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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/

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.

https://www.raspberrypi.com/software/operating-systems/
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2. Select the Raspberry Pi OS with desktop version, which contains a complete desktop system
and recommended software packages.

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).

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.
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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.

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

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

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



support@adeept.com

6

2. Click "CHOOSE OS" on the opened Raspberry Pi Imager software interface.

.

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

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

7.Then select the SD card we need to burn.
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8.Click "NEXT" and use OS customisation.

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.
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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.
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10.Open "SSH".

11.Click "YES".
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12.After the burning is completed, a prompt message will appear to indicate that the
burning was successful.

【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.



support@adeept.com

13

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
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.

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.

Connect WIFI
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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:

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

“ ” 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.
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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.

hostname -I

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:

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".
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3. Click“CONTINUEWITHOUT PERMISSION”：

4. Click “OK”：

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.
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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.html

1. Run PuTTY, enter the IP address of the Raspberry Pi into the Host Name, and click
“Open”.

For example: 192.168.3.179

https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
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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.

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.
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2. VNC

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

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/
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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.

Enter username:pi and Password: raspberry. And click OK.
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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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If you don't know what resolution to set properly, you can try 1920x1080.
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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.
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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.

3. Windows10, Linux and Mac OS come with SSH function

Steps to connect to Raspberry Pi via SSH:

1. Open a console terminal window.

2. The initial user name of the Raspberry Pi is “pi” and the initial password is “raspberry”.

3. Enter ssh pi@<IP> 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 ‘pi@192.168.3.83's password:’ will appear.
Enter the initial password “raspberry” 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.

Windows10

Linux and Mac OS



support@adeept.com

27

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/READM
E.md

 Our Raspberry Pi robot driver board, Adeept Robot HAT V3.1, 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 V3.1, 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_picar-b2.git

1. Enter the following commands in the console:

sudo git clone https://github.com/adeept/adeept_picar-b2.git

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

https://github.com/adeept/adeept_picar-b2.git
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complete.

After the download is complete, a new folder ‘adeept_picar-b2’ will appear, in which the
product code is stored. You can check the content of the folder through the Linux command ‘ls’.

ls

3.7 Install the Dependency Library of the Program

 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 programwill 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: support@adeept.com

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 SPI.

Open I2C:

Enter the following command in the Raspberry Pi:

sudo raspi-config

Use the keyboard arrow keys to select "3 Interface options" and press "Enter".
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Select "I5 I2C" and press "Enter".

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

Open SPI:

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".

Select "I4 SPI" and press "Enter".

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

1. Enter the following code in the console and run the script setup_HAT_V3.1.py 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.

sudo python3 adeept_picar-b2/setup_HAT_V3.1.py
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2. After the installation is complete, the console will show text:

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.

3.8 CheckWhether 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 V3.1 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
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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.

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“webServer_HAT_V3.1.py”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_HAT_V3.1.py and check for errors. Refer to the
Q&A below or email us for help at support@adeept.com.

Before manually running“webServer_HAT_V3.1.py”, you need to end the program possibly auto
run in the back end to release resources.

sudo killall python3

Use the following command to run“webServer_HAT_V3.1.py”

sudo python3 adeept_picar-b2/web/webServer_HAT_V3.1.py

mailto:support@adeept.com
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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.

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: 192.168.3.44:5000

3.The web controller will then be loaded into the browser.
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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 aWiFi Hotspot on Raspberry Pi(Less used)

The dependent library is successfully installed, and after "webServer_HAT_V3.1.py" runs
automatically, our product will automatically turn on the hotspot when the wifi is not connected.

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:

sudo git clone https://github.com/oblique/create_ap.git

cd create_ap

sudo make install

1. Install related dependent libraries:

sudo apt-get install -y util-linux procps hostapd iproute2 iw haveged dnsmasq

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.

https://github.com/oblique/create_ap
https://github.com/oblique/create_ap
https://github.com/oblique/create_ap.git
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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:

sudo killall python3

sudo create_ap wlan0 eth0 Adeept_Robot 12345678

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

Q&A

 Run "webServer_HAT_V3.1.py" error: Could not start camera.

The Raspberry Pi will automatically run the webServer_HAT_V3.1.py program. The
webServer_HAT_V3.1.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)

sudo killall python3

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 "ls". 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.

libcamera-jpeg -o image.jpg -n

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

 Run "webServer_HAT_V3.1.py" error: remote I/O error.

It might be due to the fact that the I2C (Inter-Integrated Circuit) interface is not enabled. Please
enter the following command on the Raspberry Pi:

sudo raspi-config

Select 3 Interface options -> I5 I2C, then enable the I2C interface.

 Run "webServer_HAT_V3.1.py" error: ImprotError: xxxxx failed to import.
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It may be caused by the unsuccessful installation of the dependent library. Please try to
reinstall the dependent libraries. Enter in the Raspberry Pi command line:

sudo python3 adeept_picar-b2/setup_HAT_V3.1.py

 Run "webServer_HAT_V3.1.py" error: RuntimeError: ws2811_init failed with code -5

Please use "sudo" to run the program.

 Errors occur with “permission denied” prompt when I manually
run“webServer_HAT_V3.1.py”.

You need to add “sudo” to the beginning of or “webServer_HAT_V3.1.py” to run the program.
[PATH] is the product folder path.

sudo python3 adeept_picar-b2/web/webServer_HAT_V3.1.py

 Raspberry Pi can't boot.

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" shows on a popup window.

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

 Raspberry Pi failed to connect a WiFi.

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.

 I can not connect to the Raspberry Pi terminal via SSH

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".

 SSH can't connect, error:WARNING: REMOTE HOST IDENTIFICATION HAS CHANGED!

Enter the following content in the CMD and press Enter

ssh-keygen -R <the Raspberry Pi's IP address>

For example:
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ssh-keygen -R 192.168.3.157

Then you can SSH to the Raspberry Pi again

 Can I power the Robot HAT and Raspberry Pi via USB?

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.

 no cv2 error occurs when I manually run“webServer_HAT_V3.1.py”

OpenCV is not installed correctly. Type the command in the Raspberry Pi to manually install
OpenCV.

sudo pip3 install opencv-contrib-python
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