 scopeid 0x20<link>
ether 00:¢0:4¢:68:0c:3¢c  txqueuelen 1000 (Ethernet)
RX packets 98 Dbytes 7680 (7.5 KiB)
RX errors 0 dropped O overruns 0 frame 0
TX packets 31 bytes 3066 (2.9 KiB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

7) The command to test network connectivity is as follows

root(@orangepi:~# ping www.baidu.com -I enp1s0
PING www.a.shifen.com (14.215.177.38) from 192.168.1.63 enpls0: 56(84) bytes of
data.
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=1 ttI=56 time=8.49 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=2 ttlI=56 time=8.81 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=3 ttI=56 time=7.99 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=4 ttI=56 time=8.87 ms
~C
--- www.a.shifen.com ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 8ms
rtt min/avg/max/mdev = 7.988/8.540/8.874/0.362 ms
3.15.3. Connect wireless network card through mini PCIE interface
1) First prepare the required accessories
a. Realtek RTL8822BE wireless network card, the size is 2230, the interface
specification is NGFF M2
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WLAN MAC:
FBDAOCT7047F9
U98H133.00 REV:03
MO:2202027047-02L2
HW:3V0 FW:1.18

F P/N:915622-001
SPS#/SA#:915623-001
Product of China
CT:GGFMQO2LH750YS

b. Supporting antenna, IPX4 interface, there are two kinds of built-in and external,

the picture below shows the external antenna

C.
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d. 24pin reverse cable and mini PCIE adapter board

[

s

AWM 20624 80C
AWM 20624

2) Connect the RTL8822BE wireless network card to the NGFF to mini PCIE adapter

card as shown below

3) Then connect the 24pin reverse row wiring to the mini PCIE adapter board as shown

below
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4) Then connect the NGFF to mini PCIE adapter card to the mini PCIE adapter board

LR Wi il 'I'l ;#‘
’ |

Put a piece of insulating white paper between the wireless network card module
and the mini PCIE adapter board to avoid short circuit caused by direct contact

between the wireless network card module and the mini PCIE adapter board, and
can be fixed with a rope after connection.
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8) Finally, connect the mini PCIE adapter board to the Orange Pi 4 LTS development
board through the 24pin reverse cable

9) Power on the Orange Pi 4 LTS development board. After the system starts, enter the
Ispci command in the command line terminal. If there is the following output information,

it means that the RTL8822BE wireless network card is recognized

root@orangepi4-lts:~# Ispci

00:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd RK3399 PCI Express Root
Port

01:00.0 Unassigned class [ff00]: Realtek Semiconductor Co., Ltd. RTL8822BE
802.11a/b/g/n/ac WiFi adapter

Use the ifconfig command to view the network device name corresponding to the
RTL8822BE wireless network card
root@orangepi4-lts:~# ifconfig wip1s0
wlp1s0: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 5a:00:e3:9:bd:bd txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 18 overruns 0 frame 0
TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0  collisions 0

10) Then you can test the WIFI according to the instructions in the WIFI connection
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test section

3.15.4. Connect SSD through mini PCIE interface

1) First prepare the required accessories
a. Kingston SSD, the size is 2280, the interface specification is NGFF M2, and the
protocol is NvMe

., WARRANTY VOID IF REMOVED

;¢ SKC2500MBI2506 wan  200GB %

9907251-033.A006  DC+3.3V 3A
9352863 - 2150 87780101 0026B7685632519

When purchasing, be sure to choose an M.2 NGFF SSD that supports the NVMe
protocol. The corresponding M.2 interface is of the M key type. SSDs that meet this
requirement should be able to support it. If it is an M.2 NGFF SSD of the SATA
protocol, it is not supported. Yes, you can check this link for information on the M.2

interface:
https://www.delock.de/infothek/M.2/M.2 e.html

b. mini PCIE to NVMe M.2 NGFF riser card

0LL00T-SdvETacos

e. 24pin reverse cable and mini PCIE adapter board
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2) Then connect the SSD to the mini PCIE to NVMe M.2 NGFF riser card as shown in
the figure below, put a piece of insulating white paper in the middle to avoid short circuit
caused by direct contact between the SSD and the riser card, and fix it with a rubber band

AL
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4) Then connect the mini PCIE to NVMe M.2 NGFF adapter card to the mini PCIE
adapter board

;i SKC2500M2500 TAIWAN
907251-033A006  DC+3.3V 34

4 TNVl =
2%

canicessmmsa s ()

5) Then connect the mini PCIE adapter board to the Orange Pi 4 LTS development board

through a 24pin reverse cable

6) Power on the Orange Pi 4 LTS development board. After the system starts, enter the
Ispci command in the command line terminal. If the following output information is

displayed, it means that the Kingston SSD has been recognized

|root@orangepi4-lts:~# Ispci
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00:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd RK3399 PCI Express Root
Port

01:00.0 Non-Volatile memory controller: Kingston Technology Company, Inc. Device
2262 (rev 03)

7) And the nvme device can also be seen in the output information of the dmesg

command

root@orangepi4-lts:~# dmesg | grep nvme

[ 2.922491] nvme nvmeO0: pci function 0000:01:00.0

[ 2.922563] nvme 0000:01:00.0: enabling device (0000 -> 0002)
[ 2.937629] nvme nvme0: missing or invalid SUBNQN field.

[ 2.944972] nvme nvme0: 6/0/0 default/read/poll queues

8) In addition, the device node of Kingston SSD will be generated under /dev/

root@orangepi4-lts:~# Is /dev/nvme0*
/dev/nvme0 /dev/nvmeOnl

9) Enter the following command to view the capacity of the SSD

root@orangepi4-Its:~# fdisk -1 /dev/nvmeOn1

Disk /dev/nvmeOnl: 232.89 GiB, 250059350016 bytes, 488397168 sectors
Disk model: KINGSTON SKC2500M8250G

Units: sectors of 1 * 512 =512 bytes

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

/O size (minimum/optimal): 512 bytes / 512 bytes

10) The method of testing SSD read and write rate is as follows:
a. First format the SSD as ext4 format

root@orangepi4-lts:~# mkfs.ext4 /dev/nvmeOn1
mke2fs 1.46.2 (28-Feb-2021)
dev/nvmeOn1 contains a ext4 file system
created on Mon Mar 21 07:34:41 2022
Proceed anyway? (y,N) y
Discarding device blocks: done
Creating filesystem with 61049646 4k blocks and 15269888 inodes
Filesystem UUID: ef089041-afa0-4ec6-acba-d32282952f80
Superblock backups stored on blocks:
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32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632, 2654208,
4096000, 7962624, 11239424, 20480000, 23887872

Allocating group tables: done

Writing inode tables: done

Creating journal (262144 blocks): done

Writing superblocks and filesystem accounting information: done
b. Then mount the SSD to the /mnt directory

root@orangepi4-lts:~# mount /dev/nvmeOn1 /mnt

c. Test the write rate of 4k data blocks

root@orangepi4-lts:~# dd if=/dev/zero of=/mnt/test bs=4k count=1024k

1048576+0 records in

1048576+0 records out

4294967296 bytes (4.3 GB, 4.0 GiB) copied, 19.9681 s, 215 MB/s
d. Test the read rate of 4k data blocks

root@orangepi4-lts:~# dd if=/mnt/test of=/dev/null bs=4k

1048576+0 records in

1048576+0 records out

4294967296 bytes (4.3 GB, 4.0 GiB) copied, 20.4867 s, 210 MB/s

3. 16. GPU test description

3.16.1. Linux4.4 and Linux5.10 Debian system GPU test instructions

Note that the Linux4.4 Debian10 and Linux5.10 Debianll systems use the
kernel driver and closed-source user space Mali library provided by RK. Currently,
only Debianl0 and Debianll desktop systems support this function, and
Ubuntu20.04 does not support it temporarily.

1) First open the command line terminal on the desktop of the Debian system, then run

glmark2-es2, and choose one of the following commands:

Note that the command below is to be run on the desktop.

orangepi@orangepi:~$ glmark2-es2

orangepi@orangepi:~$ glmark2-es2 --off-screen
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2) glmark2-es2 is a benchmark tool for OpenGL (ES) 2.0. Using glmark?2 can test the
performance of GPU OpenGL ES 2.0

Note that the following results are tested in Debianll, please test Debian10

yourself, no screenshots are given here.

a. The test scores for the a.glmark2-es2 command are as follows

a) Test results with fan cooling

oran:
orangepi@orangepid-its: ~ 104x55

b) Test results without heat dissipation
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=

b. The test scores for the glmark2-es2 --off-screen command are as follows

a) Test results with fan cooling
ons - [l orangspi@arangspid-lts... B Sc

orangepi@orangepid-its: — 104x55

b) Test results without heat dissipation
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3) You can also open the Chromium browser and enter chrome://gpu in the address bar
to view the GPU support in the Chromium browser
a. The way to open the browser is as follows

J Applications -

& Aun Program...
B Terminal Emulator

B ril= Manager

Mail Reader
@ web Browser
[ Settings b
B€ Accessories »
# Graphics 3

Help
® Intermnet ¥ Chromium Browser
BB Multimedia
¥ office

¥ System

® Log Out

b. The GPU support in the Chromium browser is as follows
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0 Applications = W— m

I @ chrome:/fgpu o ] +

& - C @ chomiumy| chrome://gpu

You are using an unsupported command- flag: ~no-sandbox. Stability and security will suffer.

Copy Report to Eliphnarcl_|

Graphics Feature Status

-
-
-
L]
-
-
-
-
-
]

Canvas: Hardware accelerated
Compositing: Hardware accelerated
Multiple Raster Threads: Enabled
Out-of-process Rasterization: Disabled
OpenGL: Enabled

Rasterization: Software only, Hardware acceleration disabled
Skia Renderer: Enabled

Video Decode: Hardware accelerated
Vulkan: Disabled

WebGL: Hardware accelerated
WebGL2: Hardware accelerated

4) It should be noted that after Linux5.10 Debian11 turns on GPU hardware acceleration,

as shown in the figure below, when dragging with the mouse in the application list in the

upper left corner, the speed will be slower than when GPU hardware acceleration is not

turned on. This is already know the problem

Tue & war, 0628 [£) () ) orangepi

B software & Updates

3 window Manager

) window Manager Tweaks
5 workspaces

B xfce Terminal settings

5) If you do not need GPU hardware acceleration, you can modify the following

configuration file to turn off GPU hardware acceleration (after turning off GPU and
VPU, both GPU and VPU cannot be used, including MPV hardware decoding and

Chromium hardware acceleration), and then restart the system, it will not work I have
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the above carton problem.

root@orangepi4-lts:~# cat /etc/X11/xorg.conf.d/02-modesetting.conf
Section "Device"
Identifier "Rockchip Graphics"

Driver "modesetting"

##t Use Rockchip RGA 2D HW accel

# Option "AccelMethod" "exa"
##t Use GPU HW accel
Option "AccelMethod" "none"  #Set to none to turn off GPU

acceleration

3.16.2. Ubuntu 22.04 Linux5.18 system GPU test instructions

Note that Linux 5.18 uses the open source Panfrost kernel GPU driver and the
open source Mesa library, and does not use RK's set of closed source things. First of

all, thanks to these excellent developers.

1) First, please connect the HDMI display. All the following commands are operated in
the desktop displayed by HDMI, so please do not use ssh remote login or use serial port
to log in to the Linux system. If you don't have an HDMI display, you can use

NoMachine to remotely log into the desktop of your Linux system.

2) After entering the desktop, first open a terminal, and then use the glxinfo -B command
to see that the GPU driver used is Mali-T860 (Panfrost) instead of llvmpipe.

orangepi@orangepi:~$ glxinfo -B
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") pplications = [@ orangepi@orangepi4-lts...

orangepi@orangepid-lts: ~
orangepi@orangepi4-lts: ~ 104x55

3) Using the screenfetch command, you can also see that the GPU driver is using
Mali-T860 (Panfrost).

orangepi@orangepi:~$ sudo apt-get install -y screenfetch

orangepi@orangepi:~$ screenfetch

Applications - [@ orangepi@orangepid-lts... [ orangepi@orangepid-lts...

orangepi@orangepid-lts: ~/Desktop
orangepi@orangepi4-lts: ~/Desktop 104x55

YYYYY-
VLT P
R e
FE s s T TR
e T a=fo0rrrer/
‘+55500+/
/4140040 /555000,

[+++//+: oo+0 fii--1.
\+/+0+++ 0++0
« 4. 0+++00+:
.+.0+00: .

\+.++0+0"

: O+++

«0: « 00++0

+00+++0

" oo++,

4) The GlIx-Gears test looks like this:

orangepi@orangepi:~$ glxgears
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.. @ screenshot

orangepi@orangepid4-lts: ~ 104x55

qglxgears

5) glmark2-es2 is a benchmark tool for OpenGL (ES) 2.0, you can use glmark2 to test
the performance of GPU OpenGL ES 2.0,
orangepi@orangepi:~$ sudo apt install -y glmark2-es2

orangepi@orangepi:~$ glmark2-es2

orangepi@orangepi:~$ glmark2-es2 --off-screen

a. The test scores for the glmark2-es2 command are as follows

a) Test results with fan cooling

orangepi@orangepid-its: ~/Desktop

rangepid-Its: ~/Desktop 104x53

b) Test results without heat dissipation
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Apphications : [l arangepi@orangapid-Its. ulH
angepi@orangepid-lts: ~/Desktop

b. The test scores for the glmark2-es2 --off-screen command are as follows

a) Test results with fan cooling

Applications : [ orangepi@arangepid-Its

orangepi@orangepid-ts: ~/Deskiop

orangepi@oran: s: ~/Desktop 104x53

b) Test results without heat dissipation
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-

orangepi@orangepid-its: ~/Dasktop 104x53

6) Then open the Chromium browser and enter chrome://gpu in the address bar to view

the GPU support in the Chromium browser

Applications - @ chrome:jjgpu - Chromium

chrome://gpu - Chromium

& chrome:ffgpu

<« C & Chre e://gpu = w 0O &

Copy Report to Clipboard

Graphics Feature Status

Canvas: Hardware accelerated

Canvas out-of-process rasterization: Disabled
Direct Rendering Display Compositor: Disabled
Compositing: Hardware accelerated

Multiple Raster Threads: Enabled

OpenGL: Enabled
Rasterization: Hard
Raw Draw: Disab
Skia Renderer: Enabled
Video Decode: Software only. | vare aleratior 1ble ‘/
Video Encode: Software lardware accelerat sablel

Vulkan: Disabled

WebGL: Hardwar:
WebGL2: Hardware a

ccelerated

3. 17. MPYV hardware decoding playback video test

Note that only Linux4.4 Debian10 and LinuxS5.10 Debianll desktop version
systems support this function, and Linux5.10 Ubuntu20.04 and Linux5.18
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|| Ubuntu22.04 do not.

1) The Linux4.4 Debian10 and Linux5.10 Debianl1 desktop systems have integrated the
MPV player provided by RK, which can call the rkmpp decoding plug-in. The currently
tested and supported decoding formats are H264, H265, VP9

2) The video file for testing can be downloaded by opening the link below

a. The video download link in H264 format is
https://test-videos.co.uk/vids/jellyfish/mp4/h264/1080/Jellyfish 1080 10s 30MB.mp4
http://bbb3d.renderfarming.net/download.html

b. The video download link in H265 format is
https://test-videos.co.uk/vids/jellyfish/mp4/h265/1080/Jellyfish_ 1080 10s_30MB.mp4

c. The video download link in VP9 format is
https://test-videos.co.uk/vids/jellyfish/webm/vp9/1080/Jellyfish 1080 10s 30MB.webm

3) Then copy the video file for testing to the desktop, then select the video file to be
played, then right-click, and then choose to open with MPV player
nAppIications @ orangepi@orangepid-lts...

bbb_sun-

fps_i © Open With "mpv Media Player"
mal. Open With Other Application...
W cut

5 copy

= Move to Trash
® Delete

Rename...

i Properties...
& Applications

4) Then the video will start to play. At this time, you can open the terminal and enter the
top command to check the CPU usage. If the CPU usage is relatively low, it means that
the video is being hard-decoded by using the VPU.
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ations < @ Big fuck unny. Sunfio... [ orangepi@arangepd-Its.. !

5) At this time, enter the following command in the terminal to turn on the debugging

switch of the VPU driver. If you can see the following printing information, it means that
the VPU is being used for video decoding

a. The command for Linux4.4 is as follows
root@orangepi4-lts:~# echo 0x100 > \

/sys/module/rk_vcodec/parameters/debug

b. The command for Linux5.10 is as follows
root@orangepi4-lts:~# echo 0x100 > \

/sys/module/rk_vcodec/parameters/mpp_dev_debug

:~# dmesg -c
:~# dmesg

ndec: TT660000.rkvdec: . session: Q00O0ORABcYclefde,
Tf660000. rkvdec: . session: 000OOEOOcYclefie,
ff660000. rkvdec: . ) session: QO0OOEAOcYclefie,
ff660000. rkvdec: . 456 session: DOROEEOOcY9clefie,

ff660000. rkvdec: s 4 session: 0OOOEOMAOcYclefde,
ff660000. rkvdec: 24 session: POROEEOOcYclefie,
ff660000. rkvdec: s 4 session: QOREEEOOcYclefie,
ff660000. rkvdec: y 4 session: 0OOOEOMAOcYclefde,
ff660000. rkvdec: : session: QOROEEOOcY9clefie,

6) Use the left and right arrow keys to control the video playback progress
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3. 18. Chromium browser hardware decoding video playback test

Note that only Linux4.4 Debian10 and Linux5.10 Debian11 desktop systems
support hardware acceleration for video decoding in Chromium browsers, other
systems do not. In addition, the installation package of the Chromium browser is
provided by RK. Since the code of RK's adaptation to the Chromium browser is not
open, we cannot update it. If you use other methods (such as apt-get install) to
update the Chromium browser, this function will not work.

1) First open the chromium browser

() Applications -

w Run Program...

B terminal Emulator
B File manager

! Mail Reader

B web Browser

(M9 Settings

ﬁ Accessaries

# Graphics

“* Help

@ intermet ¥ Chromium Browser
i multimedia
i offica

40 System

@ Log Out

2) Then enter _ in the address bar of the browser to view the support of
hardware acceleration. You can see from the figure below that the _ feature
has been Enabled
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{ Apphcations -  chrome:fgpu - Chromium
& chrome!jfgpu W | 4

e- c ® Chromiun

You are using an unsupported command flag: —-no-sandbaox. Stability and security will suffer.

Copy Report to Clipboard

Graphics Feature Status

« Canvas:; Hardware accelerated
Compositing: Hardware accelerated
Multiple Raster Threads: Enabled
Qut-of-process Rasterization: Disabled
OpenGL: Enabled
Rasterization: Software only, Hardware acceleration disabled
Skia Renderer: Enabled
Video Decode: Hardware accelerated
Vulkan: Disabled
WebGL: Hardware accelerated
WebGL2: Hardware accelerated

3) Enter the path of the local video file in the address bar of the chromium browser. After
pressing Enter, the video will start to play. If there is no test video locally, you can also

choose to access the online video.

T Applications @ bbb_vunflower_1060p_6. T wed 2Mar. 09:33 [2] ) 4 jorangep

|| @ bbb sunflower 10805 % x | + -

€ © rie [PamerorangepDesop o sunower_1080p_ ot rormatmps_| TN

You are using an unsupported command-ine flag: --no-sandbox. Stability and security will suffer

4) At this time, enter the following command in the terminal to turn on the debugging
switch of the VPU driver. If you can see the following print information, it means that the

VPU is being used for video decoding
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a. The command for Linux4.4 is as follows
root@orangepi4-lts:~# echo 0x100 > \

/sys/module/rk_vcodec/parameters/debug

b. The command for Linux5.10 is as follows
root@orangepi4-lts:~# echo 0x100 > \

/sys/module/rk_vcodec/parameters/mpp_dev_debug

:~# dmesg -c
esg
: ffe60000. rkvdec: : 4561, session: DPDEEOEOOcYclefde, time:
D . rkvdec: : 4561, session: DOOEOEEOcY9clefde, time:
DO . rkvdec: : 4561, session: OOEEEEEOcYclefde, time:
.rkvdec: : 4561, session: 0000OOO0cYclefde, time:

D.rkvdec: : 4561, session: 0000OEO0cY9clefde, time:

.rkvdec: : 4561, session: O00OEOEOOcYclefde, time:

PO . rkvdec: 4561, session: 00OEOEOOcIYclefde, time:

DOO . rkvdec: 4561, session: 00OEOEOOcY9clefde, time:

: 660000, rkvdec: : 4561, session: 000000O0cYclefde, time:

3.19. Ubuntu22.04 Linux5.18 Kodi hard solution play video

instructions

Note that only the image of the Ubuntu22.04 Linux5.18 kernel supports hard
decoding and playback of video through Koid, so please make sure that the image
used is the following two versions of the image:

Orangepi4-lts_3.0.x_ubuntu_jammy_server_linux5.18.5.7z

Orangepi4-Its_3.0.x_ubuntu_jammy_desktop_xfce linux5.18.5.7z

First, connect the development board to the HDMI monitor, keyboard and

mouse, and then perform the following operations on the HDMI monitor.

1) If you are using an image of the desktop version (with desktop in the image name),
first switch the HDMI display interface from the desktop to the command line terminal
by pressing Ctrl+Alt+F2 on the keyboard, or follow the Linux desktop version system.
The instructions in the Methods for Disabling the Desktop section close the desktop.
The currently adapted Kodi cannot hard-decode and play videos on X11. If you are using

an image of the server version (with server in the image name), you can log in directly.

2) After logging in to the system, run the following command to open kodi:

orangepi@orangepi:~$ kodi
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4+ KODI

from (lebian

U o Q

Music
Music videos
TV

Play your personal games or download one of the many game add-ons from the official
Radio repository.

Enter add-on browser Remove this main menu item
Games
Add-ons

Pictures

Videos

3) In the settings, you can see the basic information of the system as shown below
System info

summary Free memory: 3401MB

IP address: 192.168.1.75

Screen resolution: 1920x1080@60.00Hz - Full screen

Operating system: Orange Pi 3.0.6 Jammy 22.04 (kernel: Linux 5.18.5-rk3399)
System uptime: 0 Minutes

Storage
Network

Video Total uptime: 0 Minutes

Hardware

Privacy policy

5‘\," em memaory usa

System CPU usage: 1 0. : o

e @§RbRbhEhhYh)))T]

Vers!

Build
r

Compiled:

ion info:
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System info

summary GPU: Mali-T860 (Panfrost)

Screen resolution: 1920x1080@60.00Hz - Full screen
OpenGL vendor: Panfrost

OpenGL version: OpenGL ES 3.1 Mesa 22.0.1
Windowing system: Gbm

Storage

Network

Video

Hardware

4) Here's how to switch audio output devices in Kodi:
a. Click the Settings button

KODI

frovm J'h"hiﬂ n

o

b. Then select System

c. Then select Audio, and then click the Audio output device column

Settings / System

Display
Audio output device Default, Default Output Device (PULSEAUDIO)

Audio g
Number of channels 2.0

Input Volume control steps

Audio output device

Cancel

HDMI Audio, HDMI Audio (PULSEAUDIO)
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5) The method to set HDMI resolution is as follows:
a. Click the Settings button

» KODI

frem J'IFF_'H[H'I

b. Then select System

c. Then select Display, then click Resolution

Settings / System 953 AM

Display

Audio : :
- Resolution R 1920x1080p

Input - Blank other displays O

Internet access Reset above settings to default

d. Then you can choose the resolution you want to set

Resolution

1280x960p

e. Then click Yes to save the settings
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Save this resolution?

Would you like to keep this change?

Yes L\\S

6) The method to play the video is as follows:
a. Currently tested supported video formats are H264, H265, VP8, VP9 and
MPEG2
b. The tested video can be downloaded in Google cloud disk, from which you can

see more detailed information of the test video. The Google cloud disk link is as
follows:

Link:https://drive.google.com/drive/folders/1KtVFs404VQbyhMIKMkmiMW6CWy
TG-tKU?usp=sharing

My Drive > Other > orangepi-build

Name

Owner Last modified +

‘ B testvideo 1.Jul 2022 me

My Drive > Other > orangepi-build > testvideo a8

Name Qwner Last modified

| u bbb_sunflower_1080p_60fps_normal.mp4 =% 1.Jul 2022 me

° bbb_sunflower_1080p_30fps_normal.mp4 =% 1Jul 2022

u Big_Buck_Bunny_1080_105_30MB.mpa 2% 1Ju12022

n big_buck_bunny_1080p_MPEG2_MP2_25fps_6600KMPG &% 1.u1 20

u Jellyfish_1080_10s_30MB_vp8.webm 2% 1.Jul 2022
Jellyfish_1080_10s_30MB.mkv 2%

Big_Buck_Bunny_1080_10s_30MB_h265.mpd =%

c. After downloading the test_video folder, please upload it to the /home/orangepi
directory of the Linux system of the development board. The upload command
in Ubuntu computer is as follows:

test@test:~$ scp -r test_video orangepi@192.168.1.xx:/home/orangepi/
d. Then go back to the main Kodi interface and select Movies

WWw.orangepi.org 168 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

KODI

from debian

e. Then click Add videos

=+ Add videos...

f.  Then click Browse

Add video source

Enter the paths or & se for the media locations

<None>

g. Then click Root filesystem

Browse for new share

Home folder
[o]e]
Network File System (NFS}

Root filesystem

Video playlists

h. Then click home directory
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i.  Then select the orangepi directory

Browse for new share

orangepi 3 Cancel

j- Then select the test_video test video folder just uploaded

Browse for new share

test video Cancel

k. Then click OK

Browse for new share

<

Cancel

1.  Continue to click OK

Add video source

Enter the paths or browse for the media locations
/home/orangepi/test video/ Browse

Add

Enter a name for this m

test_video

OK h Cancel

m. Continue to click OK
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Set content

This directory contains None

Cancel

ent SCﬂf’lr'I:'.l‘ll'vJ D;][\DHS
Exclude selected er from scans

Skip filename matching for external audio tracks

n. Then you can see the test_video folder
&=
G test video

£+  Add videos...

o. Click the test_video playback folder again to view the videos playing in it

Videos / test video
Sort by: Name 4/8

bbb _sunflower 1080p 30fps normal.mp4 263.3 MB
bbb _sunflower 1080p 30fps vp9.webm 45.22 MB
Big_Buck Bunny 1080 _10s_30MB_h265.mp4 30.00 MB
Big Buck Bunny 1080 10s 30MB.mp4 29.28 MB
big buck bunny 1080p MPEG2 MP2 25fps 6600K.MPG 38.19 MB
Jellyfish_1080_10s_30MB_vp8.webm 30.06 MB
Jellyfish 1080 10s 30MB vp9.webm 30.06 MB

Jellyfish 1080 10s 30MB.mkv 29.91 MB

<} Options

p. When playing a video, you can open a terminal window and use the top
command to check the CPU usage. In actual testing, the CPU usage is generally
only 30%~70% when playing the video. If there is no hard solution, the CPU
usage of playing video will reach 300%~600%.

orangepi@orangepi:~$ top
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- 06:29:39 up 41 min, 4 users, Lload average: 1.51, 1.46, 1.36
: 222 total, 3 running, 219 sleeping, 0 stopped, 0 zombie
3.5us, 2.1sy, 0.0 ni, 94.4 id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st
3863.3 total, 2443.8 free, 535.4 used, 884.0 buff/cache
1931.6 total, 1931.6 free, 0.0 used. 3134.7 avail Mem

PID USER PR NI VIRT RES SHR 5 | %CPU| %MEM TIME+ COMMAND

2775 orangepli 20 0O 3066268 219236 131704 R 30.8 . :37.44 kodi.bin

3771 orangepi 20 © 15804 3624 2844 R g . :00.37 top

1910 orangepi 20 0 1230704 19892 15476 R . - :11.12 pulseaudio
14 root 20 0 0 [¢] oI < . :03.08 rcu_preempt
599 root -2 0 0 [¢] oS 5 . :01.95 pan_js

600 root =2 e ¢} eSs :00.79 pan_js

7) Here's how to quit Kodi:
a. First click on the power button in the upper left corner of the main Kodi

interface.

