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Lesson 3 Getting Started with Raspberry Pi

In this lesson, we will learn how to install and remotely log in to the Raspberry Pi OS under

Windows. We will download the code program to control the robot.

3.1 Preparation

©® When studying this lesson, you need to prepare the following components first:

One SD card that has been formatted (we recommend using an SD card with memory
above 16G), one card reader, a Raspberry Pi development board.

® You need to insert the SD card into the card reader first, and then connect the card reader
tothe computer.

3.2 Downloading the Raspberry Pi OS Raspbian

Raspbian is the official OS of the Raspberry Pi Foundation. It is customized based on Debian
GNU/Linux and can run on all versions of the Raspberry Pi motherboard. According to
experience, Raspbian works best with Raspberry Pi. It is stable, powerful, and easy to use, and
can basically meet the needs of various applications. This course uses Raspbian as the preferred
OS for the Raspberry Pi. Next, we will teach you how to download the Raspberry Pi OS
Raspbian.

This OS is recommended for Raspberry Pi 5. Raspberry Pi 3B, 3B+, and 4. This system can also be
used.

1. visit the official website of the Raspberry Pi through a browser to download

Raspbian: https://www.raspberrypi.com/software/operating-systems/
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After entering the Raspberry Pi official website page, click "Raspberry Pi OS" to jump to the

corresponding location, or you can find the location of Raspberry Pi OS by sliding the page.

Operating system images

Many operating systems are available for Raspberry Pi, including
Raspberry Pi 0S, our official supported operating system, and
operating systems from other organisations.

Raspberry Pi Imager is the quick and easy way to install an operating
system to a microSD card ready to use with your Raspberry Pi.
Alternatively, choose from the operating systems below, available to
download and install manually.

wnl :
Raspberry Pi 0S

Raspberry Pi 0S (64-bit)
Raspberry Pi OS (Legacy)
Raspberry Pi OS (Legacy, 64-
bit)

Raspberry Pi Desktop

2. Select the Raspberry Pi OS with desktop version, which contains a complete desktop system

and recommended software packages.

Raspberry Pi 0S with desktop

Release date: March 15th 2024
System: 32-bit

Kernel version: 6.6

Debian version: 12 (bookworm)
Size: 1158MEB

Show SHAZ256 file inteqgrity hash:
Release notes

Download torrent

Archive

Raspberry Pi 0S with desktop and recommended software

Release date: March 15th 2024
System: 32-bit

Kernel version: 6.6

Debian version: 12 (bookworm)
Size: 2,678MB

Show SHA256 file integrity hash:
Release notes

Download torrent

Archive

3. Click "Download", to get the ".img.xz" file(or compressed files in other formats), and

wait for the download to complete. (remember where the file is saved).
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4. Find the ".img.xz" file you just downloaded, and extract it. The uncompressed file format
is ".img". Pay attention that the path of the uncompressed ".img" file should be named
with only English letters and contain no special characters.

2024-11-19-raspios-bookworm-arm...  2025/3/4 13:47
TW 2022-11-19-raspios- DoOKWOrm-armo.  2025/3/4 13:47

3.3 Burning the downloaded Raspberry Pi OS to the SD card

We recommend using the Raspberry Pi Imager tool officially provided by the Raspberry Pi.
Raspberry Pi Imager is a new image burning tool launched by the Raspberry Pi Foundation.
Users can download and run this tool on Windows, Mac OS and Ubuntu to burn the OS image
for the Raspberry Pi. Its usage is similar to Etcher and win32diskimager.

3.3.1 Downloading Raspberry Pi Imager
1. Visit the official website of Raspberry Pi to download through a browser:

https://www.raspberrypi.org/downloads/

® For Windows OS, click "Download for windows" to download.

® For Mac OS, click "Download for macOS" to download.

® For Linux OS, Click "Download for Ubuntu" to download.
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Install Raspberry Pi 0S using
Raspberry Pi Imager

eow Waspberry Pi Imager v1.8.1

‘ Raspberry Pi

Raspberry Pi Imager is the quick and easy way to install
Raspberry Pi OS and other operating systems to a microSD
card, ready to use with your Raspberry Pi.

Download and install Raspberry Pi Imager to a computer
with an SD card reader. Put the SD card you'll use with
your Raspberry Pi into the reader and run Raspberry Pi
Imager.

Download for Windows

Download for mac0S

Download for Ubuntu for x86

To install on Raspberry Pi 0S, type

sudo apt install rpi-imager

in a Terminal window.

After the download is complete, install the software and burn the Raspberry Pi OS .

2. Open the downloaded file "imager.exe" and click "Install".

(7 Raspberry Pi Imager o x

Welcome to Raspberry Pi Imager
Setup

Setup will guide you through the installation of Raspberry Pi
Imager.

It iz recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Install to start the installation.

: Install Cancel

3.Then click "Finish".
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it Raspberry Pi Imager

Completing Raspberry Pi Imager
Setup

Raspberry Pi Imager has been installed on your computer,

Click Finish to dose Setup.

[~’]Run Raspberry Fi Imager:

4.The software interface after opening is as shown below:

¥, Raspberry Pilmagerv1.8.5

' Raspberry Pi

Raspberry Pi Device Operating System Storage

CHOOSE DEVICE CHOOSE 0S CHOOSE STORAGE
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3.3.2 Burning Raspberry Pi OS to SD card with Raspberry Pi Imager

Install the operating system on RPi for programming and running programs.

1. Click "CHOOSE DEVICE" to select the corresponding Raspberry Pi model, such as
Raspberry Pi 5.

' Raspberry Pi

Raspberry F i Device Operating System Storage

CHOOSE DEVICE CHOOSE 0S CHOOSE STORAGE

§, MRS TRE v1.8.5 - O %

Raspberry Pi Device X

No filtering
Show every possible image

Raspberry Pi 5
Raspberry Pi 5, 500, and Compute Module 5

Raspberry Pi 4

Models B, 400, and Compute Modules 4, 45

Raspberry Pi Zero 2 W
The Raspberry Pi Zero 2'W
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2. Click "CHOOSE OS" on the opened Raspberry Pi Imager software interface.

' Raspberry Pi

Raspberry Pi Device Operatinr, System Storage

CHOOSE DEVICE CHOOSE 08 CHOOSE STORAGE

3. Click "Use custom" and select a custom ".img" or ".img.xz" file from your computer,
which is the ".img" or ".img.xz" file of the Raspberry Pi OS that we downloaded and

decompressed before.

8, Raspberry Pi lmagerv1.8.5 — O *

Operating System X

~ Emulatars for fﬁhniné rétrnmmputiﬁg ﬁlaﬁufms

L |

Other specific-purpose 0S
Thin clients, digital signage and 3D printing operating systems

Freemium and paid-for 0S
Freemium and paid-for operating systems

Misc utility images
Bootloader EEPROM configuration, etc.

Erase
Format card as FAT32

Use custom
Select a custom .img from your computer

D a £ @

4.Find the ".img" or ".img.xz" file of the Raspberry Pi OS that we downloaded and
decompressed before. Click "Open".

support@adeept.com


mailto:support@adeept.com

B v ww.adeept.com

koin; | I \Down'‘Mirrer file v-| 0 (=] 0 ﬁ E] [:
! My Computer Mame Size Type Date Modified
a ASUS |:] 2024-11-...rmhfimg 4,93 GiB img File 2025/3/4 1447
& mame: 2024-11-19—raspios—bookworm—armhf. img | | Open
ez of type: Image files (% img #. zip *. 1lso *%. gz *.xr ¥. zst) v _l Canecel

5.Then on the interface of Raspberry Pi Imager, the ".img" file of our selected Raspberry Pi
OS will appear.

%, Raspberry Pilmager v1.8.5 - O >

' Raspberry Pi

Raspberry Pi Device Operating System Storage

HOOSE DEVI. ?023-12-05-RASPI0S-BOOKWORM-ARM... CHOOSE STORAGE

6.Click "CHOOSE STORAGE".
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‘ Raspberry Pi

Raspberry Pi Device Operating Systern Storage

HOOSE DEVI..p2023-12-05-RASPI0S-BOOKWORM-ARM... CHOOSE STORAGE

7.Then select the SD card we need to burn.

&, Raspberry Pi Imagerv1.8.5 = O *

Storage X

Generic MassStorageClass USB Device-31.9 GB
Mounted as H\

8.Click "NEXT" and use OS customisation.
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' Raspberry Pi

Raspberry Pi Device Operating System Storage

HOOSE DEVI..p2023-12-05-RASPI0S-BOOKWORM-ARM... ENERIC MASSSTORAGECLAS..

9.Click "EDIT SETTINGS" to set your Raspberry Pi login account and password. Then let the
Raspberry Pi connect to your WiFi. This WiFi is in the same LAN as your computer.

8, Raspberry PiImager v1.8.5 — O x>

Use OS customisation?

Would you like to apply OS customisation settings?

EDIT SETTINGS i NO, CLEAR SETTINGS
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Note: The default account of Raspberry Pi is "pi" and the password is "raspberry”. Please note
that it is case sensitive.

Set the account name you want and a password you can remember. You can also use the
Raspberry Pi's default account "pi" and password "raspberry".

If you are a beginner, it is recommended to use the default account and password.

Then fill in your WiFi name and password. Our WiFi account and password are written in the
picture, you need to modify them according to the actual situation.

¥, 05 Customisation 23 >
GENERAL SERVICES OPTIONS
Set hostname: faspberrypil . Local

Set username and password

Username: PI

Pagsword: @S0G SRORRRORRROR

Configure wireless LAN

$810: Adeept

Picuword: 0000000000000 000008

[] show password [_] Hidden SSID

Wireless LAN countryv: (B -

[] set locale settings

10.0pen "SSH".
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&, OS5 Customisation — *