KODI

from (lebian

b e Q

% Movies

b. Then click Exit to exit Kodi

Power Options

c. Ifyou are using the desktop version system, you can switch to the command line
through the Ctrl+Alt+F2 key combination before, and you can also switch back
to the desktop through the Ctrl+Alt+F7 key combination.

3. 20. 26pin interface pin description

1) Please refer to the figure below for the order of the 26 pin interface pins of the Orange
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Pi4 LTS development board

2) The functions of the 40 pin interface pins of the Orange Pi 4 LTS development board

are shown in the table below

GPIO GPIO Function | pin pin Function GPIO GPIO
No. No.
3.3V 1 2 5V
52 GPIO1_C | 12C8_SD 3 4 5V
4 A
53 GPIO1_C | I12C8_SC 5 6 GND
5 L
150 GPIO4_C | PWM1 7 8 I12C3_SCL | GP1O4_C 145
6 1
GND 9 10 I12C3_SDA | GPIO4_C 144
0
33 GPIO1_A | GPIO1_ 11 12 GPIO1_C2 | GPIO1_C 50
1 Al 2
35 GPIO1_A | GPIO1_ 13 14 GND
3 A3
92 GPIO2_D | GPIO2_ 15 16 | GPIO1_Cé6 | GPIO1_C 54
4 D4 6
3.3V 17 18 GPIO1_C7 | GPIO1_C 55
7
40 GPIO1 B | SPI1_TX | 19 20 GND
0 D
39 GPIO1 SPI1_RX | 21 22 GPIO1_DO0 | GPIO1_D 56
_A7 D 0
41 GPIO1_B | SPI1_CL | 23 24 SPI1_CS | GPIO1_B 42
1 K 2
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GND 25 26 GPIO4_CS | GPIO4_C 149
5

3) There are a total of 17 GPIO ports in the 26pin interface. Except the voltage of
GPIO2 D4 is 1.8V, the voltage of all other GPIO ports is 3.0v

3. 21. How to install wiringOP

1) Download the code of wiringOP

root(@orangepi4-lts:~# apt-get update
root(@orangepi4-lts:~# apt-get -y install git

root(@orangepi4-lts:~# git clone https://github.com/orangepi-xunlong/wiringOP

2) Compile wiringOP

root@orangepi4-lts:~# ¢d wiringOP
root(@orangepi4-lts:~/wiringOP# ./build clean

root(@orangepi4-lts:~/wiringOP# ./build

3) The output of the test gpio readall command is as follows, in which the physical pins 1

to 26 are in one-to-one correspondence with the 26Pin pins on the development board

:~# gpio readall
e s +---+0Pi 4 LTS +---
| GPIO WPi Name Mode | V | Physical
. T L

I12C8 SDA
I12C8 SCL
PWM1

GND
GPIO1 Al
GPIO1 A3
GPIO02 D4
3.3V
SPI1 TXD
SPI1 RXD
SPI1 CLK

1
1
0 I2C3 SCL
I2C3 SDA
GPIO1 C2
GND

GPIO1 C6
GPIO1 C7
GND

GPIO1 DO
SPI1 CS
GPI04 C5

0
1
0

e e e e e

| GPIO
+ ______

v Physical |
---+0Pi 4 LTS +---

o —————— e e — 4

|
+
|
|
|
|
|
|
|
|
|
|
I
|
|
+
|
+
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3. 22. 26pin interface GPI1O, I12C, UART, SPI, PWM test

wiringOP has been adapted to the Orange Pi development board, and wiringOP
can be used to test the functions of GP10, 12C, UART and SPI.
Before starting the test, make sure you have compiled and installed wiringOP by

referring to the section Installing wiringOP.

3.22.1. 26pin GPIO port test
1) The following uses pin No. 11—the corresponding GPIO is GPIO1_ Al—the

corresponding wPi serial number is 5—as an example to demonstrate how to set the high
and low levels of the GPIO port

:~# gpio readall
=i 4---40Pi 4 LTS +---
Mode | Physical vV

Name

PWM1

GAD
GPIO1 Al
GPIO1 A3
GPID2 D4
3.3V

I

[

I

[ I2C3_SCL
| ] I2C3_SDA
| | GPIO1_C2
[ GND

[ GPIO1 _C6
[ GPI01_C7

+
I
+
I
| I2C8 SDA
l
i
!
l
I
I
I

+
I I
+ +
| I
I I
I12C8 SCL | |
I I
! !
| I
I I
| I
| I

2) First set the GPIO port as output mode, where the third parameter requires the serial

number of the wPi corresponding to the input pin

root@orangepi4-lts:~/wiringOP# gpio mode 5 out

Use gpio readall to see that the mode of pin 11 has changed to out

:~# gpio readall
S +---+0P1 4 LTS +---
Mode | Physical

Name

I2C8 SCL

PWM1

GND

GPIO1 Al
GPIO1 A3 GND

GPIO2 D4 GPIO1 _Cé

3.3V GPIO1 C7

[
[
[l
[ 12C3_SCL
[ I2C3_SDA
[
[
[l

+ +
I I
+ +
I I
| I2C8 _SDA |
I l
I I
I |
| | GPIO1 C2
I I

I I

I
+
|
|
I
|
|
|
|
|

3) Then set the GPIO port to output a low level. After setting, you can use a multimeter

to measure the voltage value of the pin. If it is Ov, it means that the low level is
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successfully set.

root@orangepi4-lts:~/wiringOP# gpio write 5 0

Use gpio readall to see that the value of pin 11 (V) has become 0

:~# gpio readall
+--=+0P1 4 LTS +---#---+--+
| Mode | V | Physical | V | Mode |

e

4
|
I2C8 SDA | 1
12C8 SCL | 1
PWM1 | 0
GND |
GPIO1 Al |
GPIO1 A3 | GND
GPI02 D4 | GPIO1 C6
3.3V GPI01 C7

I12C3 SDA

I
I
I
I
I %
| GPIOL C2
I

I

I I
I | I
I | 1 I
| | 1] | 12€3_ScL
.' | 11 I
|_ [ 1] |
I | 1 I
I | 0| I

4) Then set the GPIO port to output a high level. After setting, you can use a multimeter
to measure the voltage value of the pin. If it is 3.3v, it means that the high level is

successfully set.

root@orangepi4-lts:~/wiringOP# gpio write 5 1

Use gpio readall to see that the value (V) of pin 11 has changed to 1

:~# gpio readall
+---+0Pi 4 LTS +---+---+--+
| Mode | V | Physical | V | Mode |
LS ERREE & SRS S
! Il | I
12C8_SDA 1 : |
I12C8 SCL 1 |
0] | I2G3 SEL
| I2C3_SDA
I
i
l
I

GND
GPIO1 Al
GPIO1 A3
GPIO2 D4

3.3V

GPIO1 C2
GND

GPIO1 C6
GPID1 C7

H
I
I
I
PWML |
I
I
I
I
!

5) The setting method of other pins is similar, just modify the serial number of wPi to the

corresponding serial number of the pin.

3.22.2. 26pin SPI test

1) It can be seen from the schematic diagram of 26pin that the spi available for the

development board is spil
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15 GPIO1_C4/12C8_SDA ; 0 T 3’
_C4/12C8_ =] SDA4 5.0v2 [
15 GPIO1_C5/12C8_SCL 7| SCL4 GND3 |5
15 GPIO4_C6/PWM1 51 PWM1 RX4 75 GPIO4_C1/12C3_SCL
71| GND1 TX4 (3 < GPI04_C0/12C3_SDA
15 GPIO1_A1 2 73] DEBUG RX 101 2 57 {{ GPIO1_C2 15
15 G0 A X 75| DEBUG_TX GND4 g
15 GPIO2_D4 771100 6 SDA2 33 >é GF’!81_EG 15
GPIO1_C7 15
GPIO1_B0/SPI1_TXDUART4_TX 19 Sﬁ'ﬁx éﬁéﬁ 20 o 5
% el o 21 I 22 5
(JPIO1_A?;SPI1_RXDMART4_RX§< 53] SPL_RX 101_5 5 % GPIO1 D0 15
15 GPIO1_B1/SPI1_CLK 55| SPL_CLK SPI_CS [55 < GPIO1_B2/SPI1_CSn0
GND2 101_7 GPIO4_C5/SPDIF_TX
= DIP13X2 =

2) First check whether there is a spidev1.0 device node in the Linux system. If it exists,

it means that SPI1 has been set and can be used directly

root@orangepi4-lts:~# Is /dev/spi*

dev/spidev1.0

3) Compile the spidev_test test program in the examples of wiringOP

root@orangepi4-lts:~/wiringOP/examples# make spidev_test
[CC] spidev_test.c
[link]

4) Do not short the txd and rxd pins of SPI1 first, the output result of running spidev_test

is as follows, you can see that the data of TX and RX are inconsistent

root@orangepi4-lts:~/wiringOP/examples# ./spidev_test -v -D /dev/spidev1.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FO 0D |
RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF | .o,

5) Then short-circuit the two pins of SPIl's txd (pin 19 in the 40pin interface) and rxd
(pin 21 in the 40pin interface) and then run the output of spidev_test as follows, you can

see the sent and received the same data

root(@orangepi4-lts:~/wiringOP/examples# ./spidev_test -v -D /dev/spidev1.0
spi mode: 0x0

WWw.orangepi.org 177 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

bits per word: 8
max speed: 500000 Hz (500 KHz)
TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF

3.22.3. 26pin I12C test
1) It can be seen from the schematic diagram of 26pin that the available i2¢ for the

development board are i2¢3 and i2¢8

1 2
5 - 37 3-3V1 5.0V1 I3
15 |GPIO1_C4/12C8_SDA 5 SDA4 5.0v2 [
15 | GPIO1 _C5/12C8 SCL 7| SCL4 GND3 |3
15 GPIO4_C6/PWM1 3| PWM1 RX4 5 < PIO4_C1/12C3 SCL
= 11 GND1 TX4 1 < PI1O4_CO0/M2C3_SDA
18 SPOL M 2 737 DEBUG RX 101_2 37 < i
15 GPIO1_A3 15| DEBUG_TX GND4 & ~
15 GPIO2_D4 771 100_6 SDA2 3 >§ gg:g}_g? 1:_:
3.3v2 SCL2 i 2
GPIO1_BO/SPI_TXDMUART4_TX 24 ;? SPl TX GND5 %g—‘
GPIO1_A7/SPI1_RXDMUART4_RX % 23 SPI_RX 101_5 |57 )3 GPIO1_DO 15
15 GPIO1_B1/SPI1_CLK 56| SPLLCLK SPI_CS [55 5 GPIO1_B2/SPI1_CSnD
GND2 101_7 GPIO4_C5/SPDIF_TX
= DIP13X2 =

2) After the system starts, you can see the following multiple i2c device nodes under
/dev
a. 12c¢3 in 26pin corresponds to /dev/i2¢c-3

b. 12c¢8 in 26pin corresponds to /dev/i2¢c-8

root@orangepi4-lts:~# Is /dev/i2c*
dev/i2¢c-0 /dev/i2c-1 /dev/i2c-2 /dev/i2c-3  /dev/i2c-4 /dev/i2c-7  /dev/i2c-8
dev/i2¢c-9

3) Then start testing i2c, first install i2c-tools
root@orangepi4-lts:~# apt-get update

root@orangepi4-lts:~# apt-get -y install i2c-tools

4) Then connect an i2¢ device to the i2¢8 pin of the 26pin connector (i2¢3 test is the
same as i12c8, just connect the device to the i2c¢3 pin, the following takes 12c8 as an

example)

12¢8 i2¢3
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Sda pin Corresponds to pin 3 | Corresponds to pin 10
Sck pin Corresponds to pin 5 | Corresponds to pin 8
Vce pin Corresponds to pin 1 | Corresponds to pin 1
Gnd pin Corresponds to pin 6 | Corresponds to pin 6

5) Then use the i2edetect -y 8 command. If the address of the connected i2¢ device can

be detected, it means that the i2c can be used normally

:~# i2cdetect -y 8
@ 1 2 3 4 5 6 7 8 9 a b ¢ d e fT

3.22.4. 26pin UART test

Note that SPI1 and UART4 of Orgne Pi 4 LTS multiplex the same pins, so when
using UART4, SPI1 cannot be used, and the configuration of SPI1 needs to be

turned off.

1) It can be seen from the schematic diagram of 26pin that the uart available for the

development board is uart4

; 3.3v1 5.0V1 E
15 GPIO1_C4/I2C8_SDA g = SDA4 5.0V2 &
16 GPIO1_C5/12C8_SCL = SCL4 GND3 |3
15 GPIO4_C6PWM1 5 PWM1 RX4 15 <$ GPIO4_C1/1203_SCL
771 GND1 @4 |3 < GPIO4_C0/12C3_SDA
15 GPIO1 A1 > 3 DEBUG RX 101 2 7 GPIO1_C2 15
B GRS 75| DEBUG_TX GND4 g
16 GPIO2_D4 771100 6 SDA2 [ 45 >§ GPIO1 CE 15
: 15 3.3v2 SCL? 50 GPIO1 C7 15
GF’IO1_BU.-'SP!1_T)(DIUART4_T)(< =1 SPLTX GND5 F55—1
GPIO1_A7/SPI1_RXDUART4 RX 53] SPILRX 1015 |57 < BROL DG 18
15 GPIO1_B1/SPI_CLK 55| SPI_CLK SPI_CS [55 <$  GPIO1_B2/SPI1_CSno
GND2 101_7 GPI04_CS8/SPDIF_TX
- DIP13X2 w

2) The SPI1 and UART4 of the Oragne Pi 4 LTS multiplex the same pins. In the dts, the
UART4 is turned off by default, and the SPI1 is turned on. If you want to use the function
of UART4, you can use DT overlay to open the configuration of uart4 and turn off the

configuration of SPI1 in the Linux system
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a. For Linux4.4 system, the method is as follows
a) A script named orangepi-add-overlay is pre-installed in the linux system.
Through this script, we can use DT overlay to dynamically modify the
configuration in dts. First write the rockchip-uart4.dts file, the content is as

follows
root(@orangepi4-lts:~# vim rockchip-uart4.dts
/dts-v1/;
/plugin/;
/1
compatible = "rockchip,rk3399";
fragment@0 {
target = <&spil>;
__overlay  {
status = "disabled";
53
53
fragment@]1 {
target = <&uart4>;
__overlay  {
status = "okay";
53
53
1§

b) Then you can use orangepi-add-overlay to compile rockchip-uart4.dts into
rockchip-uart4.dtbo
root(@orangepi:~# orangepi-add-overlay rockchip-uart4.dts

Compiling the overlay
Copying the compiled overlay file to /boot/overlay-user/

Reboot is required to apply the changes

c¢) Then restart the Linux system, you can see the following printing
information in the log output from the serial port, indicating that

rockchip-uart4.dtbo is loaded successfully
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384 bytes read in 6 ms (62.5 KiB/s)
Applying user provided DT overlay rockchip-uart4.dtbo

d) After entering the Linux system, you can see the device node ttyS4 under
/dev
root@orangepi4-lts:~# Is /dev/ttyS*
dev/ttySO  /dev/ttyS4

b. For Linux5.1x system, the method is as follows

a) First set the overlays variable in /boot/orangepiEnv.txt to open the uart4

configuration

root@orangepi4-lts:~# vim /boot/orangepiEnv.txt

overlays=uart4

b) Then restart the system. When starting, you can see the following print
information in the startup log of u-boot, indicating that the configuration of

uart4 is loaded successfully

Applying kernel provided DT overlay rockchip-uart4.dtbo
2698 bytes read in 8 ms (329.1 KiB/s)
c) After entering the Linux system, you can see the device node ttyS4 under
/dev
root@orangepid-lts:~# Is /dev/ttyS*
dev/ttyS2 /dev/ttyS4

3) Then start to test the uart interface, first use the DuPont line to short-circuit the rx and
tx of the uart4 interface to be tested

uart4
tx Pin Corresponds to pin 19
rx Pin Corresponds to pin 21

4) Use the gpio command in wiringOP to test the loopback function of the serial port as
shown below. If you can see the following print, it means that the serial port

communication is normal

root@orangepi4-lts:~# gpio serial /dev/ttyS4

Out: 0 > 0
Out: 1: >
Out: 2. > 2
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Out: 3: > 3
Out: 4. > 4
Out: 5: > 5
Out: 6: > 6
Out: 7. > 7
Out: & > 8
Out: 9: > 9°C

5) You can also use the serialTest.c program in wiringOP to test the loopback function of
the serial port. The specific steps are as follows:
a. First modify the name of the serial device node opened by the serial test program

serialTest in wiringOP to /dev/ttyS4

root@orangepi:~/wiringOP/examples# vim serialTest.c

int main ()

{

int fd ;
int count ;
unsigned int nextTime ;

if ((fd = serialOpen (

{
fprintf (stderr, "U to open serial device: %s\n", strerror (errno)) ;
return 1 ;

}

b. Then compile the serial test program serialTest in wiringOP

root@orangepi:~/wiringOP/examples# make serialTest
[CC] serialTest.c
[link]

root@orangepi:~/wiringOP/examples#

c. Finally run serialTest, if you can see the following print, it means the serial

communication is normal

root@orangepi:~/wiringOP/examples# ./serial Test

Out: 0: > 0
Out: 1. ->

Out: 2: > 2
Out: 3. > 3°C
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3.22.5. 26pin PWM test
1) The 7th pin of 26pin is PWMI, the official image has turned on PWM1 by default,

and PWMI1 can be used without other configuration

; 3.3v1 5.0v1 ﬁ
15 GPIO1_C4/12C8_SDA gg £ SDA4 5.0V2 ¢
15 GPIO1_C5/12C8_SCL 5 SCL4 GND3 g
15 [ GPIO4_CoPwiT > 5 EUJST ﬁ_zﬁ 0 S gg:gj_géﬁggg_gg;
15 GPIO1 A1 3> }; DEBUG_RX 101_2 E K GPIGIC2 15
16 GPIO1_A3 5> 75| DEBUG_TX GND4 |45
15 GPIO2_D4 771 100_6 SDA2 =3 >§ GPIO1_CB6 15
: 51332 SCL2 55 GPIO1_C7 15
GPIO1_BO/SPI1_TXDUART4_TX 3> 571 SPLLTX GND5 55
GPIO1_A7/SPI1_RXDUART4_RX 22 53| SPI_RX 101_5 [~z S
15 GPIO1_B1/SPI1_CLK 55 SPL_CLK SPI_CS [55 5y QLT RSN GO
GND2 101_7 GPI104_C5/SPDIF_TX
= DIP13X2 =

2) After the pwm driver is loaded successfully, the pwmchipl directory will be generated
under /sys/class/pwm/, write 0 to the export file, the pwm timer will be opened, and a
pwmO directory will be generated. On the contrary, writing 0 to the unexport file will turn
off the pwm timer, and the pwmO directory will be deleted. This directory has the

following files:

file name effect
enable Write 1 to enable pwm, write 0 to disable pwm
polarity There are two parameter options, normal and inversed, indicating

that the output pin level is inverted.

duty_cycle The unit is nanoseconds. In normal mode, it means the duration of

high level. In inversed mode, it means the duration of low level.

period The unit is nanoseconds, indicating the duration of the pwm wave

3) Example of use: let pwm1 output a square wave with a duty cycle of 50% and a period

of 50 microseconds

root@orangepi:~# cd /sys/class/pwm/pwmchip1
root(@orangepi:/sys/class/pwm/pwmchip1# echo 0 > export
root(@orangepi:/sys/class/pwm/pwmchip1# echo 50000 > pwm0/period
root(@orangepi:/sys/class/pwm/pwmchip1# echo 25000 > pwm0/duty_cycle

root(@orangepi:/sys/class/pwm/pwmchip1# echo 1 > pwm0/enable

4) On the oscilloscope, you can see that pwm1 outputs the following waveforms
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M Pos: -24.00us

—-80.0mV
20 00kHz

022£E02H22F 17:40

3. 23. How to install and use wiringOP-Python

wiringOP-Python is a library of wiringOP's Python language version, which is
used to operate hardware resources such as GPIO, 12C, SPI, and UART of the

development board in Python programs.

3.23.1. Installation method of wiringOP-Python
1) First install the dependency package

root(@orangepi:~# sudo apt-get update

root(@orangepi:~# sudo apt-get -y install git swig python3-dev python3-setuptools

2) Then use the following command to download the source code of wiringOP-Python

Note that the following git clone --recursive command will automatically
download the source code of wiringOP, because wiringOP-Python depends on
wiringOP. Please make sure that the download process does not report errors due to

network problems.

root@orangepi:~# git clone \

--recursive https://github.com/orangepi-xunlong/wiringOP-Python

Cloning into 'wiringOP-Python'...

remote: Enumerating objects: 581, done.

remote: Counting objects: 100% (29/29), done.
remote: Compressing objects: 100% (14/14), done.
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remote: Total 581 (delta 17), reused 22 (delta 15), pack-reused 552
Receiving objects: 100% (581/581), 303.79 KiB | 1.78 MiB/s, done.
Resolving deltas: 100% (339/339), done.

Submodule 'wiringOP' (https://github.com/orangepi-xunlong/wiringOP.git) registered for
path 'wiringOP'

Cloning into '/home/orangepi/wiringOP-Python/wiringOP"...

remote: Enumerating objects: 626, done.

remote: Counting objects: 100% (155/155), done.

remote: Compressing objects: 100% (39/39), done.

remote: Total 626 (delta 129), reused 136 (delta 116), pack-reused 471
Receiving objects: 100% (626/626), 365.55 KiB | 597.00 KiB/s, done.
Resolving deltas: 100% (409/409), done.

Submodule path 'wiringOP'": checked out
'0a7284942375£f6829940c44234b6d6ec5f7aas9"

3) Then use the following command to compile wiringOP-Python and install it into the

Linux system of the development board

root@orangepi:~# ¢d wiringOP-Python
root@orangepi:~/wiringOP-Python# python3 generate-bindings.py > bindings.i

root@orangepi:~/wiringOP-Python# sudo python3 setup.py install

4) Then enter the following command. If the help information is output, it means that
wiringOP-Python is installed successfully. Press the q key to exit the help information

interface.

root@orangepi:~/wiringOP-Python# python3 -c¢ "import wiringpi; help(wiringpi)"

Help on module wiringpi:

INAME

wiringpi

DESCRIPTION
# This file was automatically generated by SWIG (http://www.swig.org).
# Version 4.0.2
#

# Do not make changes to this file unless you know what you are doing--modify
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# the SWIG interface file instead.

5) The steps to test whether wiringOP-Python is successfully installed under the python
command line are as follows:

a. First use the python3 command to enter the command line mode of python3

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi;

c. Finally, enter the following command to view the help information of

wiringOP-Python, press the q key to exit the help information interface

>>> help(wiringpi)

Help on module wiringpi:

INAME

wiringpi

DESCRIPTION

# This file was automatically generated by SWIG (http://www.swig.org).

# Version 4.0.2

#

# Do not make changes to this file unless you know what you are doing--modify
# the SWIG interface file instead.

CLASSES
builtins.object
GPIO
12C
Serial

nes

class GPIO(builtins.object)
| GPIO(pinmode=0)
|

>>>
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3.23.2. 26pin GPIO port test

Like wiringOP, wiringOP-Python can also determine which GPIO pin to
operate by specifying the wPi number. Because there is no command to view the wPi
number in wiringOP-Python, you can only check the board wPi number and
physical properties through the gpio command in wiringOP. Correspondence of
pins.

:~# gpio readall
+---+0Pi 4 LTS +---+---+--+
Mode | V | Physical | V | Mode |

I (SR PN

I12C8 SDA 1
I12C8 SCL 1
0

PWM1 T2C3 SCL
I2C3 SDA
GPIO1 C2

H
|
[
|
I
GND I
|
| GND
|
|
[
|
|
|
.

[

|

|
GPIO1 Al 0|
GPIO1 A3 1|
GPI02 D4 0|
3.3V |
SPI1 TXD 0|
SPI1 RXD 1|
SPI1 CLK 1|

GPIO1 C6
GPIO1 C7
GND

GPIO1 DO
SPI1 CS

I
I
I
I
I
I
I
I
I
I
I =
GPI04_C5

|
I
I
|
|
|
|
|
|
I
0|
1]
I

I | ©

Mode | V | Physical | V | Mode |
+---+0Pi 4 LTS +---+---+--+

1) The following uses pin No. 11—the corresponding GPIO is GPIO1_ Al—the
corresponding wPi serial number is 5—as an example to demonstrate how to set the high
and low levels of the GPIO port

:~# gplio readall

+---+0Pi 4 LTS +---+---+--+
| Mode | V | Physical | V | Mode |

e el S S e
| 1 I
I12C8 SDA
I2C8 SCL
PWM1

I
I 1
I
I
GND |
I
I
I

[ [
| [
1 [ [
) | I2¢3 sCL |
| I2C3 SDA | 4 44 |
GPIO1 Al | |
GPIO1 A3 | GND |
GPI02 D4 | GPIO1 C6 [
3.3V GPI01 C7

GPIO1 C2

2) The steps to test directly with the command are as follows:
a. First set the GPIO port as output mode, where the first parameter of the
pinMode function is the serial number of the wPi corresponding to the pin, and

the second parameter is the GPIO mode

‘root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
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from wiringpi import GP1O; wiringpi.wiringPiSetup() ; \
wiringpi.pinMode(5, GP1O.OUTPUT) ; "
b. Then set the GPIO port to output a low level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is Ov, it means that the

low level is successfully set.

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(S, GP10.LOW)"
c. Then set the GPIO port to output a high level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is 3.3v, it means that the

high level is successfully set.

root@orangepi:~/wiringOP-Python# python3 -c¢ "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(S, GP10.HIGH)"

3) The steps to test in the command line of python3 are as follows:

a. First use the python3 command to enter the command line mode of python3

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi

>>> from wiringpi import GPIO

c. Then set the GPIO port as output mode, where the first parameter of the
pinMode function is the serial number of the wPi corresponding to the pin, and

the second parameter is the GPIO mode

>>> wiringpi.wiringPiSetup()
0
>>> wiringpi.pinMode(5, GP10.OUTPUT)

d. Then set the GPIO port to output a low level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is Ov, it means that the
low level is successfully set.
>>> wiringpi.digitalWrite(5, GP10.LOW)
e. Then set the GPIO port to output a high level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is 3.3v, it means that the
high level is successfully set.
>>> wiringpi.digitalWrite(5, GP10.HIGH)
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4) The method of wiringOP-Python to set the GPIO high and low levels in the python
code can refer to the blink.py test program in the examples below. The blink.py test
program will set the voltage of all GPIO ports in the 26 pins of the development board to
change continuously.

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# Is blink.py
blink.py

root@orangepi:~/wiringOP-Python/examples# python3 blink.py
3.23.3.  26pin SPI test

1) It can be seen from the schematic diagram of 26pin that the spi available for the

development board is spil

- 3.8v1 5.0v1 |2
15 GPIO1_C4/12C8_SDA = SDA4 5.0V2 |5
15 GPIO1_C5/M12C8_SCL A SCL4 GND3 8
15 GPIO4_CB/PWM1 > a9 PWM1 Rx4 10 S GPIO4_C1::IEZCE3_SCL
15 GPIO1_A1 i [ o gl 2 Gggfﬁfuéléwﬁ?m
3PIO1 X 73| DEBUG_RX 101 2 |7 %
15 GPIO1_A3 4 76| DEBUG_TX GND4 |5
15 GPIO2_D4 751 100_6 SDA2 |75 >§ GPIO1_C6 15
oo SCL2 55 GPIO1_C7 15
GPIO1_BO/SPI1_TXDMUART4_TX ‘<\ 511 SPLTX GNDS5 |55
GPIO1_A7/SPI_RXDMUART4_RX 24 53 SPI_RX 101_5 P S GPIO1_DO 15
5 GFIOT_BTSPIT_CLK 25 | SPLCLR  SPI_CS [5g S GPIO1_B2/SP11_CSn0
GND2 101_7 GPI04_C5/SPDIF_TX
= DIP13X2 b

2) First check whether there is a device node of spidevl.0 in the Linux system. If it

exists, it means that SPI1 has been set and can be used directly

root@orangepi4-lts:~# Is /dev/spi*

dev/spidev1.0

3) Then you can use the spidev_test.py program in the examples to test the loopback
function of the SPI. The spidev_test.py program needs to specify the following two
parameters:

a. --channel: Specify the channel number of the SPI

b. --port: Specify the port number of the SPI

4) Do not short the two pins of SPIl, mosi and miso. The output result of running

spidev_test.py is as follows. It can be seen that the data of TX and RX are inconsistent

‘root@orangepi:~/wiringOP—Pyth0n# cd examples
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root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel 1 --port 0

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidev1.0

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FOOD |.....@.......... |

RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF |................. |

5) Then use the DuPont line to short-circuit the two pins of SPIl's txd (pin 19 in the
26pin interface) and rxd (pin 21 in the 26pin interface) and then run the output of
spidev_test.py as follows, you can see The data sent and received are the same, indicating
that the SPII loopback test is normal

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel 1 --port 0

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidev1.0

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF

FF FF FF FF FFFOOD  |.....@.......... |
RX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FFFOOD  |.....@.......... |

3.23.4. 26pin 12C test
1) It can be seen from the schematic diagram of 26pin that the available i2¢ for the

development board are i2¢3 and i2¢8

H 3.3v1 5.0v1 (2
15 |GPIO1 C4.-’I2CS_SDA§ 5 SDaA4 5.0v2 B

7

9

15 | GPIO1 C5/12C8 SCL

scL4 GND3 |5
15 GPIO4_CB/PWM1 PWMA1 RX4 0 PI104_C1/12C3_SCL
717 GND1 X4 |7 < PIO4_C0/2C3_SDA

15 GPIO1_A1 g‘ DEBUG_RX 101_2 <

N

15 GPIO1_A3 15 | DEBUG_TX GND4 }g =
15 GPIO2_D4

751100 6 SDA2 [ >§ GPIO1_C6 15

NN
@

9 3.3v2 SCL2 55 GPIO1_C7 15
GPIO1_B0O/SPI1_TXDMUART4_TX R ;1 SPI_TX GND5 55—
GPIO1_A7/SPI1_RXDUART4_RX % 53| SPL_RX 101_5 57 $ GPIO1_D0O 15
15 GPIO1_B1/SPI1_CLK 56 SPI_CLK SPI_CS [55 S GPIO1_B2/SPI1_CSnD
GND2 101.7 GPIO4_CS5/SPDIF_TX
== DIP13X2 =

WWw.orangepi.org 190 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

2) After the system starts, you can see the following multiple i2c device nodes under
/dev
a. 12¢3 in 26pin corresponds to /dev/i2c-3

b. 12c8 in 26pin corresponds to /dev/i2c-8

root@orangepi4-lts:~# Is /dev/i2¢c*
dev/i2c-0 /dev/i2c-1 /dev/i2c-2 /dev/i2¢-3 /dev/i2c-4 /dev/i2c-7 /dev/i2¢c-8
dev/i2¢-9

3) Then start testing i2c, first install i2c-tools

root(@orangepi4-lts:~# sudo apt update

root(@orangepi4-lts:~# sudo apt -y install i2c-tools

4) Then connect an i2c device to the i2¢8 pin of the 26pin connector, here is an example
of the ds1307 RTC module

RTC module pins The corresponding pin of the development
board 26pin
5V pin 2
GND pin 6
SDA pin 3
SCL pin 5

5) Then use the i2cdetect -y 8 command if the address of the connected i2¢ device can

be detected, it means that the i2¢ device is connected correctly
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:~# i2cdetect
3 4 5 6 T 8

y 8
a

)

6) Then you can run the ds1307.py test program in the examples to read the time of the
RTC
root@orangepi:~/wiringOP-Python# c¢d examples

root@orangepi:~/wiringOP-Python/examples# python3 ds1307.py --device \
"/dev/i2c-8"

Thu 2022-06-16 04:35:46

Thu 2022-06-16  04:35:47

Thu 2022-06-16 04:35:48

~C

exit

3.23.5. 26pin UART test

Note that SPI1 and UART4 of Orgne Pi 4 LTS multiplex the same pins, so when
using UART4, SPI1 cannot be used, and the configuration of SPI1 needs to be

turned off.

1) It can be seen from the schematic diagram of 26pin that the uart available for the

development board is uart4

1 2 »
o o 31 3.3V1 50V1 5
15 GPIO1_C4/12C8_SDA =—{ spa4 5.0V2 5
15 GPIO1_C512C8_SCL = scL4 GND3 g
15 GPIO4_CE6PWM1 > 5 PWMm1 RX4 {15 <¢ GPIO4_C1/12C3 SCL
7 GND1 ™4 13 << GPIO4_C0/12C3_SDA
13 GrKn M 2 73| DEBUG RX 101 2 (7 GPIO1_C2 15
15 GPIO1_A3 DEBUG_TX GND4
% 15 16
ol e riioes e seorce
GPIO1_BO/SPH_TXDMUART4_TX 19| 32 = ! =
_BO/SPI_TXD! 4.TX 3 >3 SPI_TX GND5 55—
GPIO1_A7/SPI1_RXDUART4 RX 53| SPLRX 101_5 54 & GPIO1_DO 15
15 GPIOT_B1/SPH_CLK . 55 SPL_CLK SPI_CS [ 55 <¢  GPIO1_B2/SPI1_CSn0
GND2 101_7 GPI04_C5/SPDIF_TX
== DIP13X2 =

2) The SPI1 and UART4 of the Oragne Pi 4 LTS multiplex the same pins. In the dts, the

WWw.orangepi.org 192 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

UART4 is turned off by default, and the SPI1 is turned on. If you want to use the function
of UART4, you can use DT overlay to open the configuration of uart4 and turn off the
configuration of SPI1 in the Linux system
a. For Linux4.4 system, the method is as follows
a) A script named orangepi-add-overlay is pre-installed in the linux system.
Through this script, we can use DT overlay to dynamically modify the

configuration in dts. First write the rockchip-uart4.dts file, the content is as

follows
root(@orangepi4-lts:~# vim rockchip-uart4.dts
/dts-v1/;
/plugin/;
/1
compatible = "rockchip,rk3399";
fragment@0 {
target = <&spil>;
__overlay  {
status = "disabled";
53
53
fragment@]1 {
target = <&uart4>;
__overlay  {
status = "okay";
53
53
1§

b) Then you can use orangepi-add-overlay to compile rockchip-uart4.dts into
rockchip-uart4.dtbo

root(@orangepi:~# orangepi-add-overlay rockchip-uart4.dts

Compiling the overlay
Copying the compiled overlay file to /boot/overlay-user/
Reboot is required to apply the changes

c¢) Then restart the Linux system, you can see the following printing
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information in the log output from the serial port, indicating that
rockchip-uart4.dtbo is loaded successfully

384 bytes read in 6 ms (62.5 KiB/s)

Applying user provided DT overlay rockchip-uart4.dtbo

d) After entering the Linux system, you can see the device node ttyS4 under
/dev
root@orangepi4-lts:~# Is /dev/ttyS*
dev/ttySO  /dev/ttyS4

b. For Linux5.10 system, the method is as follows

a) First set the overlays variable in /boot/orangepiEnv.txt to open the uart4

configuration

root(@orangepi4-lts:~# cat /boot/orangepiEnv.txt
verbosity=1

bootlogo=true

overlay prefix=rockchip
fdtfile=rockchip/rk3399-orangepi-4-Its.dtb
rootdev=UUID=c51e6614-42cf-473¢c-9134-46a72667eb9c
rootfstype=ext4

overlays=uart4

b) Then restart the system. When starting, you can see the following print
information in the startup log of u-boot, indicating that the configuration of

uart4 is loaded successfully

Applying kernel provided DT overlay rockchip-uart4.dtbo
2698 bytes read in 8 ms (329.1 KiB/s)
c) After entering the Linux system, you can see the device node ttyS4 under
/dev
root@orangepid-lts:~# Is /dev/ttyS*
dev/ttyS2  /dev/ttyS4

3) Then start to test the uart interface, first use the DuPont line to short-circuit the rx and
tx of the uart4 interface to be tested

Uart4
tx pin Corresponds to pin 19
X pin Corresponds to pin 21
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4) Finally, you can run the serialTest.py program in the examples to test the loopback
function of the serial port. If you can see the following print, it means that the serial port

loopback test is normal

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \
"/dev/ttyS4"

Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:7C

exit

3. 24. How to use 0.96-inch OLED module with I12C interface

1) The 0.96-inch OLED module of Orange Pi is shown in the figure below, and its 7-bit

12¢ slave address is 0x3c¢

range Pi
W/0.5 inch OLED mocle_4

2) First, connect the 0.96-inch OLED module to the 26pin interface of the Orange Pi
development board through the DuPont cable. The wiring method is as follows (the
following takes 12c8 as an example, i2c¢3 only needs to change the scl to pin 8, and the
sda to the 8th pin. to pin 10)

OLED module pins describe Development board | Development board

26pin interface i2c8 | 26pin interface i2¢3
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pin pin

GND power ground pin 6 pin 6
VCC 5V pin 4 pin 4
SCL 12C clock line pin 5 pin 8
SDA 12C data line pin 3 pin 10
RST Connect to 3.3V pin 1 pin 1
DC Connect to GND pin 9 pin 9
CS Connect to GND pin 25 pin 25

ranqe pi JATEEEETEY

3) After connecting the OLED module to the development board, first use the i2c-tools
tool to check whether the address of the OLED module can be scanned

root(@orangepi4-lts:~# apt update
root@orangepi4-lts:~# apt install i2¢c-tools

root(@orangepi4-lts:~# i2cdetect -y 8
:~# i2cdetect -y 8
3 4 5 8 7 B8 9 a b ¢ d e T

4) Then you can use the oled_demo in wiringOP to test the OLED module. The test steps
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are as follows

root@orangepi4-lts:~# git clone https://github.com/orangepi-xunlong/wiringOP
root@orangepi4-lts:~# cd wiringOP
root@orangepi4-lts:~/wiringOP# ./build clean && ./build
root@orangepi4-lts:~/wiringOP# c¢d examples
root@orangepi4-lts:~/wiringOP/examples# make oled_demo
root@orangepi4-lts:~/wiringOP/examples# ./oled_demo /dev/i2¢c-8
start

end

5) After running oled demo, you can see the following output on the OLED screen

3. 25. Hardware watchdog test

1) Download the code of wiringOP
root(@orangepi4-lts:~# apt-get update

root(@orangepi4-lts:~# apt-get -y install git
root(@orangepi4-lts:~# git clone https://github.com/orangepi-xunlong/wiringOP

2) Compile the watchdog test program

root@orangepi4-lts:~# cd wiringOP/examples/

root(@orangepi4-lts:~/wiringOP/examples# gee watchdog.c -o watchdog

3) Run the watchdog test program
a. The second parameter 10 represents the counting time of the watchdog. If the
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dog is not fed within this time, the system will restart
b. We can feed the dog by pressing any key on the keyboard (except ESC), after
feeding the dog, the program will print a line of keep alive to indicate that the

dog was fed successfully

root@orangepi4-lts:~/wiringOP/examples# ./watchdog 10
open success

options is 33152,identity is Synopsys DesignWare Watchdog
put_usr return,if 0,success:0

The old reset time is: 21

return ENOTTY,if -1,success:-1

return ENOTTY,if -1,success:-1

put_user return,if 0,success:0

put_usr return,if 0,success:0

keep alive

keep alive

3. 26. How to check the serial number of rk3399 chip

1) The command to check the serial number of RK3399 and RK3399-T chips is as
follows, the serial number of each chip is different and unique, so the serial number can

be used to distinguish multiple development boards

orangepi@orangepi:~$ cat /proc/cpuinfo | grep "Serial"
Serial : 6311556468e5db96

3. 27. How to program linux image to eMMC

Note that only the Orange Pi 4 LTS development board with the eMMC chip
model can burn the image into the eMMC. If you purchase the Orange Pi 4 LTS
development board without the eMMC chip, you cannot burn the image into the
eMMC.

Note that the development board can be started through TF card or eMMC.
The priority of TF card is higher than that of eMMC. That is to say, if a TF card is

inserted into the development board, and there is a system in the TF card, the
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system in the TF card will be activated by default, but the system in eMMC will not

be activated.

1) Burning the linux image to eMMC needs to be done with the help of a TF card, first
burn the linux image to the TF card, and then start the development board to enter the

linux system

2) Then run the nand-sata-install script, remember to add sudo permissions

orangepi@orangepi:~$ sudo nand-sata-install

3) Then select 2 Boot from eMMC - system on eMMC

Choose an option:

Current root: UUID=2b84c970-6860-4343-8ccO-b590bclcebd5

| [lBoot from eMMC - system on eMMC

5 Install/Update the bootloader on SD/eMMC

<Cancel>

4) Then a warning will pop up, the script will erase all data on the eMMC, select <Yes>

to continue
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eMMC install

mm mmmmm  mm m mmmmm

## # "# #'m # #
# # #mmmm" # #m # #
#mm# # "m# ## #
# # # " #  ## mm#mm

This script will erase your eMMC. Continue?

IEE <M >

5) Then you will be prompted to select the type of file system, which supports ext2/3/4,
f2fs and btrfs five file systems

Select filesystem type for eMMC /dev/mmcblkl

| Jllextd

2 ext3
3 ext2
4 T2fs

<Cancel>
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Select filesystem type for eMMC /dev/mmcblkl
t(=)

ext3
ext2
f2fs

<Cancel>

6) Then it will start to format eMMC. After formatting eMMC, it will start to burn the

linux image into eMMC

eMMC install

Transferring rootfs to /dev/mmcblklpl (1276 MB).

This will take approximately 4 minutes to finish. Please wait!

g |

7) After burning, the following options will be prompted, you can select <Power off> to
directly shut down
eMMC install

All done. Power off

8) Then pull out the TF card, and then power on again, it will start the linux system in
eMMC

If there is a problem with startup after burning, you can use the following H
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command to clear the eMMC first, and then try burning again:

1. First insert the TF card, then start the system, and then use the Is /dev/mmcblk*
command to view all the mmc device nodes in the system, eMMC generally has two
boot partitions, there is no TF card, through /dev/mmcblklbootl You can know that
the block device of eMMC is /dev/mmcblkl (not all systems must be mmcblkl,

please refer to what you actually see).

orangepi@orangepi:~$ Is /dev/mmcblk*
/dev/mmcblkl /dev/mmcblklboot0 /dev/mmcblklbootl /dev/mmcblklpl
/dev/mmcblklrpmb /dev/mmcblk2 /dev/mmcblk2pl

2. Now that we know that the block device of eMMC is /dev/mmcblkl, we can use

the following command to clear eMMC:

orangepi@orangepi:~$ sudo dd bs=1M if=/dev/zero of=/dev/mmcblkl \
count=1000

The above command of= specifies the device node of eMMC, and count=1000
will clear the first 1GB of eMMC space. If you think it is not enough, you can

increase this value.

3. 28. How to use the OV13850 camera on Linux 4.4

Note that only the Debian10 Linux4.4 desktop version system supports this
function, and other systems do not currently support it. So if you want to test the
OV13850 camera, please burn the Debian10 Linux4.4 desktop system first, and then
test it.

3.28.1. Camera connection instructions

1) The Orange Pi 4 LTS has two Camera ports, both of which only support the OV13850
camera by default. These two Camera interfaces can use one of the interfaces alone, or
they can use two Camera interfaces to connect two cameras at the same time. The

positions of the Cameral and Camera2 interfaces are shown in the following figure:
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2) The OV 13850 camera kit includes an OV13850 camera, an adapter board and a cable

Orange Pi RK33399

3) First insert the OV13850 camera into the adapter board, and then insert the cable into

another card slot of the adapter board
Orange Pi RK3399

4) Then insert the other end of the cable into the Camera interface of the development
board. The development board can be connected to two cameras at the same time, or it
can be connected to a single camera. After connecting the camera, start the Linux system

(please do not plug in the camera after powering on)
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5) After starting the system, execute the following commands. If the following
information appears, the camera is working normally. If there is no such information,

please check whether the camera is connected correctly.

root@orangepi4-lts:~# dmesg | grep Async
[ 1.623685] rkisp1: Async subdev notifier completed
3.28.2. How to open a single OV13850 camera

1) In the Debian system, the camera can be called through the pre-installed

test_camera-gst.sh script. The parameter description of the test camera-gst.sh script is

as follows:
parameter Function
--index or -i Select the serial number of the camera to be used. The optional

values are 0 and 1. When connecting two cameras at the same time,

specify 1 to indicate that the second camera is to be operated.

--action or -a Specifies the action to be executed by the command. The optional
parameters are: preview, photo and video, corresponding to

preview, photo and video respectively

--output or -0 | Specify the output file name, which is used to specify the output file

name when taking pictures and videos

--verbose or -v | When specified as yes, the full command line that invokes the
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gst-launch-1.0 command will be output

2) Here's how to view the camera preview image:

a. First run the test camera-gst.sh script

root@orangepi4-lts:~# test_camera-gst.sh
Setting pipeline to PAUSED ...

media get entity by name: lens is null

Pipeline is live and does not need PREROLL ...

b. Then a live camera window will open on the desktop

c. If no parameters are specified for this command, the default action is to preview,
which will open the camera recognized by the system. If two OV13850 cameras
are connected, cameral (the camera interface near the headphone holder) will be

opened first.

3) The command to use the camera to take pictures is as follows, and the file name of the

taken photo is test.jpg

root(@orangepi4-lts-1ts:~# test camera-gst.sh -a photo -o test.jpg
gst-launch-1.0: no process found

Setting pipeline to PAUSED ...

media get entity by name: lens is null

Pipeline is live and does not need PREROLL ...
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root@orangepi4-lts:~# Is
test.jpg

4) The command to use the camera to record is as follows, after running the script, it will

start recording a 17s video

root(@orangepi4-lts-1ts:~# test camera-gst.sh --action video --output test.ts
gst-launch-1.0: no process found

Setting pipeline to PAUSED ...

mpi: mpp version: Without VCS info

mpp_rt: NOT found ion allocator

root@orangepi4-lts:~# Is
test.ts

5) Then use a video player such as MPV to play the video you just recorded

3.28.3. How to open two OV13850 cameras at the same time
1) Run the test_camera-dual.sh script to open two OV 13850 cameras

root(@orangepi4-lts:~# test_camera-dual.sh
Start MIPI CSI Camera Preview!

Setting pipeline to PAUSED ...

Setting pipeline to PAUSED ...

2) The eftect is as shown in the figure below, the real-time windows of the two cameras

will be opened on the desktop respectively
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(5 applications [ gst Jaunch-1.0 [~ sstiaundr 10 = =] 1045 | 988 )| rangeni

3.29. 10.1 inch MIPI LCD screen usage

The default display output of the Linux image we provide supports HDMI and
Type-C to HDMI, and does not support MIPI LCD screens. If you want to use the
MIPI LCD screen, you first need to close the HDMI and Type-C to HDMI
configuration, and open the MIPI LCD screen configuration, and then you can use
the MIPI LCD screen.

Orange Pi 4 LTS has two MIPI LCD screen interfaces, the corresponding
positions of LCD1 and LCD2 are shown in the following figure:
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LCD2/Camera2

As can be seen from the above figure, the interface on the right supports both
MIPI LCD screen and MIPI camera. This function is optional, so when using LCD2,
you need to ensure that the configuration of Camera2 has been turned off.

The development board has two MIPI LCD interfaces, we can either use one of
the MIPI LCD interfaces alone, or use two MIPI LCD interfaces for dual-screen
display at the same time.

At present, the MIPI LCD interface supports two types of 10.1-inch MIPI
screens. The model information can be seen on the back of the screen, as shown in

the following figure:
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| The one on the left is the MIPI screen with model AFJ101BA2131 currently on
sale, and the one on the right is the discontinued MIPI screen with model
SL101PN27D1665

3.29. 1. Instructions for LCD1 interface

1) LCDI is turned off by default in the dts of the Linux system. First, you need to open

the configuration of LCDI1 in the dts.

a. For Linux 4.4 kernel, the method is as follows
a) A script named orangepi-add-overlay is pre-installed in the linux system.

Through this script, we can use DT overlay to dynamically modify the
configuration in dts. First write the rockchip-lcdl.dts file. If the LCDI
interface is connected to a MIPI screen with model AFJ101BA2131, the
content of the file is as follows

root@orangepi4-lts:~# vim rockchip-led1.dts
dts-v1/;
plugin/;
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/1
compatible = "rockchip,rk3399";
fragment@0 {
target = <&dsi>;
__overlay  {
status = "okay";
s
s
fragment@]1 {
target = <&gt9xx>;
__overlay  {
status = "okay";
s
s
fragment@?2 {
target = <&afj101 panel>;
__overlay  {
status = "okay";
s
s
s

b) If the LCDI interface is connected to a MIPI screen with model
SL101PN27D1665, the file content is as follows
root@orangepi4-lts:~# vim rockchip-led1.dts
/dts-v1/;
/plugin/;

/1
compatible = "rockchip,rk3399";

fragment@0 {
target = <&dsi>;

__overlay  {
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status = "okay";

¥

fragment@]1 {
target = <&gt9xx>;
__overlay  {
status = "okay";
s
s

fragment@?2 {
target = <&sl101_panel>;
__overlay  {
status = "okay";
s
s

¢) Then you can use orangepi-add-overlay to compile rockchip-ledl.dts into
rockchip-lcd1.dtbo
root(@orangepi:~# orangepi-add-overlay rockchip-led1.dts

Compiling the overlay
Copying the compiled overlay file to /boot/overlay-user/

Reboot is required to apply the changes

d) Then restart the Linux system, you can see the following printing
information in the log output from the serial port, indicating that
rockchip-lcd1.dtbo is loaded successfully

379 bytes read in 6 ms (61.5 KiB/s)
Applying user provided DT overlay rockchip-led1.dtbo

e) After entering the Linux system, enter the following command to see the

relevant information of the kernel output

root@orangepi4-lts:~# dmesg |grep mipi
[ 1.478148] dw-mipi-dsi ff960000.dsi: final DSI-Link bandwidth: 444 x 4 Mbps

b. For Linux 5.10 and Linux5.18 kernel, the method is as follows
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a) First, set the overlays variable in /boot/orangepiEnv.txt to open the
configuration of the LCD1 interface. If the LCDI interface is connected to a
MIPI screen with model AFJ101BA2131, the overlays variable is
configured as follows

root@orangepi4-lts:~# vim /boot/orangepiEnv.txt

overlays=lcd1-afj101
b) If the LCDI interface is connected to a MIPI screen with model
SL101PN27D1665, the overlays variable is configured as follows
root@orangepi4-lts:~# vim /boot/orangepiEnv.txt

overlays=lcd1-s1101

¢) Then restart the system. When starting, if you can see the following printing
information in the startup log of u-boot, it means that the configuration of
lcd1 is loaded successfully
379 bytes read in 9 ms (41 KiB/s)
Applying kernel provided DT overlay rockchip-lcd1-afj101.dtbo

d) After entering the Linux system, enter the following command to see the

relevant information of the kernel output

root@orangepi4-lts:~# dmesg |grep mipi
[ 8.622148] dw-mipi-dsi-rockchip ff960000.dsi:
[drm:dw_mipi_dsi_bridge mode set] final DSI-Link bandwidth: 444 x 4 Mbps

2) Then disconnect the power supply of the development board, and then connect the
MIPI screen by referring to the usage of the 10.1-inch MIPI screen, plug in the power

supply to start the system, and you can see the system interface on the screen
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3.29. 2. Instructions for the use of LCD2 interface

It should be noted that to use the LCD2 interface, you need to open the
configuration of LCD1 and LCD2 at the same time, LCD2 can display normally,
open the configuration of LCD2 alone, and test LCD2 is not displayed.