GEMERAL SERVICES 1 OPTIONS

EnablessH | 2

@ Use password authentication 3

O Allow public-key authentication only
Set authorized_keys for "pi':
ssh-rsa AAAAB3NzaClycZEAAAADAQABAAABgODAYDC
as3FBdBWNXffOvBnMWZIx77Y7BniVmvZGSB9/IgtFidi0
J2aqVzqBp58MyUBKTINSO7XHAZQyxNb/NGQvGIQztWp
WWWVPNR78NX10b5jfp7TCNAZ2zezkBGONBDsolxEfInEN
eSzvicJqulbTeldov40emuUr+iKfA4x7bndj1 XLjsuHIXL
SBJDeCdaG)BrH/FR4SmlouvggJEA7 ZvSArdBoxuTNgHT
wJAeRPUJzJZh7080fC5{XvCC5rulaqYdIWB2xTeVxS33b
HtjlZqb1oNB8KsjKlgBXKhg1v4Bourix+nv4CM12JS/SBDIE
0bQO0Sdg+UrgrKO6S2Ue9k1PFRLArT4vRXmXewKpqUtL
OHIOAPMfA+pGY9CYvBMAKDg3tmLfI6OH06aTqf0/n7H
whDscLY6RUjnnLxfXvrEIhdS7rpzEtB5SnvLH+11 GJUAGJBt
Ffm380BhIEFR2ZmSIKSvdkKDddp83iAsczkDemlvwAxp?2
YxU6aNpslS/440HtboM= Administratori@PC-20180723K
UEQ

RUN SSH-KEYGEN

11.Click "YES".

Use 0S5 customisation? X

Would you like to apply OS customisation settings?

EDIT SETTINGS NO, CLEAR SETTINGS “

12.After the burning is completed, a prompt message will appear to indicate that the burning

was successful.
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[Pay Attention]

If burning the image file is unsuccessful, please try burning it again or replace the SD card and
burn the image file again.

3.4 Start the Raspberry Pi OS

Now, we can take out the SD card and insert it into the "MICRO SD CARD" slot on the Raspberry
Pi development board. After that, use a Type-C data cable to supply power to the Raspberry Pi.
Then, the Raspberry Pi will start up and run.

If you do not have a spare monitor, please skip to next section “3.5 Remotely log in to the

Raspberry Pi OS" . If you have a spare monitor, please follow the steps in this section.

After the system is written successfully, take out Micro SD Card and put it into the SD card slot of
RPi. Then connect your RPi to the monitor through the HDMI port, attach your mouse and
keyboard through the USB ports, attach a network cable to the network port and finally, connect
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your power supply (making sure that it meets the specifications required by your RPi Module
Version. Your RPi should start (power up). Later, after setup, you will need to enter your user
name and password to login. The default user name: pi, password: raspberry. After login, you

should see the following screen.

EB pi5 (WayVNC) - RealVNC Viewer — u] X

G ® % 5 oo

Congratulations! You have successfully installed the Raspberry Pi OS operating system on your
RPi.

Raspberry Pi 5, 4B, 3B+/3B integrates a Wi-Fi adaptor. You can use it to connect to your Wi-Fi.
Then you can use the wireless remote desktop to control your RPi. This will be helpful for the
following work. Raspberry Pi of other models can use wireless remote desktop through accessing

an external USB wireless card.

— ] X
A‘/ﬁ% Connect WIFI ]
® 3 7o
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3.5 Remotely log in to the Raspberry Pi OS

Before using SSH to connect to the Raspberry Pi, you need to know the IP address of the
Raspberry Pi and use software that supports the SSH protocol.

Remote login to the Raspberry Pi is achieved via the SSH protocol. You can use software with
SSH support for remote login. For example, Putty is a common choice. For Mac users, if they
want to use Putty, they may need to set up a suitable environment (such as using a virtual
machine to simulate a Windows environment where Putty can run). Linux systems and Mac OS
both come with built-in SSH functionality. Therefore, users of these systems can also log in to
the Raspberry Pi remotely through the terminal.

3.5.1 Obtaining the IP address of the Raspberry Pi

Method 1: Obtaining an IP address with an external display
We provide a simple and fast way to get the Raspberry Pi IP address. You need to prepare the
following components:

© One Type-C data cable: used to supply power to the Raspberry Pi.

® One HDMI cable: used to connect the monitor.

©® One mouse: used to operate.

® One monitor

® One Raspberry Pi
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1. Connect the HDMI cable to the HDMI port of the monitor:

RUTINETER

p——— e

=————— e
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2. Turn on the monitor switch. Connect the mouse to a USB port of the Raspberry Pi and
supply power to the Raspberry Pi with the Type - C data cable. Then the Raspberry Pi starts.
After entering the system interface, we move the mouse «cursor to the

)) 03:35
JL in the upper right corner, and it will display the IP address of the

Raspberry Pi: 192.168.3.157 (the IP address of each Raspberry Pi is different). It is necessary
for you to record this IP address as it is needed to log in to the Raspberry Pi OS later.

o)) 0335

eth0: Link is down

wian0: Associated with Adeent

wian0: Configured 192.168.3.157/24

WIaNU: LONngurea Zavetersz zounacyl:8830:4ee1b/128

3. You can also check the IP address by opening the command window of the Raspberry Pi
and entering the following command. Make sure to write it down.

D raspberrypi | @ 2% - B 0.10GB/1.83GE | % 0.02Mbjs | & 0.01Mbjs | [E 4hours| M pi pi pi| &2 ;‘:7?%|frun:
port MobaXterm by subscribing to the professional edition here:  https://mobasxterm.mobatek.net

Method 2: Obtaining an IP address with a mobile phone

1. You need to download an APP called "Fing" on your phone, as shown below:

Fing
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2. After you have completed downloading the "Fing" app, your phone and the Raspberry Pi
should be on the same local area network, that is, both of them are connected to the same

Wi-Fi network. Then, open the "Fing" app and click on "Scan for devices".
VAR P OR®LAT%0

Sign in for more features

Unknown access point S~

f*) Last network

All networks

3. Click "CONTINUE WITHOUT PERMISSION"

Enable location permissions

-

Q

Fing App requires your permission to identify Wi-Fi
name and address, distinguish between networks
and display current network name. This is a new
requirement in Android 10.