Linux5.18 does not support LCD2 yet.

1) In the dts of the Linux system, LCD2 is turned off by default. First, you need to open
the configuration of LCD?2 in dts.
a. For Linux 4.4 kernel, the method is as follows
a) A script named orangepi-add-overlay is pre-installed in the linux system.
Through this script, we can use DT overlay to dynamically modify the
configuration in dts. First write the rockchip-lcd2.dts file. If the LCD2
interface is connected to a MIPI screen with model AFJ101BA2131, the
content of the file is as follows
oot@orangepi4-lts:~# cat rockchip-led2.dts
dts-v1/;
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/plugin/;

/1
compatible = "rockchip,rk3399";
fragment@0 {
target = <&dsil>;
__overlay  {
status = "okay";
s
s
fragment@]1 {
target = <&gt9xx 1>;
__overlay  {
status = "okay";
s
s
fragment@?2 {
target = <&rkispl 1>;
__overlay  {
status = "disabled";
s
s
fragment@3 {
target = <&ispl mmu>;
__overlay  {
status = "disabled";
s
s
fragment@4 {
target = <&mipi_dphy tx1rx1>;
__overlay  {
status = "disabled";
s
s
fragment@5 {
target = <&ov13850 1>;
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__overlay  {
status = "disabled";
53
53
fragment@6 {
target = <&cdn_dp>;
__overlay  {
status = "disabled";
53
53
fragment@7 {
target = <&hdmi>;
__overlay  {
status = "disabled";
53
53
fragment@8 {
target = <&afj101 panell>;
__overlay  {
status = "okay";
53
53

b) If the LCD2 interface is connected to a MIPI screen with model
SL101PN27D1665, the file content is as follows
root(@orangepi4-lts:~# cat rockchip-led2.dts
/dts-v1/;
/plugin/;

/1
compatible = "rockchip,rk3399";
fragment@0 {
target = <&dsil>;
__overlay  {

status = "okay";

¥
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s
fragment@]1 {
target = <&gt9xx 1>;
__overlay  {
status = "okay";
s
s
fragment@?2 {
target = <&rkispl 1>;
__overlay  {
status = "disabled";
s
s
fragment@3 {
target = <&ispl mmu>;
__overlay  {
status = "disabled";
s
s
fragment@4 {
target = <&mipi_dphy tx1rx1>;
__overlay  {
status = "disabled";
s
s
fragment@5 {
target = <&ov13850 1>;
__overlay  {
status = "disabled";
s
s
fragment@6 {
target = <&cdn_dp>;
__overlay  {

status = "disabled";

)5
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s
fragment@7 {
target = <&hdmi>;
__overlay  {
status = "disabled";
s
s
fragment@8 {
target = <&sl101_panell>;
__overlay  {
status = "okay";
s
s

¢) Then you can use orangepi-add-overlay to compile rockchip-led2.dts into
rockchip-lcd2.dtbo
root(@orangepi:~# orangepi-add-overlay rockchip-led2.dts

Compiling the overlay
Copying the compiled overlay file to /boot/overlay-user/

Reboot is required to apply the changes

d) Then restart the Linux system, you can see the following printing
information in the log output from the serial port, indicating that
rockchip-lcd2.dtbo is loaded successfully

1135 bytes read in 6 ms (184.6 KiB/s)
Applying user provided DT overlay rockchip-led2.dtbo

e) After entering the Linux system, enter the following command to see the

relevant information of the kernel output

root@orangepi4-lts:~# dmesg |grep mipi

root@orangepid-lts:~# dmesg |grep mipi

[ 2.714240] dw-mipi-dsi ff960000.dsi: final DSI-Link bandwidth: 444 x 4 Mbps
[ 3.104433] dw-mipi-dsi ff968000.dsi: final DSI-Link bandwidth: 444 x 4 Mbps

b. For Linux5.10 system, the method is as follows
a) You can set the overlays variable in /boot/orangepiEnv.txt to open the
configuration of LCD2. If the LCD1 and LCD?2 interfaces are connected to
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MIPI screens with model AFJ101BA2131, the overlays variable

configuration is as follows

root(@orangepi4-lts:~# cat /boot/orangepiEnv.txt
verbosity=1
bootlogo=true
overlay prefix=rockchip
fdtfile=rockchip/rk3399-orangepi-4-Its.dtb
rootdev=UUID=c51e6614-42cf-473¢c-9134-46a72667eb9c
rootfstype=ext4
overlays=lcd1-afj101 led2-afj101

b) If the LCD1 and LCD?2 interfaces are connected to MIPI screens with model

SL101PN27D1665, the overlays variable configuration is as follows

root(@orangepi4-lts:~# cat /boot/orangepiEnv.txt

verbosity=1

bootlogo=true

overlay prefix=rockchip
fdtfile=rockchip/rk3399-orangepi-4-lts.dtb
rootdev=UUID=c51e6614-42cf-473¢c-9134-46a72667eb9c
rootfstype=ext4

overlays=lcd1-s1101 led2-s1101

¢) Then restart the system. When starting, you can see the following printing

information in the startup log of u-boot, indicating that the configurations of
lcd1 and lcd2 are loaded successfully
379 bytes read in 9 ms (41 KiB/s)
Applying kernel provided DT overlay rockchip-lcd1-afj101.dtbo
626 bytes read in 9 ms (67.4 KiB/s)
Applying kernel provided DT overlay rockchip-lcd2-afj101.dtbo

d) After entering the Linux system, enter the following command to see the

relevant information of the kernel output

root(@orangepi4-lts:~# dmesg |grep mipi

[ 8.124926] dw-mipi-dsi-rockchip ff960000.dsi:
[drm:dw_mipi_dsi_bridge mode set] final DSI-Link bandwidth: 444 x 4 Mbps
[ 8.168243] dw-mipi-dsi-rockchip ff968000.dsi:
[drm:dw_mipi_dsi_bridge mode set] final DSI-Link bandwidth: 444 x 4 Mbps
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2) Then disconnect the power supply of the development board, and then connect the
MIPI screen by referring to the usage of the 10.1-inch MIPI screen, plug in the power

supply to start the system, if two 10.1-inch screens are connected at the same time, you

can see the system on the two 10.1-inch screens interface

3. 30. How to set dual-screen simultaneous display

1) The Linux image on the official website supports HDMI output and TypeC-DP output
by default. You can use the following commands to set dual-screen simultaneous display
oot@orangepi4-lts:~#

’:u orangepi -¢ "DISPLAY=:0 xrandr --output HDMI-1 --same-as DP-1"

2) If you use MIPI LCD output and connect two 10.1-inch MIPI screens, you can use the
following commands to set

oot(@orangepid-lts:~#
su orangepi -c¢ "DISPLAY=:0 xrandr --output DSI-1 --same-as DSI-2"
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If the system restarts after setting, please confirm whether the power supply is

sufficient.

3.31. Set up Chinese environment and install Chinese input

method

Note that before installing the Chinese input method, please make sure that the
Linux system used by the development board is the desktop version system.

3.31. 1. Ubuntu system installation method
1) First update the software source of the system

Note that an error may be reported during the installation process without

executing the following command, so please do not ignore this step.

orangepi@orangepi:~$ sudo apt update

2) Then open/Language Support

+% Run Program...

Mon 17 Jan, 03:05| § / 4| orangepi

-
W BILSWOLN AUApLErs
Terminal Emulator o

& File Manager
Mail Reader
@ web Browser

Bluetooth Manager
& Color profiles

B Desktop

M Display

dy Fcitx Configuration

Accessories ’ File Manager Settings
& Development  » @ Kevboard
A4 Graphics 4 Language Support (3
© Intermet » F@ MIME Type Editor
B multimedia 4 & Mouse and Touchpad
Office ¥ | Notifications
System * | 83 onboard settings
& Log Out # orangepi-config

[ Panel

% preferred Applications

= Printers

B8 PulseAudio Preferences
__ Removable Drives and Media
Session and Startup

# Settings Editor

Synaptic Package Manager
5 window Manager

=1 window Manager Tweaks
@ workspaces

B xfce Terminal

3) If the following information is prompted, click - to repair it. Some systems will
not have the following prompt, just skip it.
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0 The language support is not installed completely

Some translations or writing aids available for your chosen languages are
not installed yet. Do you want to install them now?

P Details

Remind Me Later Install

4) Then open Install/Remove Languages...

Language Support

Language Regional Formats

Language for menus and windows:
English (United States)

English

Deutsch (Schweiz)

Deutsch (Deutschland)

English (Australia)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in.

Apply System-Wide

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: none

@Help # Close

5) Then find Chinese (simplified), click the box on the right to select it, and then click
Apply in the lower right corner
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Installed Languages

When a language is installed, individual users can choose it in their Language
settings.

Language Installed

Burmese

Chinese (simplified) v I

aatons i
Croatian
Czech
Danish
Dutch
Dzongkha
English
Esperanto
Estonian

Finnish

1 to install @ cancel

6) Then enter the password of the Linux system in the pop-up password input interface,

the default is orangepi

Authenticate

To install or remove software, you need to authenticate.

An application is attempting to perform an action that requires privileges.
Authentication is required to perform this action.

Password: | | I

} Details

@ cancel Authenticate

7) Then it will start to install the required software packages. At this time, wait patiently

for the installation to complete.

Language Support
Language Regional Formats

Language for mi | windows:
English {(United

English

Deutsch (Schweiz)

=, Applying changes

Downloading sunpinyin-data

} Details

Qcancel

—

Keyboard input method system: | none =

@Help % Close
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If the software installation fails, it is generally because the apt update command
was not executed at the beginning. If the apt update command is executed and the
prompt fails, it is generally because an error occurred when the apt update

command was executed, but it was not executed successfully.

8) After the installation is complete, you can see the Chinese (China) option

[e Language Support 4+ - 0O %
Language Regional Formats

Language for menus and windows:

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-wide

Use the same language choices for startup and the lagin screen

Install / Remove Languages...

Keyboard input method system: | none v

@Help % Close

9) Then please use the left mouse button to select Chinese (China) and hold it down,
then drag it up to the first position, the display after dragging is as shown below

Language Support 4 - O X
Language Regional Formats

Language for menus and windows:
B (FPE)

English (United States)

English

h (D
Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: | none

@Help % Close

Note that this step is not very easy to drag, please be patient and try a few more

times.

10) Then select Apply System-Wide to apply Chinese settings to the entire system

www.orangepi.org 223 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

Z range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

Language Support

Language Regional Formats

Language for menus and windows:
WiE (RE)

English (United States)

English
Deutsch (Schweiz)

Deutsch (Deutschland)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-wide

Use the same language choices for startup and the login screen

Install / Remove Languages...

Keyboard input method system: none +

@Help

¥ close

11) Then select

Keyboard input method system as fcitx

fi Language Support 4+ - O X
Language Regional Formats Language Regional Formats
Language for menus and windows: Language for menus and windows:
Wi (PE) X8 (PE)
English (United States) English (United States)
English English
yeutach (Schw Deutsch (Schweiz)
Deutschland) Deutsch (Deutschland)
Drag languages to arrange them in order of preference. Drag languages to arrange them in order of preference.
Changes take effect next tims you log in Changes take effect next time you log in.
Apply System-Wide Apply System-Wide
Use the same language choices for startup and the login screen Use the same language choices for startup and the login screen.
Install | Remave hnguages.ﬁ Install / Remove Languages...
XIM
Keyboard input method system:  none Keyboard input method system
@Help M Close @Help # close

12) Then restart the Linux system to make the configuration take effect

13) After re-entering the system, you can see that the desktop is displayed in Chinese,
and you can also see a penguin in the upper right corner of the desktop

Note that Ubuntu 22.04 shows a black keyboard icon in the upper right corner.
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14) Then we can open the terminal to test the Chinese input method. After opening the

terminal, the default is the English input method. We can switch to the Chinese input

method through the Ctrl+Space shortcut key, and then we can enter Chinese.

OrangePi - orangepi@orangepid-its: ~

1.{REFIF 2.4R%F 3.4R 4.2 5.8

ubuntu

15) In addition, you can place the mouse on the penguin in the upper right corner of the

desktop, and then click the right mouse button to view all input methods supported by

the system, or select the input method to be used
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3.31.2. Installation method of Debian system
1) First set the default locale to Chinese

a. Enter the following command to start configuring locale

orangepi@orangepi:~$ sudo dpkg-reconfigure locales
b. Then select zh_CN.UTF-8 UTF-8 in the pop-up interface (move up and down
through the up and down direction keys on the keyboard, select through the

space bar, and finally use the Tab key to move the cursor to KOK>, then press
Enter key)

c. Then set the default locale to zh_ CN.UTF-8
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d. After exiting the interface, the locale setting will start, and the output displayed

on the command line is as follows

orangepi@orangepi:~$ sudo dpkg-reconfigure locales
Generating locales (this might take a while)...
en_US.UTF-8... done
zh CN.UTF-8... done

Generation complete.

2) Then install the following packages

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt install -y fonts-arphic-bsmi00lp \
fonts-arphic-gbsn00lp fonts-arphic-gkai00mp fcitx fcitx-table* \
fcitx-frontend-gtk* fcitx-frontend-qt* fcitx-config-gtk® im-config \

fcitx-googlepinyin fcitx-ui* zenity geany

3) Then open Input Method
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4) Then select OK

5) Then select Yes

6) Then select feitx

www.orangepi.org

Input Method Configuration (im-config, ver. 0.43-1) 4+ O X

Current configuration for the input method:
# Active configuration: missing (normally missing)
* Normal automatic choice: feitx (normally ibus or feitx or uim)
* override rule: zh_CN,fcitx:zh_TW. feitx:zh_HK.feitx:zh_SG feitx
* Current override choice: (en_us)
* Current automatic choice: feitx
* Number of walid choices: 2 (normally 1)
The override rule is defined in /etc/defaultjiim-config.
The configuration set by im-config is activated by re-starting X.
Explicit selection is not required to enable the automatic configuration if the active
one is default/autojcjkv/missing.
Available input methods: feitx xim
Unlelss you really need them all, please make sure to install only one input method
tool,|

Cancel

Input Method Configuration (im-config, ver. 0.43-1)
Do you explicitly select the user configuration?

* Select NO, if you do not wish to update it. (recommended)
* Select YES, if you wish to update it.

Input Method Configuration (im-config, ver. 0.43-1)

Select user configuration. The user configuration supersedes the system one.
select name description
default use aute mode set by fetc/defaultjim-config
auto activate IM with @-mark for most locales

cjkv use auto mode only under CJKV

. feitx activate Flexible Input Method Framework (fcitx) @

none do not set any IM from im-config

activate the bare XIM with the X Keyboard Extension

Cancel
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7) Then select OK

Input Method Configuration (im-config, ver. 0.43-1) 4+ 0 X

'Sett-i.ng the user con-ﬁ;;urat.iorW mome,‘orangeﬁi;‘.x-iﬁputrc to feitx.
Manual configuration selects: fcitx
Flexible Input Method Framework (fcitx)
* Required for all: feitx
* Language specific input conversion support:
* Simplified Chinese: feitx-libpinyin or fcitx-sunpinyin or feitx-googlepinyin
* Traditional Chinese / generic Chinese: fcitx-rime
* Generic keyboard translation table: fcitx-table* packages
* aApplication platform support:
Installing feitx-frontend-all will cover all GUI platforms.
#* GNOME/GTK+: fcitx-frontend-gtk2 and fcitx-frontend-gtk3 (both)
* Qt4: feitx-frontend-qtd
* KDE/Qt5: feitx-frontend-qts

The user configuration is modified by im-config.

8) Then restart the Linux system for the configuration to take effect

9) Then open Fcitx configuration

= 830,000 2] fyy @ ) ormneess

1B Acvanced Notwoss Configuration
bl fapearance
b Bustoom Adssters

b | © Buestoom Manager
b & Color Prafies
[ Detautt Appications
W posktcn

10) Then select Google Pinyin
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Input Method Configuration

Input Method Global Config Appearance Addon

Keyboard - English (US) English

Zhengma Chinese (China)
TR

Google Pinyin

R
Wubi (Large) Chinese (China)
WubiPinyin Chinese {China)

<»The first input methed will be inactive state. Usually you need to put Keyboard or Keyboard - .layou;r name in the first place.
+ | = | Alv X B

11) Then bring Google Pinyin to the front, and then close the configuration interface in
the upper right corner

Input Method Configuration

Global Config Appearance Addon

Chinese {China)

Zhengma Chinese (China)

Zhengma (Large} Chinese (China}
Wubi Chinese (China)
Wubi (Large) Chinese (China)
WubiPinyin Chinese (China}

move through this

\";’The first input meghos e inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.

12) Then open the terminal to test the Chinese input method, as shown in the figure
below
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OrangePl - orangepi@orangepid-Its: ~
File Edit View Terminal Tabs Help

ni hao yal
1R 24535 3R 430 5.8

13) You can switch back to English input in the upper right corner of the desktop
a. First place the mouse cursor on the penguin position as shown in the figure

below

b. Then click the right mouse button to see the following options, and then select
Keyboard-English (US) to switch back to English input

)| orangepi

C

iR Zhengma
# Zhengma (Large)
A Wubi
A Wubi {Large)
£ WubiPinyin

2 Simplified Chinese
Full width punct
" Half width Character
/%] ConfigureFeitx
78] ConfigurelMPanel
Skin
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14) At this point, you can switch between Chinese and English input methods through
the _ shortcut.

15) If you need the entire system to be displayed in Chinese, you can set the variables in

fete/default/locale to zh CN.UTF-8

root@orangepi:~# cat /etc/default/locale

# File generated by update-locale
LC MESSAGES=zh_CN.UTF-8
LANG=zh_CN.UTF-8
LANGUAGE=zh_CN.UTF-8

16) Then restart the system to see that the desktop is displayed in Chinese

fol i/ .8 = 835, 0008 [7] jorangepi
[

[ BT
[ Baee 2

) MRS
[ L LSS
h-F 7 P R
Bsak > D EnwLE
186 Rt b O EORRESY
@upm v O EwE
#Hmw 3 i
o Rk v B s
4 Helj o Ins

TELEE

3. 32. How to use the orange pi DS1307 RTC clock module

1) The orange pi DS1307 RTC clock module is shown in the figure below. It uses the
12c¢ interface to communicate with the development board, and the i2c device address is
0x68. The RTC module is not equipped with a battery by default, and a button battery
needs to be prepared before use
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2) First connect the RTC module to the 40pin of the development board, the wiring

method is as follows

Pins of the RTC module The corresponding pin of the development
board 26pin
5V pin 2
GND pin 6
SDA pin 3
SCL pin 5

3) After connecting the RTC module, first use the i2cdetect command to check whether
the device address of the RTC module can be detected

root(@orangepi:~# apt update
root@orangepi:~# apt -y install i2c-tools

root(@orangepi:~# i2cdetect -y 8
root@orangepid-lts:~# i2cdetect -y 8
@ 1 2 3 4 5 6 7 8 9 a b c d e f

4) Because the kernel has opened the ds1037 driver by default, the function can be

tested directly. Execute the following command to add an rtc device and view the

generated rtc device, where rtc0 is the onboard rtc and rtcl is the newly added external rtc

‘root@orangepiw# echo "ds1307 0x68" > /sys/class/i2c-adapter/i2c-8/new_device
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root@orangepi:~# Is /dev/rtc*
dev/rtc  /dev/rtcO /dev/rtcl

5) When the linux system starts, if the development board is connected to the network,
the linux system will automatically synchronize the system time to the correct time
through the network. The default time of the linux system is UTC. In China, the time
zone needs to be changed to Asia/Shanghai. The time obtained by using the data
command is correct, the method is as follows

a. Execute the following command

root(@orangepi:~# dpkg-reconfigure tzdata

b. Then select the geographic area as Asia

| Configuring tzdata |

Please select the geographic area in which you live. Subsequent configuration questions will
narrow this down by presenting a list of cities, representing the time zones in which they are
located.

Geographic area:

Africa

America
Antarctica
Australia

Arctic Ocean

Asia

Atlantic Ocean
Europe

Indian Ocean
Pacific Ocean
System V timezones
us

None of the above

<0k> <Cancel>

c. Then select the time zone as Shanghai

Configuring tzdata |
Please select the city or region corresponding to your time zone.

Time zone:

Samarkand 1
Seoul

Singapore
Srednekolymsk

Taipei

Tashkent

d. After the configuration is completed, use the date command to view the time and
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it will be normal

root(@orangepi:~# date

6) If the current time of the system is incorrect, please connect to the network first, and
then use the following command to synchronize the time. The reason why the system
time is set correctly is to prepare for the synchronization of the time of the RTC module

later.

root(@orangepi:~# apt -y update
root(@orangepi:~# apt install ntpdate

root(@orangepi:~# ntpdate 0.cn.pool.ntp.org

7) The command to view the current time of the RTC module is as follows, because the
rtc specified by hwclock by default is the rtcO device, so you need to use the -f option to
specify the rtcl device

root@orangepi:~# hwelock -r -f /dev/rtcl

8) The time read by the RTC module for the first time is definitely wrong. The current
time of the system can be synchronized to the RTC module through the following
command. Before synchronization, it is necessary to ensure that the current time of the

system is correct

root@orangepi:~# date #First make sure the current system time is correct
root@orangepi:~# hwelock -w -f /dev/rtel #Then write the system time to the RTC
module

root@orangepi:~# hwelock -r -f /dev/rtcl  #Finally read the time of the RTC module to

confirm that the settings are correct

9) Ifitis confirmed that the time in the RTC module is correct, then you can unplug the
power supply, then turn on the power, and execute the following command to synchronize

the time in the RTC module to the system

root(@orangepi:~#

echo "ds1307 0x68" > /sys/class/i2c-adapter/i2c-8/mew_device #add rtc device
root@orangepi:~# hwelock -s -f /dev/rtcl1 #Then synchronize the RTC module time to
the system

root@orangepi:~# date #Finally, use the date command to check

whether the system time is correct

www.orangepi.org 235 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

10) The above operation is to manually synchronize the time of the RTC module to the
system. If you need to automatically synchronize the system time at startup, you need to
set the startup script as follows to automatically synchronize the system time

a. Create the rc-local.service file

root@orangepi:~# sudo vi /etc/systemd/system/rc-local.service

Copy the following content into the rc-local.service file

[Unit]
Description=/etc/rc.local Compatibility
ConditionPathExists=/etc/rc.local

[Service]

Type=forking
ExecStart=/etc/rc.local start
TimeoutSec=0
StandardOutput=tty
RemainAfterExit=yes

SysV StartPriority=99

[Install]
WantedBy=multi-user.target
b. Create the rc.local file

root@orangepi:~# sudo vi /etc/re.local

Copy the following content into the rc-local.service file
#!/bin/sh -e
#
# rc.local
#

# This script is executed at the end of each multiuser runlevel.

# Make sure that the script will "exit 0" on success or any other
# value on error.

#
# In order to enable or disable this script just change the execution
# bits.

#
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# By default this script does nothing.

echo "ds1307 0x68" > /sys/class/i2c-adapter/i2c-8/new_device
hwclock -s -f /dev/rtcl

exit 0

c. Add permissions to rc.local

root@orangepi:~# sudo chmod +x /etc/rec.local

d. Enable service

root(@orangepi:~# sudo systemctl enable rc-local

e. Start the service and check the status

root@orangepi:~# sudo systemctl start rc-local.service

root(@orangepi:~# sudo systemctl status rc-local.service

11) At this point, you can disconnect all network connections of the development board,
wait for a few minutes, restart the system, and then check the system time to find that

even if there is no network, the system time is correct

3. 33. Installation method of pagoda Linux panel

1) Pagoda Linux panel is a server management software that improves operation and
maintenance efficiency. It supports more than 100 server management functions such as
one-click LAMP/LNMP/cluster/monitoring/website/FTP/database/JAVA (excerpted from

Pagoda's official website)

2) The recommended order for Pagoda Linux system compatibility is
Debian10/11 > Ubuntu 20.04

3) Log in to the linux system and enter the following command to start the installation of

the pagoda

orangepi@orangepi:~$ wget -O install.sh
http://download.bt.cn/install/install-ubuntu_6.0.sh && sudo bash install.sh

4) Then the pagoda installer will remind whether to install Bt-Panel to the /www folder,

then enter y
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+

| Bt-WebPanel FOR CentOS/Ubuntu/Debian
+

| Copyright © 2015-2099 BT-SOFT(http://www.bt.cn) All rights reserved.
+

| The WebPanel URL will be http://SERVER 1P:8888 when installed.
+

Do you want to install Bt-Panel to the /www directory now?(y/n): y

5) Then all you have to do is wait patiently. When you see the following print
information output from the terminal, it means that the pagoda has been installed. The
whole installation process takes about 44 minutes, and there may be some differences

depending on the network speed.

Sh @i bk : http://113.116.156.118:8888/18467e2b
MM EHxHL: http://192.168.1.56:8888/18467e2b
username: Sspgqwngso

password: 72762417

Time consumed: Minute!