Learn more

ENABLE LOCATION PERMISSION

CONTINUE WITHOUT PERMISSION
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4. Click "OK"

Fing won't run without Google Play
services, which are not supported by your

device.

5.Wait for the scan to finish. In the list of scanned devices, locate the device named

"Raspberry Pi". You'll be able to see its IP address, 192.168.3.157, in the lower left corner of
the relevant interface. Make sure to write down this IP address.

Devices Network e

Have you tried Fing Desktop yet?

More tools, more power, for free.

~. Generic -

152

Raspberry Raspberry Pi

3.5.2 Remotely log in to the Raspberry Pi OS

This course will demonstrate how to log in to the Raspberry Pi using PUTTY and VNC. Both Linux
systems and Mac OS systems come with the SSH function. You can remotely log in to the
Raspberry Pi using the terminal without the need to download any software.

1.PuTTY
You need to download and install PuTTY corresponding to your computer OS version, and use it

to log in to the Raspberry Pi. PuTTY download address:
https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.ntml
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1. Run PuUTTY, enter the IP address of the Raspberry Pi into the Host Name, and click

llopenll .

For example:

&2 PuTTY Configuration ? 4
Categony:
=- Sfassiun _ Basic options for your PUTTY session
F TE"" I.pgfﬂng Specify the destination you want to connect to
i Tm}g:huard Host Mame {or IP address) Port
. Bl [[192.168.3.179 ] | |22 |
- Features Connection type:
=- Window (JRaw () Telnet () Rlogin (@ 55H () Serial
f-‘tppea.rance Load, save or delete a stored session
- Behaviour
... Tranelation Saved Sessions
[+ Selection | |
- Colours :
Default Settings
[=- Connection e
.. Data e
. Proxy
... Telnet Delete
- Rlogin
- 55H
+ Senial Close window on exit:
() Mways () Never (®) Only on clean exit
About Help Cancel

2. If it prompts Network error: Connection timed out, it means you probably entered
the wrong IP address.

3. When the connection is normal, you will see a security warning. You can safely ignore

it and click the "Yes" button. You will see this warning when PuTTY connects to a

Raspberry Pi that has not been connected before.

4.You will see the usual login prompt now. Log in with the same username and

password as those of the Raspberry Pi system. The default login name for Raspbian is

"pi" and the default password is "raspberry”. When entering the password, nothing will

be shown on the screen.
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LE-?’ 192.168.3.179 - PuTTY — O >

Note: If you have changed the Raspberry Pi account and password (for example, using a
non-default account and password when flashing the Raspberry Pi system), you need to

accurately enter the username and password that you set during this process.

5. You should now have the Raspberry Pi prompt, which will be the same as the prompt
on the Raspberry Pi itself.

| ER pi@raspberrypi: ~ - O *

Type the following command. Then, select "Interface Options”, and among the options, find and
select the item related to enabling VNC (for example, the option labeled as something like "I3
VNC" which is related to the VNC interface setting). Press Enter, then select "Yes" and click "OK".

At this stage, the Raspberry Pi may need to be restarted. Confirm the restart by selecting "OK".
After that, open the VNC interface.

sudo raspi-config

ord for the

the
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Then download and install VNC Viewer according to your computer system by click

following link: https://www.realvnc.com/en/connect/download/viewer/

After installation is completed, open VNC Viewer. And click File New Connection. Then the
interface is shown below.


https://www.realvnc.com/en/connect/download/viewer/
https://www.realvnc.com/en/connect/download/viewer/
mailto:support@adeept.com
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EB RealVNC Viewer =l
[Hle view relp -
| New connection... e+ o ccarch L sanin.. =
Sign in. l

Import connections...

Apply offline license...
Preferences..

Exit

There are no computers in your address book at present.
Sign in to your RealVMC account to automatically discover team computers.

Alternatively, enter the VNC Server IP address or hostname in the Search bar to connect directly.

@ MNeed help connecting? X

‘ 0 device(s)

pi5 - Properties Sl

General |[)_|;mo_ns| Expert |

.

VNC Server:  192.168.3.54
MName: | piSI
Labels

To nest labels, separate names with a forward slash (/]

Enter a label name, or press Down to apply existing labels

Security |

Encryption: Let VMC Server choose X |

|+ Authenticate using single sign-on (550] if possible

+ Authenticate using a smartcard or certificate store if possible

Privacy -
'+ Update desktop preview automatically

| ok || cancel |

Enter the IP address of your Raspberry Pi and fill in a connection name. Then click OK.
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Then on the VNC Viewer panel, double-click the new connection you just created, and the

following dialog box pops up.

RealVNC Viewer s =g
[ File View Help |
NC CONNECT | Entera VNC Server address or search ‘ S -

SE Address book

@ MNeed help connecting? b g

1 device(s)

pi5 - RealVNC Viewer

Identity Check -

0 VNC Server not recognized

RealVNC Viewer has no record of connecting to this VNC Server, so
its identity cannot be checked.

VMNC Server: 192.168.3.54::5900 (TCF)
Catchphrase:  Denmark reverse ballad. Plato prime rodent.
Signature: ad-bb-5b-09-43-31-ad-ef

Are you sure you want to connect? You won't be warned about this
again,

I_Continue | | Cancel |

Enter username:pi and Password: raspberry. And click OK.
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pi5 - RealVNC Viewer

EE Authentication

Authenticate to VNC Server
192 .168.3.54::5900 (TCP)

Enter VMC Server credentials
(Hint: NOT your RealVNC account details)

Username: pi

Password: TIIIIILL] Q

+ Remember password

Catchphrase: Denmark reverse ballad. Plato prime rodent.

Signature:  ad-bb-5b-09-43-31-ad-ef

8] Cancel
[ |
e = = =
2] piE}\NayVN(? - RealVNC Viewer i
§ O D% 3 0940

Here, you have logged in to Raspberry Pi successfully by using VNC Viewer

If there is a black window, please set the resolution.
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Cannot currently show the de

& O
@ Programming

_) Education
& Office

.\;;] Internet

H[‘ Sound & Video
q Graphics
% Games
ﬁ Other

a 1 Accessories

> m Add / Remove Software

| Run Ff;.'!'n Appearance Settings

b
. Shutdown... ’E‘? Main Menu Editor

‘3‘_'.| Mouse and Keyboard Settings

o
[T v

== Print Settings

W Raspberry Pi Configuration

Recommended Software

E Screen Configuration

If you don't know what resolution to set properly, you can try 1920x1080.
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@ (:;) E Screen Layout Editor

Screen Layout Editor » ~ %
File Layout View Help

Screens NOOP-1 b v Active
Resolution » 3840x2160
Orientation > 3200x1800
2560x1440
2048x1080

+ 1920x1080
1600x1200
1280x1024
1280x720
1024x768

800x600
720x480
640x450

In addition, the VNC Viewer window may scale the desktop of your Raspberry Pi. You can
adjust this setting. On the VNC Viewer control panel, right-click (click the right mouse
button). Then, select “Properties” -> "Options tab” -> “Scaling” . After that, set an

appropriate scaling value.

pi3 Connect
Rename F2
Delete
Duplicate Ctrl+D
Properties... Alt+Enter
[H rasphberry pi - Properties = [} *

General Options  Expert

General
Picture quality: Automatic w
[ View-only
Scaling
100% ~

Preserve aspect ratio

Keys
Pass media keys directly to VNC Server

Pass special keys directly to VNC Server
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The Raspberry Pi 5, 4B, 3B+, and 3B all integrate a WiFi adaptor. So, if you haven't connected
your Raspberry Pi to a WiFi network, you can connect it to a WiFi network wirelessly to control
the robot.

Steps to connect to Raspberry Pi via SSH:

1. Open a console terminal window.

u n u n

2. The initial user name of the Raspberry Pi is and the initial password is

3. Enter in the command line and replace <IP> with your Raspberry Pi IP
address, as shown in the following example:

ssh pi@192.168.3.83

4. Press Enter, and the prompt "Are you sure you want to continue connecting (yes/no)?"
will appear.

5. Enter ‘yes’ and press Enter. Then the prompt ' 's password:”  will

" "

appear. Enter the initial password of the Raspberry Pi and pay attention to the

case sensitivity. During the password input process, nothing will change on the screen, but this

doesn't indicate that the input was unsuccessful. Press Enter after you have completed the input.

6. Now you have logged in to the Raspberry Pi.

BB pi@raspberrypi: ~ = | =

ELY NO WARRANTY, to the extent
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Linux and Mac OS

e " adeept — pi@raspberrypi: ~ — ssh pi@192.168.3.54 — 139x43

Last login: Wed Mar 19 14:44:19 on ttyseee

|adeept@AdeeptdeMacBook-Pro ~ % ssh pi@192.168.3.54

[pi@192.168.3.54's password:

Linux raspberrypi 6.6.31+rpt-rpi-v8 #1 SMP PREEMPT Debian 1:6.6.31-1+rptl (20824-85-29) aarché4

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.
Last login: Wed Mar 19 06:25:52 2025 from 192.168.3.88

SSH is enabled and the default password for the 'pi' user has not been changed.
This is a security risk — please login as the 'pi' user and type 'passwd' to set a new password.

[piPraspberrypi:~ $ 1s

ADRO19 Downloads Speech.py adeept_darkpaw output.wav test.wav
Adeept_PiCar-Pro ExampleOfAI.py Speech_Recognition adeept_rasptank2 response_audio.wav testVoice
Adeept_RaspTank_Metal Mpu6@50.py Speech_Recognition.py create_ap sherpa-ncnn testVosk
Arecord.py Music Templates startup.sh tts_http_demo.py
Bookshelf Pictures Text.py flask-video-streaming startup.sh.Metal.bak

Desktop Public TimeOled.py image.ijipg startup.sh.rasptank2.bak

Documents SnowOled.py Videos output.txt temp.mp3

piCraspberrypi:~ $ [

3.6 Download the Code Program to Control the Robot

©  For the power supply of Raspberry Pi, please refer to this official document:

https://www.raspberrypi.org/documentation/hardware/raspberrypi/power/README.md

©®  Our Raspberry Pi robot driver board, Adeept Robot HAT V3.2, can directly supply power
to the Raspberry Pi through the GPIO pins. However, because the software installation
time on the Raspberry Pi is relatively long, it is not recommended to use battery power
when installing software on the Raspberry Pi. The Raspberry Pi robot driver board,
Adeept Robot HAT V3.2, or the camera do not need to be installed when installing
software on the Raspberry Pi. This does not affect the software installation. But when
you run the installed program, you must connect the driver board and the Raspberry Pi

camera. Otherwise, it will cause the program to report an error.