6) At this time, enter the panel address shown above in the browser to open the login
interface of the pagoda Linux panel, and then enter the username and password shown

in the above figure in the corresponding position to log in to the pagoda
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@ Getting Started

D o
FHELinuxER

7) After successfully logging in to the pagoda, the following welcome interface will pop
up. First, please read the user instructions in the middle and drag it to the bottom, then
you can select "I have agreed and read the "User Agreement", and then click "Enter the

panel” You can enter the pagoda

€ c O & 192.168.1.11:8888 14 @ & n =
@ Getting Started

W <5 Fhii b

o AR ATER 3%

g 0]

=, e

[ e mrRE O "

8) After entering the pagoda, you will first be prompted to bind an account on the official
website of the pagoda. If you do not have an account, you can go to the official website
of the pagoda (https://www.bt.cn) to register one
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= > C QO B 192.168.1.11:8888/license=True P © &£ M o=
@ Getting Started

BEREEAES

OEE, TRDESETRAN,

HERBERKS, WEANES

-

REWS, REER

9) The final displayed interface is shown in the figure below. You can intuitively see
some status information of the Linux system of the development board, such as load

status, CPU usage, memory usage, and storage space usage, etc.

c > C O & o 192.168.1.11:8888 Mlicense=True w g & m =

@ Getting Started

a W oazn 0 R OangePilldBusteraachB(Py376)  BFBERN: 0K S 2rs 710 BE ORE S8
®E
HHKSE G CPUEFRK AEEAE
-
27% ‘ 2.3% BQ 29% '
SETTHRE AE 327/ 964(MB) 4.1G/15G
L5
E FTP BiEE 2R
0 0 0 3
L nE @ao £ L2
e ®FT 2RE #a
076K8 042K8 11938 246,62 M8
BKB)s
15
12
a8 ' o

10) Test the SSH terminal login of the pagoda
a. After opening the SSH terminal of the pagoda, you will first be prompted to
enter the password of the development board system. At this time, enter

orangepi in the password box (the default password, if there is any modification,
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please fill in the modified one)

()

BES52RIP 127.0.0.1

SSHIKS

orangepi|

1

b. The display after successful login is as shown below

Welcome to with

System load: Up time: 51 min Local users:
57

Memory usage: 3 2.78c IP:
CPU temp: Usage of /: of 156G

[ : apt upgrade ]
Last check:

Last login: Tue Feb 22 10:20:25 2022 from 127.0.0.1
root@orangepid-lts:~f I

11) Software such as Apache, MySQL and PHP can be installed in the software store of
the pagoda, and various applications can also be deployed with one click. Please explore

these functions by yourself, and I will not demonstrate them one by one here.
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0% ¢ ® =

12) Pagoda command line tool test

—# bt

o

o BB} 55 5 5
i T ¥
:ﬂn,‘Em

= B
X543 m
.

o B 2 5%
wOQ @S

"

50 T
Sagl=]

(15) ;
(16)

I 3 1

it 4>
Sf \afa

FhEE =+

|

i

:8888/0d375687
888/0d375687

A B 4R M3 : hitp://192

usernéEne": 'z\.r-;?hscnh”'
password: 71125e2f

13) For more functions of the pagoda, you can refer to the following information to
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explore by yourself

manual: http://docs.bt.cn
Forum address: https://www.bt.cn/bbs
GitHub link: https://github.com/aaPanel/BaoTa

3. 34. Ubuntu22.04 method of installing browser

3.34.1. Ubuntu22.04 Chromium browser installation method

If you are using the latest version of the Ubuntu 22.04 image, the deb version of
the Chromium browser is pre-installed. Before installation, please check whether the
Chromium browser already exists in the following location. If so, you don't need to

install it again, you can use it directly.

() Applications -

& Run Program...
EA terminal Emulator
B rile Manager

.4 Mail Reader

@ web Browser

Bl settings »
il Accessories 3
A Graphics

¢ Help
¥ Internet @ Chromium Web Browser &
B Multimedia
G Office

% system

B tsacne e

1) The software repository of Ubuntu 22.04 only supports the snap version of the

Chromium browser. The installation command is as follows:

orangepi@orangepi:~$ sudo snap install chromium

2) If you don't want to install the snap version of the Chromium browser, you can also
install the deb version of the Chromium browser by the following method:
a. The storage address of the Chromium browser installation package of the a.deb

version is as follows

https://launchpad.net/~saiarcot895/+archive/ubuntu/chromium-beta

https://ppa.launchpadcontent.net/saiarcot895/chromium-beta/ubuntu

b. First add the PPA source of the Chromium browser to the system source

orangepi@orangepi:~$ sudo add-apt-repository ppa:saiarcot895/chromium-beta

c.  When you see the following prompt, please press Enter to confirm
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=== Packaging ==

Packaging for this PPA is at https://github.com/saiarcot895/chromium-ubuntu-build. Al
separate branch is created for each upstream branch number.

More info: https://launchpad.net/~saiarcot895/+archive/ubuntu/chromium-beta

Adding repository.

Press [ENTER] to continue or Ctrl-c to cancel.

d. Then use the following command to install the deb version of the Chromium

browser

orangepi@orangepi:~$ sudo apt install -y chromium-browser

It should be noted that installing the Chromium browser in this way in China is
generally very slow, and it is necessary to ensure that the network environment is
better.

e. After installation, you can see the shortcut of Chromium browser in the
application

{ Applications -

& Run Program...
EA terminal Emulator
B rile Manager
i) Mail Reader

@ web Browser

Bl settings »
il Accessories »
A Graphics

¢ Help
¥ Internet P Chromium Web B
B Multimedia
I office

% system

% Log Out

f.  The display after opening the Chromium browser is as follows

www.orangepi.org 244 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

”S Applications - @ New Tab - Chromium Fri 20 May, 07:02 « i orangepi
O ~
4 - o x

e Ta v
> ¢ (al > %) &0 & ¢

® Chromium isn't your default browser [NESEERERNIS

Google

Q Search Google or type a URL )

eeeeeeeeeeeeeeeeeee

3) If the Chromium browser cannot be installed by the above method, you can directly
download the corresponding deb package, and then upload it to the Ubuntu system of the
development board for direct installation
a. The deb package required by the Chromium browser can be downloaded from
the link below
Link:https://drive.google.com/drive/folders/1¢706fBjTZYoervimc70TtGemLSoww6tz
0?usp=sharing

My Drive > Other » orangepi-build ~

Mame

B testvideo

B arméd_deb
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] soies

firefox-esr_91.9.0esr+build1-0ubuntu.22.04.1_arm&d.deb

==
|\ I
Vet

chromium-codecs-ffmpeg-extra_101.0.4951.15-0ubuntul~ppal~22.04.1_amd64.deb

d II
| -

chromium-browser_101.0.4951.15-0ubuntul~ppal~22.04.1_arm&4.deb

=
Hati

b. After downloading, upload it to the Ubuntu system of the development board
c. Then use the following command to install the deb package of the Chromium

browser

orangepi@orangepi:~$ sudo dpkg -i \
chromium-codecs-ffmpeg-extra_101.0.4951.15-Oubuntul~ppal~22.04.1_armo64.deb
orangepi@orangepi:~$ sudo dpkg -i \
chromium-browser_101.0.4951.15-0Oubuntul~ppal~22.04.1_armé4.deb

d. After installation, you can see the shortcut of the Chromium browser in the

application

5 hpplications -

& Run Program...
EA terminal Emulator
B File Manager

) Mail Reader

@ web Browser

Bl settings »
il Accessories »
A Graphics

¢ Help

B Multimedia
I office

% system

% Log Out

e. The display after opening the Chromium browser is as follows
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5 Applications 2@ New Tab - Chromium El Fri 20 May, 07:02 @ & el orangepi
Sbi -0 x

Google

Q  search Google or type a URL U

eeeeeeee

3.34. 2. Installation method of Ubuntu22.04 Firefox browser
1) Ubuntu22.04 only supports the snap version of the Firefox browser by default. The

installation command is:

orangepi@orangepi:~$ sudo apt install firefox

2) The firefox-esr version browser can be installed by the following methods:

a. First add firefox-esr version PPA source

orangepi@orangepi:~$ sudo add-apt-repository ppa:mozillateam/ppa

PPA publishes dbgsym, you may need to include 'main/debug' component

Repository: 'deb https://ppa.launchpadcontent.net/mozillateam/ppa/ubuntu/ jammy main'
Description:

Mozilla Team's Firefox 91 ESR and Thunderbird 91 or 78 stable builds

More info: https://launchpad.net/~mozillateam/+archive/ubuntu/ppa

Adding repository.

Press [ENTER] to continue or Ctrl-c to cancel. <--- Please enter here to confirm

b. Then install firefox-esr using the command below

orangepi@orangepi:~$ sudo apt install firefox-esr

c. After installation, you can see the shortcut of firefox-esr browser in the

application
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5 Applications -
Q Run Program..
B Terminal Emulator
B File Manager
: Mail Reader
@ web Browser
o8 Settings
kb Accessonies
Al Graphics
Wl Help
9 Intermet *¥ Firefox Web Browser
8B multimedia
' Office
¢ System

= Log Out

starts
here

Welcome to Firefox

3. 35. Partial programming language test supported by Linux

system

3.35.1. Debian Bullseye System
1) Debian Bullseye is installed with gcc compilation toolchain by default, which can
directly compile C language programs in the Linux system of the development board

a. The version of a.gcc is shown below

orangepi@orangepi:~$ gec --version
gcc (Debian 10.2.1-6) 10.2.1 20210110
Copyright (C) 2020 Free Software Foundation, Inc.
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This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.

b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c
#Hinclude <stdio.h>

int main(void)
{

printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bullseye has Python3 installed by default

a. The specific version of Python is as follows

orangepi@orangepi:~$ python3

Python 3.9.2 (default, Feb 28 2021, 17:03:44)

[GCC 10.2.1 20210110] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. Write the hello_world.py program in the Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bullseye does not install Java compilation tools and runtime environment by
default
a. You can install openjdk with the following command, the latest version in
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Debian Bullseye is openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

c. Write the Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
}
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world

Hello World!

3.35.2. Debian Buster System

4) Debian Buster is installed with gcc compilation toolchain by default, which can

directly compile C language programs in the Linux system of the development board

a. The version of a.gcc is shown below

orangepi@orangepi:~$ gcc --version
gcc (Debian 8.3.0-6) 8.3.0
Copyright (C) 2018 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.
b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
printf("Hello World!\n");
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return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

5) Debian Buster is installed with Python2 and Python3 by default

a. The specific version of Python is as follows

orangepi@orangepi:~$ python

Python 2.7.16 (default, Oct 10 2019, 22:02:15)

[GCC 8.3.0] on linux2

Type "help", "copyright", "credits" or "license" for more information.
>>>

orangepi@orangepi:~$ python3

Python 3.7.3 (default, Jan 22 2021, 20:04:44)

[GCC 8.3.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. Write the hello_world.py program in the Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_weorld.py is as follows

orangepi@orangepi:~$ python hello_world.py
Hello World!

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

6) Debian Buster does not install Java compilation tools and runtime environment by
default
a. You can install openjdk with the following command, the default version in

Debian Buster is openjdk-11

orangepi@orangepi:~$ sudo apt install -y openjdk-11-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version
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openjdk 11.0.13 2021-10-19
OpenJDK Runtime Environment (build 11.0.13+8-post-Debian-1deb10ul)
OpenJDK 64-Bit Server VM (build 11.0.13+8-post-Debian-1deb10ul, mixed mode)

c. Write the Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
b
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world

Hello World!

3.35.3. Ubuntu Jammy system

1) Ubuntu Jammy is installed with gcc compilation toolchain by default, which can

directly compile C language programs in the Linux system of the development board

a. The version of a.gcc is shown below

orangepi@orangepi:~$ gec --version
gcc (Ubuntu 11.2.0-19ubuntul) 11.2.0
Copyright (C) 2021 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.
b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
printf("Hello World!\n");

return 0;
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c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Ubuntu Jammy has Python3 installed by default

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3
Python 3.10.4 (main, Apr 2 2022, 09:04:19) [GCC 11.2.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. Write the hello_world.py program in the Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_weorld.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Ubuntu Jammy does not install Java compilation tools and runtime environment by
default

a. You can use the following command to install openjdk-18

orangepi@orangepi:~$ sudo apt install -y openjdk-18-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

openjdk 18-ea 2022-03-22

OpenJDK Runtime Environment (build 18-ea+36-Ubuntu-1)

OpenJDK 64-Bit Server VM (build 18-ea+36-Ubuntu-1, mixed mode, sharing)

c. Write the Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java
public class hello_ world

{

public static void main(String[] args)

{

System.out.println("Hello World!");
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}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world

Hello World!

3.35.4. Ubuntu Focal system

4) Ubuntu Focal is installed with gcc compilation toolchain by default, which can

directly compile C language programs in the Linux system of the development board

a. The version of a.gcc is shown below

orangepi@orangepi:~$ gee --version
gcc (Ubuntu 9.3.0-17ubuntul~20.04) 9.3.0
Copyright (C) 2019 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.
b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gee -o hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

5) Ubuntu Focal has Python3 installed by default

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3
Python 3.8.10 (default, Sep 28 2021, 16:10:42)
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[GCC 9.3.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. Write the hello_world.py program in the Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_weorld.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

6) Ubuntu Focal does not install Java compilation tools and runtime environment by
default

a. You can install openjdk-17 using the following command

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

openjdk 17.0.2 2022-01-18

OpenJDK Runtime Environment (build 17.0.2+8-Ubuntu-120.04)

OpenJDK 64-Bit Server VM (build 17.0.2+8-Ubuntu-120.04, mixed mode, sharing)

c. Write the Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
b
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!
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3.36. The method of remotely logging in to the Linux system
desktop

Compared with VNC, it is more recommended to use NoMachine to remotely

log in to the Linux system desktop

3.36.1. Remote login using NoMachine

Please make sure that the Ubuntu or Debian system installed on the
development board is the desktop version. In addition, NoMachine also provides
detailed usage documentation. It is strongly recommended to read through this
documentation to familiarize yourself with the wusage of NoMachine. The
documentation links are as follows:

https://knowledgebase.nomachine.com/DT10R00166

NoMachine supports Windows, Mac, Linux, iOS and Android platforms, so we
can remotely log in to control the Orange Pi development board through
NoMachine on a variety of devices. The following demonstrates how to remotely log
in to the Linux system desktop of the Orange Pi development board through
NoMachine in Windows. For installation methods on other platforms, please refer to

the official documentation of NoMachine.

Before operation, please make sure that the Windwos computer and the
development board are in the same local area network, and can log in to the Ubuntu

or Debian system of the development board normally through ssh.
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1) First download the installation package of the Linux arm64 deb version of the
NoMachine software, and then install it into the Linux system of the development board
a. Since both RK3399 and RK3399-T are SOCs of ARMvS architecture, the system
we use 1s Ubuntu or Debian, so here we need to download the NoMachine for
ARM ARMYvS8 DEB installation package. The download link is as follows:

Note that this download link may change, please look for the Armv8/Armé4
version of the deb package.

https://www.nomachine.com/download/download&id=116&s=ARM

Home / Download / NoMachine for ARM - arm64

NoMachine for ARM - arm64

Version: 7821

Package size: 4223 MB

Package type: DEB

MDS5 signature: 5d4chbhalflf7569fc5918296fe39156

For: Ubuntu 14.04/16.04 /18.04 /20.04, Debian 8/9/10

@ Although your ARMv8 device may not be listed here, we encourage you to try the packages. Please consult the installation and configuration

notes about Linux for ARM packages for more details about devices and specific distributions we have tested

b. In addition, the NoMachine installation package can also be downloaded in the

official tool

linuxi5a3 BALHE
ESHERTTE . 20211228 02:33
WNC-Viewer-6.21.1109-Windows.exe 11.3M
nomachine_7.9.2_1_arm&4.deb 42,2M
nomachine_7.9.2_1_amd6<.deb 45.6M

nomachine_7.9.2_1.exe 34.4M

Please download the installation package of the Arm6&4 version

nomachine_7.9.2_1.dmg 45.2M

c. Then upload the downloaded nomachine 7.9.2 1 armé64.deb to the Linux
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system of the development board
d. Then use the following command to install NoMachine in the Linux system of

the development board

orangepi@orangepi:~$ sudo dpkg -i nomachine_7.9.2 1 _armé64.deb
[sudo] password for orangepi:

Selecting previously unselected package nomachine.

(Reading database ... 182635 files and directories currently installed.)
Preparing to unpack nomachine 7.9.2 1 armé64.deb ...

Unpacking nomachine (7.9.2-1) ...

Setting up nomachine (7.9.2-1) ...

INX> 700 Starting install at: Sun Apr 17 10:52:07 2022.

INX> 700 Installing: nxclient version: 7.9.2.

INX> 700 Using installation profile: Debian.

INX> 700 Install log is: /ust/NX/var/log/nxinstall.log.

INX> 700 Compiling the USB module.

INX> 700 Installing: nxplayer version: 7.9.2.

INX> 700 Using installation profile: Debian.

INX> 700 Install log is: /ust/NX/var/log/nxinstall.log.

INX> 700 To connect the remote printer to the local desktop,

INX> 700 the user account must be a member of the CUPS System Group: Ipadmin.
INX> 700 Installing: nxnode version: 7.9.2.

INX> 700 Using installation profile: Debian.

INX> 700 Install log is: /ust/NX/var/log/nxinstall.log.

INX> 700 Creating configuration in: /ust/NX/etc/node.cfg.

INX> 700 Installing: nxserver version: 7.9.2.

INX> 700 Using installation profile: Debian.

INX> 700 Install log is: /ust/NX/var/log/nxinstall.log.

INX> 700 Creating configuration in: /ust/NX/etc/server.cfg.

INX> 700 Install completed at: Sun Apr 17 10:53:00 2022.

INX> 700 NoMachine was configured to run the following services:
INX> 700 NX service on port: 4000

2) Then download the installation package of the Windows version of the NoMachine

software, the download address is as follows

https://www.nomachine.com/download/download &id=8
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Home / Download / NoMachine for Windows

NoMachine for Windows

Version: 7821

Package size: 3443 MB

Package type: EXE

MDS5 signature: 0e7012775442f05873de05eb5bdcedf0

For: Windows i386/AMD64 XP/Vista/7/8/8.1/10/11/Windows Server 2008/2012/2016/2019

3) Then install NoMachine in Windows

a. Double-click NoMachine in Windows to start the installation of NoMachine, and
then select Next

2 setup - NoMachine i *

NOMACHINE Welcome to the NoMachine Setup
Wizard

This will install NoMachine 7.8.2 on your computer,

It is recommended that you dlose all other NoMachine
programs before continuing.

Click Next to continue or Cancel to exit Setup.

T he network computing CompPany

b. Then select I accept the agreement, and then select Next

[ Setup - NoMachine = X
License Agreement
Flease read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Language | English b4

End-User License Agreement ~

MoMachine - Luxembourg

MoMachine Product License

chine 5.4.r.1. All Rights Reserved.

<Back Cancel

c. Then click Next
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[ Setup - NoMachine = *
Select Destination Location
Where should NoMachine be installed?

Setup will install NoMachine into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.,

Browse...

At least 130.1 MB of free disk space is required.

d. The installation process will then begin

[E setup - NoMachine = X
Installing
Please wait while Setup installs NoMachine on your computer,

Extracting files. ..
C:'\Program Files (x86)WoMachine\binibnxpdfa4.dll

Cancel

e. After the installation is complete, the display is as shown in the figure below,
and then click Finish.

[ Setup - NoMachine —

NOMALCHINE Completing the NoMachine Setup
Wizard

Setup has finished installing MoMachine on your computer.

Click Finish to exit Setup.

T he network computing compPany

f.  Then NoMachine will prompt you to restart to complete the installation, here we
choose Yes (Y) to restart the computer
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Setup - NoMachine

To complete the installation of NoMachine, setup must restart your
computer.

‘Would you like to restart now?

4) Then open NoMachine in Window double click

"

MNoMachine

5) Then click OK

m NoMachine - O X

Welcome to NoMachine NOMADCHINE

Using MoMachine you can connect, control and work on any remote computer. You can do that by inserting the IP
address or the service URL of that machine.

Insert the service URL or IP of the computer

O Search Machines
& Add Testerive
nx://192.168.85.1 l‘_"i;dom-.ect to host Testdrive> |.‘__'¥J¢Cnnﬁgufe conné
nx://192.168.124.1 T
nx:/f192.168.1.10

Then connect immediately or customize the connection

Use one of these URLs to connect to this desktop

[] Don't show this dialog anymore OK

6) After NoMachine is started, it will automatically scan other devices with NoMachine
installed in the local area network. After entering the main interface of NoMachine, you
can see that the development board is already in the list of connectable devices, and then
click the position shown in the red box in the figure below. Start to log in to the Linux
system desktop of the development board
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m NoMachine - O .4
Machines NOMACHINE
& Add [ E : Q, Search EE View GT Order 2. Settings
e . "
orangepid-lts,
Debian GMNU/Linux 10
(buster) & NX
7) Then click Yes
[ NoMachine - arangepid-Its, Debian GNU/Linux 10 (buster) = O *
Certificate has changed NOMACHINE
Remate host identification has changed. This can indicate that someane is trying to hijack the network
connection, or the S5L certificate has been replaced due to a reinstallation of the NoMachine server Do
you want to proceed anyway and replace the old SSL certificate in the list of known hosts?
No ][ Yes ]

8) Then enter the user name orangepi and password orangepi of the Linux system of the

development board in the corresponding position in the figure below, and then click
Login to start logging in
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E NoMachine - orangepid-Its, Debian GNU/Linux 10 (buster) — | *

orangepid-Its, Debian GNU/Linux 10 (buster) NOMACHINE

Please type your username and password to login.

Username  orangepi

Password :........

Save this password in the connection file

9) Then click OK

m NoMachine - arangepid-lts, Debian GNU/Linux 10 (buster) o O *

orangepi4-Its, Debian GNU/Linux 10 (buster) NOMACHINE

Audio is being forwarded to
' ~ the remote servex

Mute audio on the server while I'm «

171 Whuse audia on the server

Don't show anymore for this connection

10) Then you can set the display resolution, select it according to your needs, and then
click OK
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m MoMachine - orangepid-lts, Debian GNU/Linux 10 (buster) — O =

orangepid-Its, Debian GNU/Linux 10 (buster)

II @ Scale the remote-aeslﬂop'-l‘o'ﬁ;'i
! © Show the remote desktop at its

m MNoMachine - orangepid-lts, Debian GNU/Linux 10 (buster) o [} >

orangepi4-lts, Debian GNU/Linux 10 (buster)

Display resolution

lI' © Don't resize the remote display
" © Reﬁzeﬁ\erenm&splaymﬂmtch

© Resize the remote display to match |

Don't show anymore for this connection

11) Finally, you can see the desktop of the development board Linux system.

a. Debian Buster
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5 x
02:51 €3 [ «§) orangepi

angepia-lts: ~
orangepid-its: — 80x24

b. Debian Bullseye Linux5.10 The system is currently unavailable for testing
c. Ubuntu Focal Linux5.10 The system is currently unavailable for testing

d. Ubuntu Jammy

[ HoMachin

S 55

3. 37. How to install Docker

The official installation documentation link provided by Docker is as follows:

Debian system: https://docs.docker.com/engine/install/debian/

Ubuntu system: https://docs.docker.com/engine/install/ubuntu/

1) The old version of the Docker installation package is called docker, docker.io or

docker-engine. If these packages are installed, you need to uninstall them first. The
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command is as follows:

orangepi@orangepi:~$ sudo apt-get remove -y docker docker-engine docker.io \
containerd runc

2) Then add the official docker software repository

a. The commands used by the Debian system are as follows

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt-get install -y ca-certificates curl gnupg Isb-release
orangepi@orangepi:~$ curl -fsSL https://download.docker.com/linux/debian/gpg | \
sudo gpg --dearmor -o /usr/share/keyrings/docker-archive-keyring.gpg
orangepi@orangepi:~$ echo "deb [arch=$(dpkg --print-architecture) \
signed-by=/usr/share/keyrings/docker-archive-keyring.gpg|] \
https://download.docker.com/linux/debian \

S(Isb_release -cs) stable" | sudo tee /etc/apt/sources.list.d/docker.list > /dev/null

b. The command used by the Ubuntu system is as follows

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt-get install -y ca-certificates curl gnupg Isb-release
orangepi@orangepi:~$ curl -fsSL https://download.docker.com/linux/ubuntu/gpg | \
sudo gpg --dearmor -o /usr/share/keyrings/docker-archive-keyring.gpg
orangepi@orangepi:~$ echo "deb [arch=$(dpkg --print-architecture) \
signed-by=/usr/share/keyrings/docker-archive-keyring.gpg|] \
https://download.docker.com/linux/ubuntu \

S(Isb_release -cs) stable" | sudo tee /etc/apt/sources.list.d/docker.list > /dev/null

3) Then install Docker Engine

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt-get install -y docker-ce docker-ce-cli containerd.io

Note: If an error is reported after Debian Buster is installed, please enter the

following command to solve it:

orangepi@orangepi:~$ echo 1 | update-alternatives --config iptables > /dev/null

orangepi@orangepi:~$ sudo systemctl restart docker

4) Then you can add the current user to the docker user group, so that you can run docker
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commands without sudo

orangepi@orangepi:~$ sudo usermod -aG docker SUSER

Note: You need to log out and log in again for the system to take effect, or

restart the system.

5) Verify the status of docker

orangepi@orangepi:~$ systemctl status docker

e docker.service - Docker Application Container Engine
Loaded: loaded (/lib/systemd/system/docker.service; enabled; vendor preset: enabled)
Active: active (running) since Mon 2020-08-24 10:29:22 UTC; 26min ago
Docs: https://docs.docker.com
Main PID: 3145 (dockerd)
Tasks: 15
CGroup: /system.slice/docker.service
L3145 /usr/bin/dockerd -H fd://

--containerd=/run/containerd/containerd.sock

6) You can use the following command to test docker, if you can run hello-world, it

means that docker can be used normally

orangepi@orangepi:~$ docker run hello-world

Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3a4c147a449¢ef11e0941al{fd0bf4a8e6c9408b2600777¢c5

Status: Downloaded newer image for hello-world:latest

Hello from Docker!

This message shows that your installation appears to be working correctly.

7) Method of setting docker warehouse as domestic source
a. Create the /etc/docker/daemon.json file and add the following configuration to
it

‘orangepi@orangepiwﬂi sudo vim /etc/docker/daemon.json
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"registry-mirrors": |

"https://docker.mirrors.ustc.edu.cn"

b. Then enter the following command to restart the docker service (or restart the

system)

orangepi@orangepi:~$ sudo systemctl restart docker

3. 38. Python related instructions

3.38.1. How to compile and install Python source code

If the Python version in the Ubuntu or Debian system software repository does
not meet the development requirements, and you want to use the latest version of
Python, you can use the following method to download the Python source package to
compile and install the latest version of Python.

The following demonstration is to compile and install the latest version of
Python 3.9. If you want to compile and install other versions of Python, the method
is the same (you need to download the source code corresponding to the Python you

want to install).

1) First install the dependencies needed to compile Python

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt install -y build-essential zliblg-dev \
libncurses5-dev libgdbm-dev libnss3-dev libssl-dev libsqlite3-dev \
libreadline-dev libffi-dev curl libbz2-dev

2) Then download the latest version of Python3.9 source code and unzip it

orangepi@orangepi:~$ wget \
https://www.python.org/ftp/python/3.9.10/Python-3.9.10.tgz
orangepi@orangepi:~$ tar xvf Python-3.9.10.tgz

3) Then run the configure command

orangepi@orangepi:~$ c¢d Python-3.9.10

orangepi@orangepi:~$ ./configure --enable-optimizations
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4) Then compile and install Python3.9, the compilation time will take about half an hour

orangepi@orangepi:~$ make -j4

orangepi@orangepi:~$ sudo make altinstall

5) After installation, you can use the following command to check the version number of
the Python you just installed

orangepi@orangepi:~$ python3.9 --version
Python 3.9.10

6) Then update pip

orangepi@orangepi:~$ /usr/local/bin/python3.9 -m pip install --upgrade pip

3.38.2. How to replace pip source in Python

The default source used by Linux system pip is the official source of Python, but
the speed of accessing the official source of Python in China is very slow, and the
installation of Python packages often fails due to network reasons. So when using

pip to install the Python library, please remember to replace the pip source.

1) First install python3-pip

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt-get install -y python3-pip

2) The method of permanently replacing the pip source under Linux
a. First create a new ~/.pip directory, then add the pip.conf configuration file, and

set the source of pip to Tsinghua source in it

orangepi@orangepi:~$ mkdir -p ~/.pip
orangepi@orangepi:~$ cat <<EOF > ~/.pip/pip.conf
[global]

timeout = 6000

index-url = https://pypi.tuna.tsinghua.edu.cn/simple
trusted-host = pypi.tuna.tsinghua.edu.cn

EOF

b. Then using pip3 to install the Python library will be very fast

3) The method of temporarily replacing the pip source under Linux, where
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<packagename> needs to be replaced with a specific package name

orangepi@orangepi:~$ pip3 install <packagename>-i \

https://pypi.tuna.tsinghua.edu.cn/simple --trusted-host pypi.tuna.tsinghua.edu.cn

3. 39. Installation method of OpenCV

3.39.1. Using apt to install OpenCV

1) The installation command is as follows

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt-get install -y libopencv-dev python3-opencv

2) Then use the following command to print the version number of OpenCV and the
output is normal, indicating that the installation of OpenCV is successful
a. The version of OpenCV in Ubuntu22.04 is as follows:

orangepi@orangepi:~$ python3 -c¢ "import cv2; print(cv2. version_ )"
4.5.4

b. The version of OpenCV in Ubuntu20.04 is as follows:
orangepi@orangepi:~$ python3 -c¢ "import cv2; print(cv2. _version_ )"
4.2.0

c. The version of OpenCV in Debianl0 is as follows:

orangepi@orangepi:~$ python3 -¢ "import cv2; print(cv2._ version_ )"
3.2.0
d. The version of OpenCV in Debianl1 is as follows:

orangepi@orangepi:~$ python3 -¢ "import cv2; print(cv2._ version_ )"
4.5.1

3.40. How to install Home Assistant

Note that only the method of installing Home Assistant in Ubuntu or Debian

system is provided here. For detailed usage of Home Assistant, please refer to the

official documentation or corresponding books.

3.40. 1. Install via docker
1) Please install docker first, and make sure that docker can run normally. For the

installation steps of Docker, please refer to the instructions in the section How to Install
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Docker.

2) Then you can search for the docker image of Home Assistant

orangepi@orangepi:~$ docker search homeassistant

3) Then use the following command to download the docker image of Home Assistant to
the local, the image size is about 1GB, the download time will be longer, please wait

patiently for the download to complete

orangepi@orangepi:~$ docker pull homeassistant/home-assistant

Using default tag: latest

latest: Pulling from homeassistant/home-assistant

be307f383ecc: Downloading

Stbcdc07ac88: Download complete

...... (omit part of the output)

3cc6al510c9f: Pull complete

7a4e4d5b979f1: Pull complete

Digest:
sha256:81d38115008c082a37da97d8b08dd8b358dae7ecf49e62ce3eflecacfc4381bb

Status: Downloaded newer image for homeassistant/home-assistant:latest

docker.io/homeassistant/home-assistant:latest

If the network connected to the development board is relatively fast, but the
download of the docker image is particularly slow, please check if you forgot to
configure the download address of the docker image as a domestic source. The

configuration method is described in the section on how to install Docker.

4) Then you can use the following command to view the docker image of Home

Assistant just downloaded

orangepi@orangepi:~$ docker images homeassistant/home-assistant
REPOSITORY TAG IMAGE ID CREATED SIZE
homeassistant/home-assistant  latest bfa0ab9elcf5 2 monthsago 1.17GB

5) At this point, you can run the docker container of Home Assistant

orangepi@orangepi:~$ docker run -d \

--name homeassistant \
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--privileged \

--restart=unless-stopped \

-e TZ=Asia/Shanghai \

-v /home/orangepi/home-assistant:/config \
--network=host \

homeassistant/home-assistant:latest

6) Then enter [IP address of the development board: 8123] in the browser to see the

interface of Home Assistant

The startup of the Home Assistant container takes a while, if the interface below
does not appear normally, please wait a few seconds before refreshing. If the
following interface is not displayed after waiting for more than a minute, it means
that there is a problem with the Home Assistant installation. At this time, you need
to check whether there is a problem with the previous installation and setting

process.

& e} O @ 1021681158123 /onboarding hi = o6 » =

orsngepi

m Home Assistant

. FHIOAL X7
B?

IR SRR W FFR,

7) Then enter your name, username and password and click Create Account
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Home Assistant
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8) Then follow the interface prompts to set according to your own preferences, and then
click Next
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9) Then click Next
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10) Then click Finish
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11) The main interface finally displayed by Home Assistant is shown in the figure below
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12) Ways to stop the Home Assistant container

a. The command to view the docker container is as follows

orangepi@orangepi:~$ docker ps -a

b. The command to stop the Home Assistant container is as follows
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orangepi@orangepi:~$ docker stop homeassistant

c. The command to delete the Home Assistant container is as follows

orangepi@orangepi:~$ docker rm homeassistant

3.40. 2. Install via python

Before installation, please change the source of pip to a domestic source to speed
up the installation of Python packages. For the configuration method, see the

description in the section How to replace pip source in Python.

1) First install the dependency package

orangepi@orangepi:~$ sudo apt-get update

orangepi@orangepi:~$ sudo apt-get install -y python3 python3-dev python3-venv
python3-pip libffi-dev libssl-dev libjpeg-dev zlib1g-dev autoconf build-essential
libopenjp2-7 libtiffS libturbojpeg0-dev tzdata

2) Then you need to compile and install Python 3.9. For the method, please refer to the

section on compiling and installing Python source code.

The default Python version of Debian Bullseye is Python3.9, so there is no need
to compile and install.
The default Python version of Ubuntu Jammy is Python3.10, so there is no need

to compile and install.

3) Then create a Python virtual environment

orangepi@orangepi:~$ sudo mkdir /srv/homeassistant
orangepi@orangepi:~$ sudo chown orangepi:orangepi /srv/homeassistant
orangepi@orangepi:~$ cd /srv/homeassistant

orangepi@orangepi:~$ python3.9 -m venv .

orangepi@orangepi:~$ source bin/activate

(homeassistant) orangepi@orangepi:/srv/homeassistant$

The fourth command Ubuntu Jammy needs to be modified to python3.10 -m

veny .

4) Then install the required Python packages

(homeassistant) orangepi@orangepi:/srv/homeassistant$ python3 -m pip install wheel
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5) Then you can install Home Assistant Core

(homeassistant) orangepi@orangepi:/srv/homeassistant$ pip3 install homeassistant

6) Then enter the following command to run Home Assistant Core

(homeassistant) orangepi@orangepi:/srv/homeassistant$ hass

7) Then enter [IP address of the development board: 8123] in the browser to see the

interface of Home Assistant

When you run the hass command for the first time, it will download, install and
cache some necessary libraries and dependencies. This process may take a few
minutes. Note that the interface of Home Assistant cannot be seen in the browser at

this time, please wait for a while before refreshing.

« c O R 192168.1.20:8123/onboarding htm! % L B o8 » =
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3. 41. Installation method of Tensorflow

Note that before installing Tensorflow, please make sure that the Linux system
used is Debian Buster. The installation method of Tensorflow demonstrated in this

section cannot be guaranteed to work normally on other versions of Linux systems.

3.41.1. The method of using script to automatically install
Tensorflow
1) First download and install the tensorflow installation script provided by Orange Pi

orangepi@orangepi:~$ wget \
https://gitee.com/leeboby/tensorflow/raw/master/install_tensorflow.sh

2) Then run the install_tensorflow.sh script to start installing tensorflow
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orangepi@orangepi:~$ sudo bash install_tensorflow.sh

3) After the tensorflow installation is completed, the version number of tensorflow will
be automatically tested and printed. If you can see the following output at the end, it
means that the tensorflow installation is successful

#Hi### Start Test Tensorflow #####

Tensorflow version is : 2.4.0

#it###H## End Test Tensorflow ###H#H#

3.41.2. Steps to manually install Tensorflow
1) First use the following command to set the source of pip to Tsinghua source to speed

up the download speed of the Python package

orangepi@orangepi:~$ mkdir -p ~/.pip
orangepi@orangepi:~$ cat <<EOF > ~/.pip/pip.conf
[global]

timeout = 6000

index-url = https://pypi.tuna.tsinghua.edu.cn/simple
trusted-host = pypi.tuna.tsinghua.edu.cn

EOF

2) Then install the dependency package

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt install -y python3-pip gfortran \
libopenblas-dev liblapack-dev libatlas-base-dev libblas-dev \
libhdf5-dev hdfS-tools libhdf5-dev zlib1g-dev zip libjpeg62-turbo-dev \
python3-dev pkg-config python3-setuptools python3-wheel

3) Then download the whl package related to tensorflow

orangepi@orangepi:~$ git clone --depth=1 https://gitee.com/leeboby/tensorflow.git

4) Then enter the tensorflow directory to install the whl package that tensorflow depends

on

orangepi@orangepi:~$ cd tensorflow
orangepi@orangepi:~/tensorflow$ pip3 install \
tensorflow/grpcio-1.32.0-cp37-cp37m-linux_aarch64.whl

orangepi@orangepi:~/tensorflow$ pip3 install \
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tensorflow/numpy-1.19.5-cp37-cp37m-linux_aarch64.whl
orangepi@orangepi:~/tensorflow$ pip3 install \

tensorflow/hSpy-2.10.0-cp37-cp37m-linux_aarch64.whl

5) Then you can use the following command to install tensorflow

orangepi@orangepi:~/tensorflow$ pip3 install \

tensorflow-2.4.0-cp37-none-linux_aarch64.whl

6) After installing tensorflow, you can use the following command to print the version
number of tensorflow. If the version number 2.4.0 of tensorflow can be printed out

normally, it means that the installation of tensorflow is successful

orangepi@orangepi:~/tensorflow$ python3 -¢ \
"import tensorflow; print(tensorflow.__ version_ )"
2.4.0

7) References

https://github.com/lhelontra/tensorflow-on-arm
https://tf.kmtea.eu/whl/stable.html

https://www.tensorflow.org

https://repo.rock-chips.com/pypi/simple

3. 42. Installation method of OpenMediaVault

OpenMediaVault is a Debian-based NAS operating system.
It can be known from the table below:

Debian10 can only install OpenMediaVault 5.x version;

Debianl1l1 can only install OpenMediaVault 6.x version.
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Table 1: openmediavault historical releases

VersiognCodename Base Distro | Status Date Released
0.2 Ix Debian 6 EOL Oct 2011

03 Omnious Debian 6 EOL Jul 2012

0.4 Fedaykin Debian 6 EOL Sep 2012
0.5 Sardoukar Debian 6 EOL Aug 2013
1.0 Kralizec Debian 7 EOL Sept 2014
2.0 Stoneburner Debian 7 EOL Jun 2015

3.0 Erasmus Debian 8 EOL Jun 2016
4.0 Arrakis Debian 9 EOL Apr 2018
5.0 Usul Debian 10 Stable Mar 2020
6.0 Shaitan Debian 11 In Development est. Q22022

So before installation, please select the version of OpenMediaVault you want to
install, and then make sure that the Debian system used by the development board is
the matching system.

In addition, OpenMediaVault officially recommends using the server version of
the system, so please do not use the desktop version of the system to install
OpenMediaVault.

Can I install openmediavault on top a running Debian system? Yes, but it is recommended that the current run-
ning OS not to have a desktop environment installed.

3.42. 1. Install OpenMediaVault 5.x on Debian 10

Note that Debian10 can only install OpenMediaVault 5.x.

1) The official documentation of OpenMediaVault is as follows:

a. Documentation for version 5.x (stable version of OpenMediaVault)

https://openmediavault.readthedocs.io/en/5.x/

2) The official documentation for installing OpenMediaVault in Debian10 is as follows:

https://openmediavault.readthedocs.io/en/5.x/installation/on_debian.html

3) First install the keyring of OpenMediaVault, note that the following commands are

executed under the root user

root(@orangepi:~# apt-get install -y gnupg

root@orangepi:~# wget -O \
""/etc/apt/trusted.gpg.d/openmediavault-archive-keyring.asc" \
https://packages.openmediavault.org/public/archive.key
root@orangepi:~# apt-key add \

""/etc/apt/trusted.gpg.d/openmediavault-archive-keyring.asc"
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4) Then add the package repository of OpenMediaVault, pay attention to switch to the
root user and enter the following command, the black font part is a complete command,

please copy it directly

root@orangepi:~# cat <<EOF > /etc/apt/sources.list.d/openmediavault.list

deb https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/public usul main

deb https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/packages usul main

## Uncomment the following line to add software from the proposed repository.

# deb https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/public usul-proposed main
# deb https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/packages usul-proposed main
## This software is not part of OpenMediaVault, but is offered by third-party

## developers as a service to OpenMediaVault users.

# deb https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/public usul partner

# deb https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/packages usul partner
EOF

The Tsinghua source is used above. For related instructions, please refer to the

following link

https://mirrors.tuna.tsinghua.edu.cn/help/openmediavault/

5) Then use the following command to install OpenMediaVault
root@orangepi:~# export LANG=C.UTF-8

root@orangepi:~# export DEBIAN_FRONTEND=noninteractive
root@orangepi:~# export APT_LISTCHANGES_FRONTEND=none
root(@orangepi:~# apt-get update

root@orangepi:~# apt-get --yes --auto-remove --show-upgraded \
--allow-downgrades --allow-change-held-packages \
--no-install-recommends \

--option DPkg::Options::="--force-confdef" \

--option DPkg::Options::="--force-confold" \

install openmediavault-keyring openmediavault

6) Then run the following command. After the operation is completed, enter the IP
address of the development board in the browser to open the login page of
OpenMediaVault

root@orangepi:~# omv-confdbadm populate
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7) The login interface of OpenMediaVault is as follows

L et O & 192168.1.20 ] s Ty & 1% » =

8) Then enter the default username admin and password openmediavault

BT

admin

openmediavault

9) The main interface displayed by OpenMediaVault login is as follows
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3.42. 2. [Install OpenMediaVault 6.x on Debian 11

Note that Debian11 can only install OpenMediaVault 6.x.

1) The official documentation of OpenMediaVault is as follows:

https://openmediavault.readthedocs.io/en/latest/

2) The official documentation for installing OpenMediaVault in Debian looks like this:

https://openmediavault.readthedocs.io/en/latest/installation/on_debian.html

3) First install the keyring of OpenMediaVault, note that the following commands are

executed under the root user

root(@orangepi:~# apt-get install -y gnupg

root@orangepi:~# wget -O  \
""/etc/apt/trusted.gpg.d/openmediavault-archive-keyring.asc" \
https://packages.openmediavault.org/public/archive.key
root@orangepi:~# apt-key add \

""/etc/apt/trusted.gpg.d/openmediavault-archive-keyring.asc"

4) Then add the package repository of OpenMediaVault, pay attention to switch to the
root user and enter the following command, the black font part is a complete command,

please copy it directly

root(@orangepi:~# cat <<EOF >> /etc/apt/sources.list.d/openmediavault.list

deb https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/public shaitan main
deb https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/packages shaitan main
## Uncomment the following line to add software from the proposed repository.

# deb https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/public shaitan-proposed main

# deb https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/packages shaitan-proposed main
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## This software is not part of OpenMediaVault, but is offered by third-party

## developers as a service to OpenMediaVault users.

# https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/public shaitan partner

# deb https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/packages shaitan partner
EOF

The Tsinghua source is used above. For related instructions, please refer to the

following link

https://mirrors.tuna.tsinghua.edu.cn/help/openmediavault/

5) Then use the following command to install OpenMediaVault
root@orangepi:~# export LANG=C.UTF-8

root@orangepi:~# export DEBIAN_FRONTEND=noninteractive
root@orangepi:~# export APT_LISTCHANGES_ FRONTEND=none
root(@orangepi:~# apt-get update

root@orangepi:~# apt-get --yes --auto-remove --show-upgraded \
--allow-downgrades --allow-change-held-packages \
--no-install-recommends \

--option DPkg::Options::="--force-confdef" \

--option DPkg::Options::="--force-confold" \

install openmediavault-keyring openmediavault

6) Then run the following command. After the operation is complete, enter the IP address

of the development board in the browser to open the login page of OpenMediaVault

root(@orangepi:~# omv-confdbadm populate

7) The login interface of OpenMediaVault is as follows
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8) Then enter the default username admin and password openmediavault

9) The main interface displayed by OpenMediaVault login is as follows
[EJopenmediavault

A | (R

&5

e

< EE

n | 0GR

11) Then select all these components, and then click the save button to save
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13) If the interface displayed by the CPU is not normal, you can open the diagnosis ->

performance statistics -> CPU, and then click the refresh button in the upper right

corner to refresh the
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CPU usage - by hour
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14) How to install OMV plugin
a. First open the following URL

https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/openmediavault-plugin-devel

opers/pool/main/o/openmediavault-omvextrasorg/

b. Then record the file name of the latest plugin package

A Pﬁlﬂﬂ EEAPTRG RS, HOME  EVENTS BLOG RSS  PODCAST  MIRRORS

& Index of /OpenMediaVault/openmediavault-plugin-

developers/pool/main/o/openmediavault-omvextrasorg/ s iR

File Name | File Size | Date |

Parent directory/

openmediavault-omvextrasorg 4.1.16_all.deb 73.5 KiB 2021-03-21 09:00
openmediavault-omvextrasorg 5.5.1 all.deb 63.7 KiB 2021-03-21 09:00
openmediavault-omvextrasorg 5.6.6_all.deb 66.6 KiB 2022-02-89 20:15
|openmedia\:ault-omvextr‘asar‘g_ﬁ.B.S_all.deb 57.7 KiB 2022-02-23 82:14|

c. Then use the following command to download the plug-in package shown above
in the Linux system of the development board (if the following command
cannot be downloaded, the name of the plug-in package may have changed,

please replace it with the latest name)

orangepi@orangepi:~$ wget \
https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/openmediavault-plugin-devel
opers/pool/main/o/openmediavault-omvextrasorg/openmediavault-omvextrasorg_6.
0.8 _all.deb

d. Then install the deb package just downloaded in the Linux system of the

development board

orangepi@orangepi:~$ sudo dpkg -i openmediavault-omvextrasorg 6.0.8 all.deb

e. Then click System -> Plugins to see the following interface
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| =R | EE
a x .
= Ine -
® ECEEN
@ openmediavault-anacron 6.0.1

anacron plugin for OpenMediaVault.

#5): Utilites

@i O Plugin Developers org>
E: hittp:/Jomy-extras.org]
R

KN 14.36 KiB

openmediavault-apttool 6.0.1

3 EiEm apt tool plugin for OpenMediaVault.

® st Find, install, and remove packages in apt repositories.

§ omv-extras 5): Utlties
@R 0 Plugin Developers org>
278 hitp:/Jomy-extras.org/
e

K/ 12.21 KiB

openmediavault-autoshutdown 6.0.8
OpenMediaVault AutoShutdown Plugin

Web interface for autoshutdown script. Allow system to be automatically shutdown based on use rather than a specified time.

n | B | B
m e

= IfFe
© i bl
FL7] openmediavault-anacron 6.0.1

anacron plugin for OpenMediaVault.
]

2£5: Utilities
> BN i Of Plugin Developers org>

=7: hitp://omy-extras.org/
(3 s R

K\ 14.36 KiB
B3 B

g. Then click the button shown in the figure below to start installing the selected
plug-in

| B | &

300 Utiite!

h. The plugin installation process is as follows
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35): Multimedia
4i73: Volker Theile <volker.theile@openmediavault.org>

nezilla - GParted Live -

i.  After the installation is complete, click Close

EA: Volker Theile <volker theile@openmediavault.org>.

STEAE .

15) After the plugin package is installed, there will be an omv-extras option on the right

side of the web interface. Docker, Portainer and Yacht can be installed in omv-extras

A | 5% | omv-extras

>

= y
= The 2 & o

O BmHaE

i

B mipem

<

[3 it

B} B

3 myEm

N i

© omv-extras
I RE
& Docker

& Portainer

A vacht

16) Before installing docker, please replace the software source of docker. First, use the
following command to open omvextras.list, and then replace the content in the blue font
part. Finally, please remember to use sudo apt-get update to update the package index
cache of the Linux system
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orangepi@orangepi:~$ sudo vim /etc/apt/sources.list.d/omvextras.list

deb https://mirrors.tuna.tsinghua.edu.cn/OpenMediaVault/openmediavault-plugin-developers shaitan main

deb [arch=arm64] https://mirrors.tuna.tsinghua.edu.cn/docker-ce/linux/debian bullseye stable

orangepi@orangepi:~$ sudo apt-get update

17) The way to install Docker in OMV is as follows
a. First install apparmor

orangepi@orangepi:~$ sudo apt install -y apparmor

b. Then open the control interface of Docker, and then click the imstall button to

start installing Docker

A | %% | omv-extras | Docker

Ivarfiibidocker

© BmioadiE Not instalied

o] ol

B s

H Lo B=
Bl

@ ioEs

-,

B s

3 mExEm

& Portainer

A vach

c. The display output of the Docker installation process is shown below

2% Docker ...

d. The display after the Docker installation is completed is as follows, and then
click Close.
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%% Docker ...

e. Finally, you need to set the address of the Docker warehouse to the domestic
address to speed up the download speed of the Docker container. The method
looks like this:

a) First open the /ete/docker/daemon.json file, and then add the configuration
in the red font part below (note that "data-root'": "/var/lib/docker" should
be followed by a ,)

orangepi@orangepi:~$ sudo vim /etc/docker/daemon.json
{

"data-root": "/var/lib/docker",

"registry-mirrors': [""https://docker.mirrors.ustc.edu.cn"]
}

b) Then click the restart button on the Docker control interface to restart the
Docker service for the configuration to take effect (if an error is reported,
first check whether the above configuration is correct, and then try a
few more times, or restart the Debian11 system)

S ER A | % | omv-extras | Docker
0 =%

= IfFe
© B=FEiE Installed and running
il

B mEsm
i k= ik

O

<@ 5N
B itz
B B

¥ EFEE

N i

O omv-extras

18) Portainer is a docker visual management tool. The steps to install Portainer are:

a. First open Portainer's control interface, and then click the imstall button to start

installing Portainer
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#A | % | omv-extras | Portainer

No portainer container found.

= Ifra
© Bm#EdiE 9000
B 8000
B wrEm O @mee
e
> mN O B=mssuTLs
[ itiEs ®

B3 S B I web T

3 myEm

N i

© omv-extras
I pE

& Docker

& Portainer

A vacht

b. After the installation of Portainer is completed, the display is as shown in the

figure below, and then click the close button to close it.

7%= Portainer ...

c. Then open Portainer's control interface, and then click to open the web page to

open Portainer's web control interface

A | 5 | omv-extras | Portainer
EE THEa Created
O BmHAE 9000
i
B wpEm O e=mee
> By O B&mssLILS
(3 s ®
¥ mEEm
e fEE
O omv-extras
= RE
& Docker

& Portainer

A vacht

d. The display of d.Portainer's web control interface after opening is as follows
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« c O B 1921681.21:9000/ % O
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> Portaines rom backup

e. Then set the password of Portainer, and then click Create user to enter the web
control interface of Portainer
g}\&por’roiner.io

¥ New Portainer installation

Please create the Initial administrator user.

Username admin

Password | eesseses

Confirmpassword | eesssess v

 The password must be at least 8 characters long

© Allow collection of anonymous statistics. You can find more Information about this In our privacy policy.