©  All the code of our product has been open sourced on GitHub. You need to download it
to the Raspberry Pi and install the relevant dependencies before it can run normally.

github address: https://github.com/adeept/Adeept_ 4WD_Smart_Car_for_RPi

1. Enter the following commands in the console:
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After the input is complete, Press Enter to start downloading the robot program from GitHub.

This process will continue for a period of time. Wait patiently for the download to complete.

pi@ srrypi:~ % sudo git clone https://github.com/adeept/Adeept 4WD Smart Car for RPi.git
Cloning into 'Adeept 4WD Smart Car_for RP1i'...

remote: Enumerating objects: 3, done.

remote: Counting objects: 108% ( ), done.

remote: Compressing objects: 18 2/2), done.
remote: Total 3 (delta 8), reused © (delta 0), pack-reused @ (from 8}
Receiving objects: 188% (3/3), done.

After the download is complete, a new folder ‘Adeept_4WD_Smart_Car_for_RPi’ will appear,
in which the product code is stored. You can check the content of the folder through the Linux
command ‘Is’

FlowingLights.py

When installing dependent libraries, the installation of some dependent libraries may fail
due to network problems or dependent library version issues. For dependent libraries that

fail to install, the program will automatically install multiple times.

After the installation is complete, the Raspberry Pi will automatically restart. At this time, the

remote login program of the Raspberry Pi via SSH will be terminated. Please log in again.

When installing dependent libraries, the installation may fail due to network or regional

reasons. If you encounter any problems, please contact us:

We have prepared a script to install all the dependent libraries that need to be used and set up

operations such as turning on the camera and automatically running on startup.
Before that, you need Open I2C and SPIL

Open I2C:

Enter the following command in the Raspberry Pi:

sudo raspi-config
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Use the keyboard arrow keys to select "3 Interface options" and press "Enter".

1 5
2

Performance Options
Localisation Options Configure language and regional settings
Advanced Options
Update

About raspi-config

=Select=

Configure system settings
Configure displ '

configure performance settings
configure advanced settings

Update this tool to the latest wersion
Information about this configuration tool

=Finish=

Select "I5 I2C" and press "Enter".

I1 55H

13 WNC
14 SPI

I7 1-Wire

16 Serial Port Ena

=Select=

Enable/disable remote command line access using SSH

I2 RPi Connect Enable/disable Raspberry Pi Connect

Enable/disable graphical remote desktop access
Enable/disable automatic loading of SPI kernel module

ial connection

/disa shell messages on
Enable/disable one-wire interface

I2 Remote GPIO Enable/disable remote access to GPIO pins

<Back=

Select "Yes" and press "Enter" to open i2c.

Would you like the ARM I2C interface to be enabled?

<No=

Open SPL

Enter the following command in the Raspberry Pi:
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sudo raspi-config

Use the keyboard arrow keys to select "3 Interface options" and press "Enter".

1 System Options Configure system settings
2 Display Options Configure display settings

4 Pertormance Options Contigure pertormance settings
5 Localisation Options Configure language and regional settings
6 Advanced Options configure advanced settings

8 Update Update this tool to the latest wersion

9 About raspi-config  Information about this configuration tool

=Select= =Finish=

Select "I4 SPI" and press "Enter".

I1 SSH Enable/disable remote command line access using SSH
I2 RPi Connect Enable/disable Raspberry Pi Connect

VNC E g

15 12C Enable;disable automatic loading of I2C kernel module

I6 Serial Port Enable/disable shell messages on the serial connection
I7 1-Wire Enable/disable one-wire interface

I8 Remote GPIO Enable/disable remote access to GPIO pins

=Select= =Back=

Select "Yes" and press "Enter" to open SPI.

Would you like the SPI interface to be enabled?

=No=
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1. Enter the following code in the console and run the script to install the required dependent
libraries.The following operations are automatically completed by the script program.
Depending on the network environment, this process may last for tens of minutes or several

hours, just wait patiently.

Note: This product has two versions: the Mecanum wheel version and the Ordinary wheel

version. Please select the corresponding course according to the version.

Below is an example using Mecanum wheel version.

sudo python3 Adeept_4WD_Smart_Car_for_RPi/setup_MecanumWheels.py

pi verrypi:~ % sudo python3 Adeept 4WD Smart Car_for RPi/setup MecanumwWheels.py
curpath://home/pi/Adeept 4WD Smart Car_for RPi
Hit:1 http://deb.debian.org/debian bookworm InRelease

f/deb.debian.org/debian-security bookworm-security InRelease [48.0 kB]
'deb.debian.org/debian bookworm-updates InRelease [55.4 kB]
/farchive.raspberrypi.com/debian bockworm InRelease [55.8 kBE]

If it is Ordinary wheel version, please execute the following command:

sudo python3 Adeept_4WD_Smart_Car_for_RPi/setup_OrdinaryWheels.py

4 sudo python3 Adeept 4WD Smart Car for RPi/setup OrdinaryWheels.py
i/Adeept 4WD Smart Car_ for RPi
spbian.raspbe i aspbian bookworm InRelease

The program in Raspberry Pi has been i d : started.