> Restore Portainer from backup

f.  The main interface of Portainer after login is shown as below

ﬁ?worminel io = Quick Setup © admin
Emvronment wizara Iy SCOOUNT. #9300 68

sl 11
mEEEE r '
Get Started Add
Praces e Environments
locai'e
‘whic Cel othe
Ay environments

g. Please study the usage of g.Portainer by yourself

19) Yacht and Portainer have similar functions. They are both docker visual management
tools. The installation steps are as follows:
a. First open the Yacht control interface in OMYV, and then click the install button to
start installing Yacht

WWW.orangepi.org 292 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

A | 3% | omv-extras | Yacht

X No yacht container found
=23

@© BminE 8001

b )

feE] e 17 web &

3 mrEm
o

© omv-extras

& Docker

& Portainer

b. The display after Yacht is installed is shown in the figure below, and then click
the close button to close it

1 soor

=% Yacht ...

c. Then open Yacht's control interface in OMYV, and then click to open the web

page to open Yacht's web control interface

# | %t | omv-extras | Yacht

Up About a minute

© BaEomE 8001

i
i wE L2

B e
2 umn
@ it
B i
¥ Wi

N

& Docker

& Portainer

4 vacht

& RE

d. The display of Yacht's web control interface after opening is as follows
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e. Then enter Yacht's default account admin@yacht.local in the Email column,
and enter the default password pass in the Password column, and then click
LOGIN to enter the Yacht web control interface

f.  The main interface after Yacht login is shown as below

g. Please do your own research on how to use Yacht

3.43. ROS installation method

3.43.1. How to install ROS 1 Noetic
1) The current active version of ROS 1 is as follows, the recommended version is
Noetic Ninjemys

Active ROS 1 distributions

Recommended
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Distro Release date Poster Tuturtle, turtle in tutorial EOL date

http://docs.ros.org

https://wiki.ros.org/Distributions

2) The link to the official installation documentation for ROS 1 Noetic Ninjemys is as
follows:
a. Ubuntu
http://wiki.ros.org/noetic/Installation/Ubuntu
b. Debian
http://wiki.ros.org/noetic/Installation/Debian

3) Ubuntu20.04 is recommended for Ubuntu Linux in the official installation document
of ROSNoetic Ninjemys, so please make sure that the system used by the
development board is Ubuntu 20.04. If you want to use the Debian system, please
test it yourself, and I will not demonstrate it here.

http://wiki.ros.org/noetic/Installation

Select Your Platform

Supported: /

-
‘ @ Ubuntu Focal amd64 armhf armé64
v

@ Debian Buster amd64 arm64

4) First add the software source of ros

orangepi@orangepi:~$ sudo sh -c 'echo \
"deb http://mirrors.ustc.edu.cn/ros/ubuntu $(Isb_release -sc) main" \
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> /etc/apt/sources.list.d/ros-latest.list'

5) Then set Keys
orangepi@orangepi:~$ sudo apt-key adv \

--keyserver 'hkp://keyserver.ubuntu.com:80' --recv-key \
C1CF6E31E6BADES8868B172B4F42ED6FBAB17C654

Executing: /tmp/apt-key-gpghome.0zbZ9ucMdb/gpg.1.sh --keyserver
hkp://keyserver.ubuntu.com:80 --recv-key
C1CF6E31E6BADES8868B172B4F42ED6FBAB17C654

gpg: key FA2ED6FBAB17C654: public key "Open Robotics <info@osrfoundation.org>"
imported

gpg: Total number processed: 1

gpg: imported: 1

6) Then update the apt repository cache

orangepi@orangepi:~$ sudo apt update

7) Then install ros

orangepi@orangepi:~$ sudo apt install -y ros-noetic-desktop-full

8) Before running the commands in ros, you need to set the environment variables first

orangepi@orangepi:~$ source /opt/ros/noetic/setup.bash

9) If you don't want to manually set the environment variables before using the
commands in ros, you can add the commands for setting the environment variables to
~/.bashre, so that every time you open a new terminal, the environment variables of ros

will be automatically set

orangepi@orangepi:~$ echo "source /opt/ros/noetic/setup.bash" >> ~/.bashrc

orangepi@orangepi:~$ source ~/.bashre

10) Now everything needed to run the core ros package has been installed. If you want to
create and manage your own ros workspace, you also need to install some other tools. For
example, rosinstall is a common command-line tool that lets you download the source

tree of some ros packages. Run the following command to install this tool and other
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dependencies needed to build the ros package

orangepi@orangepi:~$ sudo apt install -y python3-rosdep python3-rosinstall \

python3-rosinstall-generator python3-wstool build-essential

11) Before using the ROS tool, you first need to initialize rosdep, and then you can
quickly install some system dependencies and some core components in ROS when

compiling the source code

Note that running the following command needs to ensure that the development
board can access github normally, otherwise an error will be reported due to

network problems.

orangepi@orangepi:~$ source /opt/ros/noetic/setup.bash
orangepi@orangepi:~$ sudo rosdep init
Wrote /etc/ros/rosdep/sources.list.d/20-default.list

Recommended: please run

rosdep update
orangepi@orangepi:~$ rosdep update
reading in sources list data from /etc/ros/rosdep/sources.list.d
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/python.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/ruby.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/releases/fuerte.yaml
Query rosdistro index
https://raw.githubusercontent.com/ros/rosdistro/master/index-v4.yaml
Skip end-of-life distro "ardent"
Skip end-of-life distro "bouncy"
Skip end-of-life distro "crystal"
Skip end-of-life distro "dashing"
Skip end-of-life distro "eloquent"
Add distro "foxy"
Add distro "galactic"
Skip end-of-life distro "groovy"
Add distro "humble"
Skip end-of-life distro "hydro"
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Skip end-of-life distro "indigo"
Skip end-of-life distro "jade"
Skip end-of-life distro "kinetic"
Skip end-of-life distro "lunar"
Add distro "melodic"

Add distro "noetic"

Add distro "rolling"

updated cache in /home/orangepi/.ros/rosdep/sources.cache

12) How to verify if ROS is installed correctly

a. First run roscore

orangepi@orangepi:~$ source /opt/ros/noetic/setup.bash

orangepi@orangepi:~$ roscore

... logging to
/home/orangepi/.ros/log/132132¢4-c873-11ec-9b13-5099013e1a05/roslaunch-orangepi-1
8381.log

Checking log directory for disk usage. This may take a while.

Press Ctrl-C to interrupt

Done checking log file disk usage. Usage is <IGB.

started roslaunch server http://orangepi:44425/

ros_comm version 1.15.14

SUMMARY

PARAMETERS
* [rosdistro: noetic

* /rosversion: 1.15.14

INODES

auto-starting new master
process|master]: started with pid [18389]
ROS MASTER URI=http://orangepi:11311/
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setting /run_id to 132132c4-c873-11ec-9b13-5099013e1a05
process[rosout-1]: started with pid [18399]

started core service [/rosout]

b. Then start a small turtle routine to test whether ROS can be used normally
a) First open a command line terminal window in the desktop
b) Then enter the following command, a small turtle as shown in the figure

below will pop up

orangepi@orangepi:~$ source /opt/ros/noetic/setup.bash

orangepi@orangepi:~$ rosrun turtlesim turtlesim_node

(5 Applications - [ Turtlesim B orsngepi@orangepid-its...

c) Then open a terminal window and enter the following command to run the

turtle control program

orangepi@orangepi:~$ source /opt/ros/noetic/setup.bash

orangepi@orangepi:~$ rosrun turtlesim turtle_teleop_key
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Applications = [T TurtleSim B orangepi@orangepi @ orangepi@orangepid-ts..

orangepi@orangepid-its: ~ 104x26

d) Then please keep the terminal window of the turtle control program you just
opened at the top. At this time, you can control the small turtle to move up,
down, left and right by pressing the direction keys on the keyboard.

I
Applications = [ Turtlesim B orng its... [l orangepi@arangepid-lts.. |—E

[ orangepi@orangepid-its: — 104x26

orangepi@orangepid-lis: -

Please keep this window on the top to receive data

3.43. 2. How to install ROS 2 Galactic

1) The current active versions of ROS 2 are as follows, the recommended version is
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Galactic Geochelone

Active ROS 2 distributions

Recommended Development

Distro Release date Logo EOL date

Humble Hawksbill May 23rd, 2022 May 2027

http://docs.ros.org

http://docs.ros.org/en/galactic/Releases.html

2) The link to the official installation documentation of ROS 2 Galactic Geochelone is

as follows:

docs.ros.org/en/galactic/Installation.html

http://docs.ros.org/en/galactic/Installation/Ubuntu-Install-Debians.html

3) Ubuntu 20.04 is recommended for Ubuntu Linux in the official installation document
of ROS 2 Galactic Geochelone, so please make sure that the system used by the
development board is Ubuntu20.04. There are several ways to install ROS 2. The
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following demonstrates how to install ROS 2 Galactic Geochelone through Debian

packages.

4) First add the key
orangepi@orangepi:~$ sudo apt-key adv --keyserver \

'hkp://keyserver.ubuntu.com:80' \
--recv-key CICF6E31E6BADE8868B172B4F42ED6FBAB17C654

[sudo] password for orangepi:

Executing: /tmp/apt-key-gpghome.gNBSKx6Ums/gpg.1.sh --keyserver
hkp://keyserver.ubuntu.com:80 --recv-key
C1CF6E31E6BADES8868B172B4F42ED6FBAB17C654

gpg: key F42ED6FBAB17C654: public key "Open Robotics <info@osrfoundation.org>"
imported

gpg: Total number processed: 1

gpg: imported: 1

5) Then add the repository source of ROS 2 to the Ubuntu system

orangepi@orangepi:~$ echo "deb [arch=$(dpkg --print-architecture)] \
http://mirrors.ustc.edu.cn/ros2/ubuntu $(source /etc/os-release && echo \
SUBUNTU_CODENAME) main" | sudo tee /etc/apt/sources.list.d/ros2.list \

> /dev/null

6) Then update the apt repository cache

orangepi@orangepi:~$ sudo apt update

7) Then you can install ROS 2 related packages. The following commands will install
ROS, RViz, demos, tutorials
orangepi@orangepi:~$ sudo apt install -y ros-galactic-desktop

8) Before running the ros2 command, you need to set the environment variable first

orangepi@orangepi:~$ source /opt/ros/galactic/setup.bash
orangepi@orangepi:~$ ros2 -h
usage: ros2 [-h] Call ‘ros2 <command> -h" for more detailed usage. ...
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ros2 is an extensible command-line tool for ROS 2.

optional arguments:

-h, --help show this help message and exit
Commands:

action Various action related sub-commands

bag Various rosbag related sub-commands

component Various component related sub-commands
daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use ‘wtf" as alias to “doctor’

Call ‘ros2 <command> -h" for more detailed usage.

9) You can use the following method to test whether ROS 2 is successfully installed
a. Open a terminal first, then use the following two commands to run a C++ talker
that keeps sending Hello World

orangepi@orangepi:~$ source /opt/ros/galactic/setup.bash
orangepi@orangepi:~$ ros2 run demo_nodes_cpp talker

[INFO] [1649599956.390893735] [talker]: Publishing: 'Hello World: 1'
[INFO] [1649599957.390812753] [talker]: Publishing: 'Hello World: 2'
[INFO] [1649599958.390890143] [talker]: Publishing: 'Hello World: 3'

b. Then open a terminal and use the following two commands to run a Python
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listener. If you can receive the Hello World sent above, it means that both the
C++ and Python APIs of RSO 2 can work normally

orangepi@orangepi:~$ source /opt/ros/galactic/setup.bash
orangepi@orangepi:~$ ros2 run demo_nodes_py listener

[INFO] [1649600109.504678962] [listener]: I heard: [Hello World: 154]
[INFO] [1649600110.393777793] [listener]: I heard: [Hello World: 155]
[INFO] [1649600111.393769143] [listener]: I heard: [Hello World: 156]

10) For the usage of ROS, please refer to the documentation of ROS 2

http://docs.ros.org/en/galactic/Tutorials.html

11) Run the following command to uninstall ROS 2

orangepi@orangepi:~$ sudo apt remove ~nros-galactic-* && sudo apt autoremove
orangepi@orangepi:~$ sudo rm /etc/apt/sources.list.d/ros2.list
orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt autoremove

orangepi@orangepi:~$ sudo apt upgrade

3. 44. Installation method of Pi-hole

Note that this section only provides the installation method of Pi-hole, please

refer to the official documentation of Pi-hole for the usage method:

https://pi-hole.net
https://docs.pi-hole.net

Note that Pi-hole does not support Ubuntu22.04 yet, so please do not use this

system to install Pi-hole.

1) First download Pi-hole's installation script, then run

a. Use Orange Pi to provide pi-hole script installation (recommended)

Note that the pi-hole installation script provided by Orange Pi does not modify

any pi-hole functions, but only solves the problem of download and installation
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H failure caused by inability to access Github normally.

a) The first method: first download the repository of pi-hole, and then run the

installation script

orangepi@orangepi:~$ git clone --depth 1 https://gitee.com/leeboby/pi-hole.git \
Pi-hole
orangepi@orangepi:~$ cd Pi-hole/automated\ install/

orangepi@orangepi:~$ sudo bash basic-install.sh

b) The second method: first download the installation script, then run

orangepi@orangepi:~$ wget -O basic-install.sh \
https://gitee.com/leeboby/pi-hole/raw/master/automated % 20install/basic-install.sh

orangepi@orangepi:~$ sudo bash basic-install.sh

b. Install using pi-hole official script (not recommended if it will not solve
network problems)
a) The first method: use the following command to download the installation

script of pi-hole and run it directly

orangepi@orangepi:~$ curl -sSL https://install.pi-hole.net | bash

b) The second method: first download the repository of pi-hole, and then run

the installation script

orangepi@orangepi:~$ git clone --depth 1 https://github.com/pi-hole/pi-hole.git \
Pi-hole
orangepi@orangepi:~$ cd Pi-hole/automated\ install/

orangepi@orangepi:~$ sudo bash basic-install.sh

¢) The third method: first download the installation script, then run

orangepi@orangepi:~$ wget -O basic-install.sh https://install.pi-hole.net

orangepi@orangepi:~$ sudo bash basic-install.sh

2) Then press enter
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Pi-hole automated installer |

This installer will transform your device into a network-wide ad
blocker!

3) Continue to press Enter

| Free and open source |

The Pi-hole is free, but powered by your donations:
https://pi-hole.net/donate/

4) Then Pi-hole will prompt you to set a static IP address, please select Yes and press
Enter

Here, you can not set the static IP address first, and then set it after the
installation is completed. For the setting method of the static IP address, please refer

to the description in the section on the method of setting the static IP address.

] Static IP Needed }

The Pi-hole is a SERVER so it needs a STATIC IP ADDRESS to
function properly.

IMPORTANT: If you have not already done so, you must ensure that
this device has a static IP. Either through DHCP reservation, or
by manually assigning one. Depending on your operating system,
there are many ways to achieve this.

Choose yes to indicate that you have understood this message, and
wish to continue

YEs <No>
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5) Then select the network interface. If you use a network cable, select ethO. If you want

to use WIFI, select wlan0. After selecting, press Enter.

Choose An Interface (press space to toggle selection)

(¥) ethe available
( ) wlan® availablel

<0k> <Cancel>

6) Then select the DNS provider, generally select Google.

Select Upstream DNS Provider. To use your own, select Custom.

1
OpenDNS (ECS, DNSSEC) ]
Level3 B
Comodo i
DNS.WATCH (DNSSEC) B
Quad9 (filtered, DNSSEC) B
Quad9 (unfiltered, no DNSSEC) 1

<0k> <Cancel>

7) Then select the rule list and press Enter

Pi-hole relies on third party lists in order to block ads.

You can use the suggestion below, and/or add your own after
installation

To deselect the suggested list, use spacebar

[#] StevenBlack StevenBlack's Unified Hosts List]

<0k> <Cancel>

8) Then choose whether to install the web management interface, and press Enter to
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select the installation

Do you wish to install the web admin interface?

(¥) On (Recommended)
() off

<0k> <Cancel>

9) Then press Enter to choose to install the web server and the required PHP modules

Do you wish to install the web server (lighttpd) and required PHP
modules?

NB: If you disable this, and, do not have an existing web server
and required PHP modules (sglite3 xml intl json) installed, the
web interface will not function. Additionally the web server user
needs to be member of the "pihole" group for full functionality.

(¥) On (Recommended)
() off

<0k> <Cancel>

10) Then press Enter to select Open Log

Do you want to log queries?

(¥) On (Recommended)
() off

<0k> <Cancel>

11) Then select the privacy mode, and select the default 0 Show everything during
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installation. Anyway, it can be modified after the installation is completed. Please check

the following link for the difference between the different options of the privacy mode:

https://docs.pi-hole.net/ftldns/privacylevels/

Select a privacy mode for FTL.

Show everything
Hide domains

Hide domains and clients]

Anonymous mode

https://docs.pi-hole.net/ftldns/privacylevels/

<0k> <Cancel>

12) Then wait for the pi-hole installation to complete, and finally the following

information will be prompted. The key point is to remember the web interface login

address and login password

| Installation Complete!

using:
IPv4: 192.168.1.161
IPv6: Not Configured

static.

http://192.168.1.161/admin

Ok>|

Configure your devices to use the Pi-hole as their DNS server

If you have not done so already, the above IP should be set to

View the web interface at http://pi.hole/admin or

Your Admin Webpage login password is|Z54sY-xF

13) Then enter the IP address /admin of the development board in the browser to see

the web management interface of pi-hole
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¥ Pihole-orangepiddts

« (] O B 192.168.1.161/admin i60% 17 ® =

LGEGETGER orangeplsd-1lts Pi-hole

Total queries (0 clients) Queries Blocked Domains on Adlists

0 143,018

# Dashboard Total queries over last 24 hours

17:00 18:00

W ponate if you found this useful.

Pi-hole v5.10 FTLv5.15 Web Interface v5.12

14) Click Login on the left, then enter the password shown above and click Log in

below to log in to pi-hole

nos <t @

« c G @ o 192.168.1.161/a

= [EER o angepia-Lis Pihole

Vs
o

Signin to start your session

frmermeer e
+ Login

g In and go to requested page (login)
JI8) -+ Log in and o to Settings page

Forgot password?

15) The interface after logging in is shown as follows, you can see that there are many

more options than before logging in
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€ c QO B 192.168.1.161/admin/index.ph How iy ® =

¢

Pi-hole H

Total queries over last 24 hours

10
08
08
04
02
o
1700 18:00

Query Types Upstream servers

W bonate i you found this usefu

Pi-hole FIL Web Interface v5 1

3.45. Tencent ncnn high-performance neural network forward

computing framework test

If you don't know what ncnn is, you can read the introduction of ncnn in the
README on github.

The ncnn github repository address is: https://github.com/Tencent/ncnn

license BSD-3-Clause | downloads |89k codecov (85 % | < code quality: c/c++ A+

ncnn is a high-performance neural network inference computing framework optimized for mobile

platforms. ncnn is deeply considerate about deployment and uses on mobile phones from the beginning of
design. ncnn does not have third party dependencies. It is cross-platform, and runs faster than all known
open source frameworks on mobile phone cpu. Developers can easily deploy deep learning algorithm
models to the mobile platform by using efficient ncnn implementation, create intelligent APPs, and bring
the artificial intelligence to your fingertips. ncnn is currently being used in many Tencent applications, such
as QQ, Qzone, WeChat, Pitu and so on.

nenn B—MAFHIRIRECIEEREREMERIETTEESE. nonn MR ZHIRZIE BFiRIVEEM
e, TE=731HE, BFE, Flin cpu EERTEHRIFFECANFRER. ETF ncnn, FRELE
SREFIFFRNBEEIFIRSIT, FREATERE APP, & Al HFEHREIER. ncnn BRIETEE
MZFRBAPFER, 20QQ, Qzone, FifE, KKPESE,
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1) Tencent ncnn source code download command is as follows
a. The first method: Download the nenn.tar.gz compressed package provided in
the Orang Pi Google cloud disk
a) From the Google cloud disk link below, you can download the ncnn.tar.gz

source code compressed package. Go to the ncnn folder and you can see

Link:
https://drive.google.com/drive/folders/1JAj7xT1ViZKHS1BZ-dUqM9bBySQILpZ1?

usp=sharing

orangepibuid 2 2020-12-09 20:37

= 2022-04-11 10:19

5.9M 2022-04-11 10:19
5.9M 2022-04-11 10:19

108.6M 2022-04-11 10:19

b) After downloading the nenn.tar.gz compressed package, first upload
nenn.tar.gz to the Linux system of the development board

¢) Then extract nenn.tar.gz using the following command

orangepi@orangepi:~$ tar zxf ncnn.tar.gz

orangepi@orangepi:~$ Is

ncnn  nenn.tar.gz

b. The second method: use the git command to download the source code directly,
but if the problem of accessing github from the development board is not solved,
it is difficult to download successfully. If there is no problem accessing github, it
is recommended to use this method, because this method can ensure that the

code is up-to-date.

orangepi@orangepi:~$ git clone https://github.com/Tencent/ncnn.git

orangepi@orangepi:~$ ¢d nenn

orangepi@orangepi:~/ncnn$ git submodule update --init

2) Then install the dependency package

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install -y build-essential git cmake \

libprotobuf-dev protobuf-compiler libopencv-dev

3) Then start compiling, the ncnn compilation command is as follows

‘orangepi@orangepi:~$ cd ncnn
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orangepi@orangepi:~/ncnn$ mkdir build

orangepi@orangepi:~/ncnn$ cd build

orangepi@orangepi:~/ncnn/build$ cmake \
-DCMAKE_TOOLCHAIN_FILE=../toolchains/aarch64-linux-gnu.toolchain.cmake
-DNCNN_SIMPLEOCV=0ON -DNCNN_BUILD EXAMPLES=O0ON ..
orangepi(@orangepi:~/ncnn/build$ make -j$(nproc)

[ 0%] Built target ncnn-generate-spirv

[ 1%] Generating source absval arm_arm82.h

[ 1%] Generating source convolutionld arm_arm82.cpp

[ 99%] Linking CXX executable squeezenetssd

[ 99%] Built target squeezenetssd

[100%] Linking CXX executable shufflenetv2

[100%] Built target shufflenetv2

In the case of fan cooling, it takes about 8 minutes to compile ncnn directly on

the development board, please wait patiently for the compilation to complete.

4) There are some test examples in ncnn, such as squeezenet test commands and results

are as follows

orangepi@orangepi:~/ncnn/build$ cd ../examples
orangepi@orangepi:~/ncnn/examples$ ../build/examples/squeezenet \
../images/256-ncnn.png

532 =0.165950

920 = 0.094098

716 =0.062193

5) benchnenn can be used to test the reasoning performance of the neural network. The

test method is as follows
a. The benchnenn executable file generated by compilation is in the following path.
Note that the execution path of the following command is the top-level

directory of the ncnn source code

orangepi@orangepi:~/ncnn$ Is build/benchmark/

benchnenn  CMakeFiles cmake install.cmake Makefile

b. First, you need to copy benchnenn to the benchmark directory
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orangepi@orangepi:~/ncnn$ cp build/benchmark/benchnenn benchmark/

c. The usage of benchncenn is as follows

./benchncnn [loop count| [num threads] [powersave| [gpu device] [cooling down]

Parameter
param options default
loop count 1~N 4
num threads 1~N max_cpu_count
powersave 0=all cores, 1=little cores only, 2=big coresonly 0
gpu device -1=cpu-only, 0=gpu0, 1=gpu1 ... -1
cooling down  O=disable, 1=enable 1

https://github.com/Tencent/ncnn/blob/9d0c¢36358cec2d1da471574064d4abd8787b45a
8/benchmark/README.md

d. benchnenn using cpu test results are as follows

orangepi@orangepi:~/ncnn$ cd benchmark

orangepi@orangepi:~/ncnn/benchmark$ ./benchnenn 4 $(nproc) 0 -1

a) Debian Bullseye Linux5.10 desktop system test results
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orangepi@orangepi4-1ts:~/ncnn/benchmark$ ./benchncnn 4 ¢
loop count = 4

num threads = 6

powersave = 0

:Ucﬂ_lrn] dnwrl = l
squeezenet min 47.10 max =
squeezenet int8 min 40.82 max
mobilenet min 59.23 max
mobilenet int8 min 40.55 max
mobilenet v2 min 57.35 max
mobilenet v3 min 43.¢ max
shufflenet min 29.31 max
shufflenet v2 min 28.45 max
mnasnet min 47.0 max
prnxylussnasnut min 56. max
ﬂffl: entnet | bh min 85.52 max
ie J  min 94.8 ma X
regnety 4 Hm min 7h. max
blazeface min 17.8 max
googlenet min 128.53 max
googlenet int8 min 110.20 max
resnetl8 min 117.81 max
resnetl8 int8 min 80.30 max
alexnet min 114.82 max
vggle min 645.31 max
vggle int8 min 373.61 max
resneth@ min 271.3 max
- int8 min 214.00 max
et ssd min 146. max
ssd int8 min 104. max
mobilenet ssd min 126.63 max
mﬂbilenet_ssd_lﬂt min 83.87 max
mobilenet yolo min 279.70 max
mobilenetv2 yolov3 min 176.45 max
yolovd-tiny min 235.39 max
nanodet m min 68.32 max
yolo-fastest-1.1 min 40 .2 ma X
yolo-fastestvZz min = 32.0 max =
orangepi@orangepid-1ts:~/ncnn/benchmark$

6) NanoDet is an ultra-fast and lightweight mobile Anchor-free object detection model.
The test method is as follows
a. The compiled nanodet executable file is in the following path. Note that the
execution path of the following command is the upper level directory of the

ncnn source code.