You can now power off the R y ins amera driver board (Robot HAT).
After turni on again, the berry Pi wi atically program to set the servos port signal to turn the servos to th
ion, which is 1

Broadcast me e from root@raspberrypi on pts/2 (Tue 2025-85-13 06:50:32

The system will reboot now!

Broadcast message from root@raspberrypi on pts/2 (Tue 2825-85-13 B6:5

The system will reboot now!

After the installation is complete, the Raspberry Pi will automatically disconnect the SSH
connection and restart. At this time, if you are using a Raspberry Pi connected by software such
as Putty, there will be an error message such as Network error: Software caused connection

abort, which is normal, just close the window, Then reconnect to the Raspberry Pi via SSH.
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3.8 Check whether the dependent library is installed successfully

The product in this example is the Raspberry Pi 5, which is equipped with a Raspberry Pi camera.
The connection status is shown in the following picture.

1. Connect the camera to the camera port of the Raspberry Pi.

2. Install Adeept Robot HAT V3.2 and camera, and connect the Raspberry Pi power supply. If
you do not connect too many sensors to the HAT expansion board, you can connect it to the
Raspberry Pi power interface or the HAT power interface through a USB cable. If you connect a
lot of sensors to the HAT, there may be insufficient power when using the USB power supply.
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3. After the Raspberry Pi is turned on (about 30-50s), you can access the Raspberry Pi with a

browser.

© When no error message appears when the " \WebServerpy” program is running, the
dependent library is installed successfully.

© If the program does not run when the robot boots up, try connecting to the Raspberry Pi via
SSH and then manually run WebServer.py and check for errors. Refer to the Q&A below or
email us for help at support@adeept.com.

Before manually running “WebServerpy” , you need to end the program possibly auto run in
the back end to release resources.

Use the following command to run “WebServer.py” If it is Mecanum wheels, run
Adeept_4WD_Smart_Car_for_RPi/Server/Server_MecanumWheels/WebServer.py,if it is Ordinary
wheels, run Adeept_4WD_Smart_Car_for_RPi/Server/Server_OrdinaryWheels/WebServer.py.

Below is an example using Mecanum wheels.
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sudo python3
Adeept_4WD_Smart_Car_for_RPi/Server/Server_MecanumWheels/WebServer.py

sudo python3 Adeept_4WD Smart Car_for RPi/Server/Server MecanumWheels/WebServer.py
/p / -packages/gpiozero/input_devic PWMSoftwareFallback: For more accurate readings, use th
lgpio pin Se / z : dthe > able/api_input.html#distancesensor-hc-sred for more inf

i warnil varn({PWMSoftwareFallba

libcamera v0.5.0+59-d83ffoa4d
acy SDN tuning - please consider moving SDN 1inside rpi.de
noise
camera fbase/soc/12cBmux/12c@1/0v5647@36 to Unicam device
sdev/media? and ISP device
Using cenfiguration file '/usr/share/libcamera/pipeline/r
pi/vc4/rpi_apps
1 configuring streams: (@) 640x480-RGB888 (1) 640x480-SGBRG1O_C
SIZP
IN /ba ;oc/12cOmux/12c@1/ov5647@36 - Selected sensor format:
$4ex48@—55 RG16_1X16 - Selected unicam format: x480-pGAA
loop

. ‘Do noit

* Running on all addre
* Running on http
Running on http:
CTRI+C +n miit
fatttng for connection...

If it is Ordinary wheel version, please execute the following command:

sudo python3
Adeept_4WD_Smart_Car_for_RPi/Server/Server_OrdinaryWheels/WebServer.py

'ﬁSeruer{Server_Ordina yWheels /WebServer.py
PWMSoftwareFallb For mor urate readings, use the
tancesensor-hc-s

Serving
Debug mode

Running on 2

unning on

Running on
CTRL 1 +n n

iting for connection...

After running the command, more warning messages will appear, which is normal. "waiting for

connection..." appears at the end of the running result, indicating that the program ran

successfully.

Open the web control interface.
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1. Make sure your device is in the same local area network as the Raspberry Pi.

2. Open the browser on the device (chrome browser is recommended to avoid possible
browser compatibility issues), enter the IP address of your Raspberry Pi in the address bar, and
visit port 5000, for example: 192.168.3.130:5000

C @ 192.1683.130:5000

3.The web controller will then be loaded into the browser.

Adeept Bot Controller

Move Control Hard Ware
= -
«

'3
)

speed —M Actions

MOTION GET

Head Control
AUTO MATIC

POLICE LIGHT

TRACK LINE

TRACK LIGHT
CVFL Control

L
L2
P -

Instruction FC Control

START

Base Control Move Control Arm Control ~
COLOR

1-rotate left I-up Radar Scan Control

3 - rotate right J - left

W -forward K-down Ports Control
A-left L - right
S - backward e e e

D - right

Q - forward-left ome

E - forward-right o e e

Z - backward-left _——

C - backward-right PWM INIT SET

- PWM
0 < | seTPwMm || > ||

About Us v

Depending on the product, the modules on the web controller are also different.