‘orangepi@orangepiwﬂ; Is nenn/build/examples/nanodet

WWw.orangepi.org 315 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

ncnn/build/examples/nanodet

b. First create a new nanodet_demo folder

orangepi@orangepi:~$ mkdir nanodet_demo

c. Then copy the compiled nanodet executable program to the nanodet demo
folder

orangepi@orangepi:~$ cp necnn/build/examples/nanodet nanodet_demo/

d. Then you need to download the nanodet model file and upload it to the
nanodet_demo folder

a) The download address of the nanodet model file is as follows

https://github.com/nihui/ncnn-assets/tree/master/models

b) Open the link above, find the two files nanodet m.bin and
nanodet_m.param, download them, and upload them to the nanodet_demo
folder of the Linux system of the development board

Y nanodet_m.bin Add files via upload 16 months ago

Y nanodet_ m.param Add files via upload 16 months ago

c) At this point, there should be the following three files in the nanodet_demo
folder

orangepi@orangepi:~$ cd nanodet_demo

orangepi@orangepi:~/nanodet _demo$ Is

nanodet nanodet_m.bin nanodet_m.param

e. Then you need to put the pictures you want to detect in the nanodet demo
folder, such as the picture below with many cars (you can use your mobile phone
to take a few pictures of traffic or animals)

orangepi@orangepi:~/nanodet _demo$ Is

car.jpg nanodet nanodet m.bin nanodet m.param
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f.  Then run the following command to use nanodet for target detection, please

replace car.jpg with the name of your image

orangepi@orangepi:~/nanodet demo$ ./nanodet car.jpg
2 =0.73488 at 536.36 408.79 103.68 x 79.63
2 =0.73003 at 74.47 530.85 184.61 x 131.70
2 =0.68989 at 724.94 305.76 58.30 x 49.73

2 =0.65828 at 412.10 348.38 80.33 x 64.65

2 =0.64167 at 152.09 257.67 61.52 x 49.91

2 =0.64124 at 600.63 348.06 83.82 x 96.93

2 =10.61759 at 645.80 566.98 152.59 x 92.63
2 =0.61004 at 259.78 424.55 128.62 x 101.88
2 =0.60663 at 221.76 306.18 61.54 x 47.73

2 =10.60043 at 350.11 518.50 164.37 x 126.59
2 =0.58546 at 695.82 456.88 119.12 x 96.87
2 =0.50075 at 489.94 296.66 54.39 x 49.01

2 =10.49616 at 728.32 277.73 57.70 x 58.59

2 =0.47553 at 253.21 630.12 174.18 x 35.88
2 =0.47408 at 608.36 340.09 72.34 x 63.40

2 =0.44989 at 735.15 257.97 51.55 x 45.79

2 =0.40665 at 639.82 280.51 52.43 x 43.13

2 =0.40169 at 537.50 279.67 44.98 x 43.54

imshow save image to image.png

waitKey stub

g. The result of the detection will be saved in a picture named image.png
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orangepi@orangepi:~/nanodet _demo$ ls

carjpg image.png nanodet nanodet m.bin nanodet m.param

h. If you are using a desktop version of Linux system, you can directly open
image.png to view it. If you are using a server version of Linux system, you can
copy image.png to your computer for viewing. The content of image.png is
shown in the figure below. You can see that the upper left corner of the
recognized object will display the type of object and the percentage of reliability

Ll |
i i | |
(T i ; o '

i)
car 64.2 E = e car 45.0
L - car 40.2% car 40.7%dar _49.6
el car_60.7 S ar 69]. 0%\
r=—y Y
car 65. CAE Sl —=
L=
car 73
car 61 .0_ "
- car 58.5
(= ] - =
1'__ = i
car 73.0 car_60.0%0y - s
- . = wll )
== car 47.6 - I g |

7) In order to facilitate the testing of benchnenn and nanodet, I have compiled an
executable file containing only benchnenn and nanodet and the model files required for
the test, packaged into a ncnn_test_demo.tar.gz compressed package and placed it on
Google cloud disk, no need to download Compile the source code of ncnn, use this
executable program to start the test directly

a. You can download the nenn_test_demo.tar.gz compressed package from the

Google cloud disk link below. Go to the ncnn folder and you can see

Link:
https://drive.google.com/drive/folders/1JAj7xT1ViZKHS1BZ-dUqM9bBySQILpZ1?

usp=sharing

orangepibuid 2020-12-09 20:37

= 2022-04-11 10:19
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ncnn_test_demo_1g.targz 5.9M

ncnn.targz 108.6M 2022-04-11 10:19

b. After downloading the ncnn_test demo.tar.gz compressed package, first upload
the ncnn_test demo.tar.gz compressed package to the Linux system of the
development board

c. Then extract ncnn_test_demo.tar.gz using the following command

orangepi@orangepi:~$ tar ncnn_test_demo.tar.gz

d. After decompression, enter the ncnn_test demo directory and you can see that it
contains two subfolders, benchnenn_demo and nanonodet_demo, which are

used to test benchnenn and nanodet respectively

orangepi@orangepi:~$ cd ncnn_test_demo
orangepi@orangepi:~/ncnn_test demoS$ Is

benchncnn_demo nanodet demo

e. Enter the benchnenn_demo folder, and then run the command ./benchnenn 4

$(nproc) 0 -1 to directly test the inference performance of the neural network

orangepi@orangepi:~/ncnn_test demo$ c¢d benchnenn_demo

orangepi@orangepi:~/ncnn_test demo/benchnenn_demo$ ./benchnenn 4 $(nproc) 0 -1

f.  Enter the nanodet_demo folder, and then run the ./nanodet car.jpg command to
directly use nanodet to detect objects in the car.jpg image. You can also put the
image you want to detect in the nanodet_demo folder, and then Use nanodet to
detect

orangepi@orangepi:~/ncnn_test_ demo$ cd nanodet_demo

orangepi@orangepi:~/ncnn_test demo/nanodet demo$ ./nanodet car.jpg

Note that the content demonstrated in this section is mainly to prove that ncnn
can be compiled and run normally on Orange Pi's development board and system. If
there is any problem with the content demonstrated in this section, you can provide
feedback and provide technical support (such as ncnn source code download failure,
ncnn There are problems with compilation, problems with benchnenn and nanodet
tests), but other things beyond this section cannot provide technical support, please

study by yourself.
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3. 46. Installation and testing method of face recognition face

recognition library

Note that the content in this section is tested on the desktop version of Linux
system, so please make sure that the system used by the development board is the
desktop version system.

In addition, the following installation tests are carried out under the orangepi

user, please keep the environment consistent.

The address of the face_recognition source code repository is:
https://github.com/ageitgey/face recognition

The documentation for the Chinese version of face_recognition is:
https://github.com/ageitgey/face recognition/blob/master/README_Simplified Chi

nese.md

3.46. 1. Automatic installation of face recognition using script
1) First open a terminal in the desktop and download face recognition_install.sh

orangepi@orangepi:~/Desktop$ wget \

https://gitee.com/leeboby/face recognition_install/raw/master/face recognition_install.sh

2) Then execute the following command to start installing face_recognition

orangepi@orangepi:~/Desktop$ bash face recognition_install.sh

3) After face recognition is installed, it will automatically download the source code of
face recognition, and then automatically run some examples in face recognition. If you
can see the following pictures pop up on the desktop at the end, it means that the

face recognition installation test is successful
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™"} Applications = ' ImageMagick: tmpjjxuu...|  ImageMagick: tmpdzy8... = ImageMagick: tmpkens... @ OrangePi - orangepi@or. =..i 3§ & ¢ orangepi

3.46.2. Manual installation of face_recognition
1) First create a new ~/.pip directory, then add the pip.conf configuration file, and set the

pip mirror source to Tsinghua source in it. The commands to be executed are as follows:

orangepi@orangepi:~$ mkdir -p ~/.pip
orangepi@orangepi:~$ cat <<EOF > ~/.pip/pip.conf
[global]

timeout = 6000

index-url = https://pypi.tuna.tsinghua.edu.cn/simple
trusted-host = pypi.tuna.tsinghua.edu.cn

EOF

2) Then install the dependency package

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install -y python3-pip libopencv-dev \
python3-opencv imagemagick python3-scipy python3-setuptools python3-wheel \

python3-dev cmake python3-testresources

3) Then update pip3

orangepi@orangepi:~$ python3 -m pip install -U pip setuptools wheel

4) Before installing face_recognition, you first need to install the dlib library. Since the
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dlib library is slow to compile and install on the development board, I saved a compiled
dlib whl file on gitee, and it can be installed directly after downloading. The download
address of the dlib whl file is as follows:

https://gitee.com/leeboby/python_whl

a. First download the python whl repository to the Linux system of the

development board

orangepi@orangepi:~$ git clone --depth=1 https://gitee.com/leeboby/python_whl

b. In the python whl folder, you can see that there are multiple versions of the dlib
installation package. The Linux systems corresponding to different versions of

dlib are as follows:

Ubuntu20.04 dlib-19.24.0-cp38-cp38-linux_aarch64.whl
Ubuntu22.04 dlib-19.24.0-cp310-cp310-linux_aarch64.whl
Debian10 dlib-19.24.0-cp37-cp37m-linux_aarch64.whl
Debianll dlib-19.24.0-cp39-cp39-linux_aarch64.whl

c. Then you can start to install dlib, the command is as follows
a) Ubuntu20.04
orangepi@orangepi:~$ ¢d python_whl

orangepi@orangepi:~/python_whl$ python3 -m pip install
dlib-19.24.0-cp38-cp38-linux_aarch64.whl

b) Ubuntu22.04
orangepi@orangepi:~$ ¢d python_whl

orangepi@orangepi:~/python_whl$ python3 -m pip install
dlib-19.24.0-cp310-cp310-linux_aarch64.whl

¢) Debianl0
orangepi@orangepi:~$ cd python_whl

orangepi@orangepi:~/python_whl$ python3 -m pip install
dlib-19.24.0-cp37-cp37m-linux_aarch64.whl
d) Debianll

orangepi@orangepi:~$ cd python_whl

orangepi@orangepi:~/python_whl$ python3 -m pip install
dlib-19.24.0-cp39-cp39-linux_aarch64.whl

d. After installation, if the version number of dlib can be printed normally by using

the following command, it means that dlib is installed correctly

‘orangepi@orangepi:~/python_whl$ python3 -c¢ "import dlib; print(dlib.__version__)"

www.orangepi.org 322 www.xunlong.tv



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

19.24.0

5) then install face_recognition_models-0.3.0-py2.py3-none-any.whl

orangepi@orangepi:~/python_whl$ python3 -m pip install \

face_recognition_models-0.3.0-py2.py3-none-any.whl

6) then install face_recognition

orangepi@orangepi:~$ python3 -m pip install face_recognition

7) Then you need to reopen a terminal to find and run the two commands
face_detection and face_recognition
a. face recognition command is used to identify whose face is in a single image or
a folder of images
b. face detection command is used to locate the position of the face in a single

image or a folder of images

orangepi@orangepi:~$ which face detection
usr/local/bin/face detection
orangepi@orangepi:~$ which face recognition

ust/local/bin/face_recognition

Or run the following commands in the terminal, you can find the above two

commands without reopening the terminal

orangepi@orangepi:~$ export PATH=/home/orangepi/.local/bin:$SPATH

3.46.3. Test method of face recognition

Note that the following operations are demonstrated on the desktop, so please
connect the HDMI display first, or use NoMachine/VNC to log in to the Linux
desktop to test.

1) There are some sample codes in the source code of face recognition, which we can
use for testing directly. The download address of the source code of face recognition is as
follows:

a. GitHub official download address

orangepi@orangepi:~$ git clone https://github.com/ageitgey/face recognition.git

b. Gitee image download address

orangepi@orangepi:~$ git clone https://gitee.com/leeboby/face recognition.git

www.orangepi.org 323 www.xunlong.tv



https://github.com/ageitgey/face_recognition
https://github.com/ageitgey/face_recognition
http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

2) The path of the face recognition sample code is as follows

face recognition/examples

3) The link to the Chinese documentation of face recognition is as follows, please read it
carefully before using face recognition

https://github.com/ageitgey/face recognition/blob/master/README_Simplified Chi
nese.md

4) find_faces_in_picture.py is used to locate the position of the face in the picture. The
test steps are as follows
a. Open a terminal on the desktop, enter the face_recognition/examples directory,

and execute the following command

orangepi@orangepi:~$ cd face_recognition/examples

orangepi@orangepi:~/face recognition/examples$ python3 find_faces_in_picture.py
I found 1 face(s) in this photograph.

A face is located at pixel location Top: 241, Left: 419, Bottom: 562, Right: 740

b. Wait for a while and the following picture will pop up, this is the face located in

the test picture

Applications | imageMagick: tmpsd7k... @l orange

: —fface recognition/examples 104x55

W 'mageMagick: tmpd7kiea_ + - O x

5) find_facial_features_in_picture.py is used to identify the key points of the face in a
single picture. The test steps are as follows
a. Open a terminal on the desktop, enter the face_recognition/examples directory,

and execute the following command

‘orangepi@orangepiwf}; cd face_recognition/examples
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orangepi@orangepi:~/face_recognition/examples$ python3 \

find_facial features in_picture.py

b. After waiting for a while, the picture below will pop up, and you can see that the

outlines of the faces are marked

"% Applications ImageMagick: tmpz97x... [l orangepi@orangepid-its

orangepi@orangepid-its: —/face recognition/examples 104x55

imageMagick: tmpza7xbsju.PNG

6) identify_and_draw_boxes_on_faces.py is used to identify faces and use box labels.
The test steps are as follows
a. Open a terminal on the desktop, enter the face_recognition/examples directory,

and execute the following command

orangepi@orangepi:~$ cd face_recognition/examples

orangepi@orangepi:~/face_recognition/examples$ python3 \

identify_and_draw_boxes_on_faces.py

b. After waiting for a while, the following picture will pop up. You can see that the
faces in the picture are marked with boxes, and the names of the characters are

displayed correctly.
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5 Applications imageMagick: tmpagys... [l orangepi@orangepia-its. .

orangepi@orangepid-its: —/face recognition/examples 104x55

ImageMagick: tmpdgusjpsd.PNG

7) face_distance.py is used to compare whether two faces belong to the same person at
different precisions. First open a terminal, then enter the face_recognition/examples

directory, and then execute the following command to see the output of the test

orangepi@orangepi:~$ cd face_recognition/examples
orangepi@orangepi:~/face_recognition/examples$ python3 face_ distance.py

The test image has a distance of 0.35 from known image #0

- With a normal cutoff of 0.6, would the test image match the known image? True

- With a very strict cutoff of 0.5, would the test image match the known image? True

The test image has a distance of 0.82 from known image #1
- With a normal cutoff of 0.6, would the test image match the known image? False

- With a very strict cutoff of 0.5, would the test image match the known image?

False

8) recognize faces in_pictures.py is used to identify who the faces in unknown
pictures are. First open a terminal, then enter the face_recognition/examples directory,

and then execute the following command, wait for one end to see the test results

orangepi@orangepi:~$ cd face_recognition/examples
orangepi@orangepi:~/face_recognition/examples$ python3 \

recognize faces_in_pictures.py
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Is the unknown face a picture of Biden? False

Is the unknown face a picture of Obama? True

Is the unknown face a new person that we've never seen before? False

9) facerec_from_webcam_faster.py is used to identify faces in USB cameras (MIPI
cameras are currently not supported). The test steps are as follows:
a. First, please insert the USB camera into the USB interface of the development
board, and then use the v412-ctl (note that the 1 in v412 is a lowercase letter 1, not
the number 1) command to check the serial number of the device node of the

USB camera

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install -y v4l-utils
orangepi@orangepi:~$ v412-ctl --list-devices
USB2.0 UVC PC Camera: USB2.0 UV (usb-fe380000.usb-1):
/dev/video0
/dev/videol
/dev/media0

b. Then open a terminal on the desktop, enter the face recognition/examples

directory, and first modify the device serial number of the camera used in
facerec_from_webcam_faster.py. For example, through the v412-ctl
--list-devices command above, you can see that the USB camera is /dev/video0.
Since the default is 0, there is no need to modify it. If the device interface of the
USB camera you see is not /dev/video0, then Need to modify 0 in

cv2.VideoCapture(0) to the corresponding serial number

Debian10 needs to modify cv2.VideoCapture(0) to
cv2.VideoCapture(*“/dev/video10”).

orangepi@orangepi:~$ cd face_recognition/examples
orangepi@orangepi:~/face_recognition/examples$ vim \
facerec_from_webcam_faster.py

video_ capture = cv2.VideoCapture(0)

c. Then execute the following command to run facerec_from_webcam_faster.py

orangepi@orangepi:~/face_recognition/examples$ python3 \

facerec_from_webcam_faster.py

d. Wait for a while and the display screen of the camera will pop up
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e. At this point, you can point the camera at yourself. When the camera detects a
face, it will use a box to frame the detected face. Note that when detecting
faces, the picture displayed by the camera will be relatively stuck, please do
not move too fast

f.  You can also open a picture of Obama, and then use the camera to aim at the
opened picture, you can see that not only the face can be marked, but also the
name of the detected face can be displayed correctly. Note that when detecting
faces, the picture displayed by the camera will be relatively stuck, please do

not move too fast

§

Borok Obama

10) web_service example.py is a very simple case of using a web service to upload a
picture to run face recognition. The back-end server will identify whether the picture is
Obama, and output the recognition result as a json key-value pair. The test steps are as

follows :
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a. Open a terminal on the desktop, then enter the face recognition/examples
directory, and execute the following command (if it is face recognition that is

automatically installed using a script, then you don't need to install flask)

orangepi@orangepi:~$ python3 -m pip install flask
orangepi@orangepi:~$ cd face_recognition/examples
root@orangepi:~/face recognition/examples$ python3 web_service_example.py
* Serving Flask app 'web_service example' (lazy loading)
* Environment: production
WARNING: This is a development server. Do not use it in a production deployment.
Use a production WSGI server instead.
* Debug mode: on
* Running on all addresses (0.0.0.0)
WARNING: This is a development server. Do not use it in a production deployment.
* Running on http://127.0.0.1:5001
* Running on http://192.168.1.79:5001 (Press CTRL+C to quit)
* Restarting with stat
* Debugger is active!
* Debugger PIN: 500-161-390

b. Then run the following command to return the result of image recognition (note

that the  execution path of the  following command is

face_recognition/examples)

orangepi@orangepi:~/face_recognition/examples$ curl -XPOST -F \

"file=@obama?2.jpg" http://127.0.0.1:5001

{
"face_found_in_image': true,

"is_picture of obama'': true

c. We can also copy the picture face_recognition/examples/obama2.jpg to other
Linux computers, of course, we can also prepare a picture named obama2.jpg
by ourselves, and then use the following commands to remotely remote from the
Linux computer Identify the face through the service running on the
development board (note that the IP address in the command needs to be
replaced with the IP address of the development board, and the file name
after the file needs to be replaced with the name of the image you want to
test)
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test@test:~$ curl -XPOST -F "file=@obama2.jpg" http://192.168.1.79:5001

"face found in_image'": true,

"is_picture of obama'': true

}
d. The method of using the browser test is as follows:

a) First open the browser, then enter the IP address of the development
board: 5001 in the address bar of the browser, and then you can see the
following page

™) Applications lm B OrangePi - root@orange...
@ Is this a picture of Obama? x +
&« C ) A Notsecure | 192.168.1.79:5001

i Apps (@ Debianorg (@ LatestNews @ Help

Upload a picture and see if it's a picture of Obama!

“Choose File | No file chosen [Upload |

b) Then copy obama2.jpg to the desktop
orangepi(@orangepi:~/face recognition/examples$ cp obama2.jpg \

home/orangepi/Desktop/
¢) Then select the image you just copied in the browser

*S Applicatians @ 1 this a picturs of Oba... [ B
@ b this o pichare of Ohama? % | F
€ 3 C O A Notsecure | 192.168.1.79.:5001

i apps @ Debianorg (@ Latest Newdl |

Upload a picture m

184.5kE 0308

[ Chaose File | No file chosen

d) Then click Upload to upload the image you just selected for face

recognition
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% Applications "_-" Is this a picture of Oba...
P

& Is this a picture of Obama? x
192.168.1.79:5001

&€ > C 0 A Notsecure

i Apps (@ Debianorg (@ LatestMews (@ Help

Upload a picture and see if it's a picture of Obama!

Choose File | obama2.jpg e—

e) After a period of time, the test results will be displayed

" Applications |'-" 102.168.1,79:5001 - Chr...
L

& 1021681 79:5001
192.168.1.79:5001

— G {t A Notsecure
T Apps (@ Debianomg @ Latest News @ Help

{
"face found in_image": true,
"is5 picture of obama®: true

1

11) face_detection command test example
The face detection command-line tool can locate faces (output pixel coordinates)

a.
in a single image or in a folder of images. Use face detection --help to view the

help information of the face detection command

orangepi@orangepi:~$ face_detection --help
Usage: face detection [OPTIONS] IMAGE TO CHECK

Options:
--cpus INTEGER number of CPU cores to use in parallel. -1 means "use all in

system"
--model TEXT Which face detection model to use. Options are "hog" or
"cnn".
--help Show this message and exit.

b. An example of detecting a single image is as follows:

orangepi@orangepi:~$ cd face_recognition/examples
orangepi@orangepi:~/face_recognition/examples$ face detection obama2.jpg

obama?2.jpg,302,474,611,164
An example of using multiple cores to detect multiple images in parallel is as

C.

follows:
a) First go to the face_recognition/examples folder
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b) Then create a new test folder
¢) Then copy the jpg images to the test folder
d) Then use all cpus to run face_detection in parallel to check the pictures in

the test folder, where --cpus -1 means use all cpus

orangepi@orangepi:~$ cd face_recognition/examples
orangepi@orangepi:~/face_recognition/examples$ mkdir test
orangepi@orangepi:~/face_recognition/examples$ cp *.jpg test
orangepi@orangepi:~/face_recognition/examples$ face detection --cpus -1 test
test/obama-240p.jpg,29,261,101,189
test/obama_small.jpg,65,215,169,112
test/obama2.jpg,302,474,611,164
test/two_people.jpg,62,394,211,244
test/two_people.jpg,95,941,244,792
test/obama.jpg,136,624,394,366
test/obama-480p.jpg,65,507,189,383
test/obama-720p.jpg,94,751,273,572
test/obama-1080p.jpg,136,1140,394,882
test/biden.jpg,233,749,542,439

12) face_recognition command test example
a. face_recognition command line tool can recognize whose face is in a single
image or a folder of images. Use face_recognition --help to view help

information for the face recognition command

orangepi@orangepi:~$ face_recognition --help
Usage: face recognition [OPTIONS] KNOWN PEOPLE FOLDER
IMAGE TO_CHECK

Options:

--cpus INTEGER number of CPU cores to use in parallel (can speed
up processing lots of images). -1 means "use all in
system"

--tolerance FLOAT Tolerance for face comparisons. Default is 0.6.
Lower this if you get multiple matches for the same
person.

--show-distance BOOLEAN  Output face distance. Useful for tweaking tolerance
setting.
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--help Show this message and exit.

b. First create a new face picture folder known_people with a known name, then
copy two pictures to known_people, and then copy obama2.jpg as

unknown.jpg, which is the picture we want to identify

orangepi@orangepi:~$ cd face_recognition/examples
orangepi@orangepi:~/face_recognition/examples$ mkdir known_people
orangepi@orangepi:~/face recognition/examples$ cp biden.jpg obama.jpg \
known_people

orangepi@orangepi:~/face_recognition/examples$ cp obama2.jpg unkown.jpg

c. Then you can use the following command to identify the name of the character
in the unkown.jpg picture, you can see that the unknown.jpg picture is

recognized as obama

orangepi@orangepi:~/face recognition/examples$ face_recognition known_people \
unkown.jpg

unkown.jpg,obama

d. If we identify an irrelevant picture, unknown person will be displayed

root@orangepi:~/face recognition/examples$ face recognition known_people \
alex-lacamoire.png

alex-lacamoire.png,unknown_person

e. We can also create a new test folder, and then put multiple pictures in it, and then

we can use all the CPUs to recognize all the pictures in parallel

orangepi@orangepi:~/face_recognition/examples$ mkdir test
orangepi@orangepi:~/face_recognition/examples$ cp *.jpg *.png test
orangepi@orangepi:~/face_recognition/examples$ face recognition --cpus -1\
known_people test

test/obama-240p.jpg,obama

test/alex-lacamoire.png,unknown_person
test/obama_small.jpg,obama

test/unkown.jpg,obama

test/obama2.jpg,obama

test/lin-manuel-miranda.png,unknown_person
test/two_people.jpg,biden

test/two_people.jpg,obama

test/obama-720p.jpg,obama

test/obama.jpg,obama
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test/obama-480p.jpg,obama
test/biden.jpg,biden
test/obama-1080p.jpg,obama

3.47. QT installation method

3.47.1. How to install QTS
1) The command to install QTS5 is as follows

a. The installation commands for Debian10 and Ubuntu20.04 are:

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt-get -y install qt5-default \
qttoolsS-dev-tools qtbaseS-doc-html qtS-assistant qt5-doc

b. The installation commands for Debian11 and Ubuntu22.04 are:

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt-get -y install qttools5-dev-tools qtbase5-doc-html \
qtS-assistant qtS-doc qt5-qmake qt5-qmake-bin

2) After installation, use the following command to view the version number of QT
a. The default version of Ubuntu 20.04 is:

orangepi@orangepi:~$ qmake -v
QMake version 3.1
Using Qt version 5.12.8 in /usr/lib/aarch64-linux-gnu

b. The default version of Ubuntu 22.04 is:

orangepi@orangepi:~$ qmake -v
QMake version 3.1
Using Qt version 5.15.3 in /usr/lib/aarch64-linux-gnu

c. The default version for Debian 10 is:

orangepi@orangepi:~$ qmake -v
QMake version 3.1
Using Qt version 5.11.3 in /ust/lib/aarch64-linux-gnu

d. The default version for Debian 11 is:

orangepi@orangepi:~$ qmake -v
QMake version 3.1
Using Qt version 5.15.2 in /usr/lib/aarch64-linux-gnu

www.orangepi.org 334 www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

3) The command to view the QT installation path is as follows (Ubuntu 20.04 as an

example)

orangepi@orangepi:~$ qmake -qt5 -query

QT _SYSROOT:

QT INSTALL PREFIX:/usr

QT INSTALL ARCHDATA /usr/lib/aarch64-linux-gnu/qt5

QT INSTALL DATA:/ust/share/qt5

QT INSTALL DOCS:/ust/share/qt5/doc

QT INSTALL HEADERS:/usr/include/aarch64-linux-gnu/qt5
QT INSTALL LIBS:/usr/lib/aarch64-linux-gnu

QT INSTALL LIBEXECS:/ust/lib/aarch64-linux-gnu/qt5/libexec
QT INSTALL BINS:/usr/lib/qt5/bin

QT INSTALL TESTS:/usr/tests

QT INSTALL PLUGINS:/ust/lib/aarch64-linux-gnu/qt5/plugins
QT INSTALL IMPORTS:/usr/lib/aarch64-linux-gnu/qt5/imports
QT INSTALL QML:/ust/lib/aarch64-linux-gnu/qt5/qml

QT INSTALL TRANSLATIONS:/ust/share/qt5/translations

QT INSTALL CONFIGURATION:/etc/xdg

QT INSTALL EXAMPLES:/usr/lib/aarch64-linux-gnu/qt5/examples
QT _INSTALL DEMOS:/ust/lib/aarch64-linux-gnu/qt5/examples
QT _HOST PREFIX:/usr

QT HOST DATA:/ust/lib/aarch64-linux-gnu/qt5

QT _HOST BINS:/usr/lib/qt5/bin

QT _HOST LIBS:/usr/lib/aarch64-linux-gnu

QMAKE SPEC:linux-g++

QMAKE XSPEC:linux-g++

QMAKE VERSION:3.1

QT _VERSION:5.12.8

4) Use the following command to open QT assistant

orangepi@orangepi:~$ assistant

The interface after QT assistant is opened is as follows
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5) Use the following command to open QT designer

orangepi@orangepi:~$ designer

The interface after QT designer is opened is as follows

OrangeP - orangepi

Ele Edt Famm View Setngs Windaw belp
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@ Command Link Button widgat

[ ialog Button Box
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6) Use the following command to open QT linguist
orangepi@orangepi:~$ linguist

The interface after QT linguist is opened is as follows

:) Applications - g Qt Linguist

File Edit Translation Validation Phrases View Help

= RF e © gl e (B AR &
Context @ Strings @@ Sources and Forms (= 3
Context Items Source text

Source code not available

Phrases and guesses EE Warnings

)
Source phrase Translation Definition

3.47.2. How to install QT Creator

1) The command to install QT Creator is as follows

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt-get -y install qtcreator qmlscene gdb \
qtdeclarativeS-dev qtbaseS-examples

2) After QT Creator is installed, you can see the startup icon of QT Creator in
Applications
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Il Office 3

»

i system
&% Log Out

You can also open QT Creator with the following command

orangepi@orangepi:~$ qtcreator

3) The interface after QT Creator is opened is as follows
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4) The version of QT Creator is as follows
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a. The default version of QT Creator in Ubuntu20.04 is as follows
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