4. Click on the SSH command line interface and press "Ctrl + C" on the keyboard multiple
times to stop the program from running.

3.9 Creating a WiFi Hotspot on Raspberry Pi(Less used)

The dependent library is successfully installed, and after "WebServer.py" runs automatically, our
product will automatically turn on the hotspot when the wifi is not connected.
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The method of turning on the WIFI hotspot in our robot product uses a project from GitHub
create_ap. Our installation script will automatically install this program and related dependent

libraries. If you have not run our installation script, you can use the following command to install
create_ap:

1. Install related dependent libraries:

2. Before turning on the hotspot, your Raspberry Pi cannot be connected to WiFi, and the
WiFi module cannot be turned off, so when you test the hotspot function, you need to connect
the necessary peripherals to the Raspberry Pi.

3.If your Raspberry Pi is connected to peripherals, and you want to test the Raspberry Pi s
ability to turn on hotspot, you can click the WiFi icon in the upper right corner of the Raspberry
Pi ' s desktop, click the name of the connected WiFi, click forget, and never turn Off WiFi, if it is
already in the off state, you need to turn it on.

4.When the WiFi module of the Raspberry Pi is turned on and is not connected to any known
network, you can enter the following command on the console to turn on the WiFi:

“Adeept_Robot “ is the name of the WIFI hotspot, " 12345678 " is the password of the WIFI
hotspot.

Q&A

® Run "WebServer.py" error: Could not start camera.
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The Raspberry Pi will automatically run the WebServer.py program. The WebServer.py program
will occupy the camera. If you run the camera-related program again, the program will report an
error. When you need to run the program manually, you need to stop the automatic running
program.

1. Enter in the Raspberry Pi command line: (stop the automatic running program)

2.Enter the Raspberry Pi camera command, Under normal circumstances, the Raspberry Pi will
take a photo named image.jpg, which can be viewed by entering "Is". If an error is reported,
please check whether the camera is installed correctly until this command can run successfully.
Or the camera may be damaged.

Note: You need to power off the Raspberry Pi when plugging or unplugging the USB camera,
otherwise the camera may be damaged.

® Run "WebServer.py" error: remote 1/0 error.

It might be due to the fact that the I12C (Inter-Integrated Circuit) interface is not enabled. Please
enter the following command on the Raspberry Pi:

Select 3 Interface options -> I5 I2C, then enable the I12C interface.
® Run "WebServer.py" error: ImprotError: xxxxx failed to import.

It may be caused by the unsuccessful installation of the dependent library. Please try to reinstall
the dependent libraries.

If it is Mecanum wheels,enter in the Raspberry Pi command line:

If it is Ordinary wheels,enter in the Raspberry Pi command line:
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" "

You need to add “ " to the beginning of or to run the program. [PATH] is

the product folder path.

If it is Mecanum wheels,enter in the Raspberry Pi command line:

sudo python3 Adeept_4WD_Smart_Car_for_RPi/Server/Server_MecanumWheels/WebServer.py
If it is Ordinary wheels,enter in the Raspberry Pi command line:

sudo python3 Adeept_4WD_Smart_Car_for_RPi/Server/Server_OrdinaryWheels/WebServer.py

Remove all parts on the driver board. Only connect the board to the Raspberry Pi and the power
supply, and then reboot the Raspberry Pi.Observe whether the green light of the Raspberry Pi is
blinking.If the indicator does not flash or it flashes at the same interval, it means that the image

file has not been burned successfully. Please re - burn the system.
Remote side unexpectedly closed network connection

There can be error prompts during installation because the Raspberry Pi will auto reboot after
the installation, which will disconnect the board.

Please connect to the Raspberry Pi through the mouse, keyboard, monitor, and then click the
WiFi icon in the upper right corner of the Raspberry Pi interface to enter the wifi information.

Please connect the mouse, keyboard, and monitor to the Raspberry Pi. Then, click the main
menu in the upper - left corner of the Raspberry Pi interface. Next, select "preferences”, then
select "Raspberry Pi Configuration®, and select "Interfaces". Set the SSH bar to "Enabled”, and
then click "OK".

Enter the following content in the CMD and press Enter
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ssh-keygen -R <the Raspberry Pi's IP address>
For example:
ssh-keygen -R 192.168.3.157

Then you can SSH to the Raspberry Pi again

For the Raspberry Pi 3B, the output current required for its operation is 2A. While for the
Raspberry Pi 4, at least 3A of output current is needed to run stably. As for the latest Raspberry
Pi 5, given its performance improvement and potentially more complex computing requirements,
the power supply requirements have also increased accordingly. It is recommended to use a
power adapter that can provide at least 3.5A of output current. During the software installation
and normal testing phases, using USB power supply is feasible. However, when it comes to
connecting and debugging high - power modules such as servos and motors, USB power supply
is not sufficient. Because these modules consume a large amount of current during operation. If
USB power supply is used, it is very likely to cause a voltage drop, making the power supply of
the Raspberry Pi unstable, thus affecting the normal operation of the entire system and even
potentially damaging the device. Therefore, when operating high - power modules, it is strongly
recommended to adopt a battery - powered solution. Battery power supply can not only provide
stable and sufficient power, but also effectively reduce potential risks caused by voltage
fluctuations, ensuring that the Raspberry Pi and external high - power modules can work stably

and efficiently in coordination.
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