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Keyboard

You can connect a wired keyboard or a USB Bluetooth receiver to any of the

USB ports on your Raspberry Pi.

Mouse

You can connect a wired mouse or a USB Bluetooth receiver to any of the

USB ports on your Raspberry Pi.
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Introduction
Introducing the Raspberry Pi 5: Your Gateway to Limitless Creativity and

Innovation!

Whether you're a curious beginner or a seasoned expert in the world of
technology, the Raspberry Pi 5 opens doors to a realm of possibilities that
will leave you awestruck. With its powerful capabilities and compact design,
this remarkable device isn't just another gadget; it's a revolution waiting to

be unleashed in your hands.

Imagine having the power of a full-fledged computer at your fingertips,
ready to tackle any task you throw its way. From transforming your living
room into a multimedia center to building your own home automation
system, the Raspberry Pi 5 empowers you to bring your wildest ideas to life

with ease.

But that's just the beginning. With the Raspberry Pi 5 as your companion,

you can delve into the realms of robotics, artificial 1
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index-11_1.png
GETTING STARTED
Getting Started with Your Raspberry Pi

To begin using your Raspberry Pi, you will need the following items: * A

power supply
» Boot media, such as a microSD card with sufficient storage and speed

You have two options for setting up your Raspberry Pi: as an interactive
computer with a desktop interface or as a headless computer accessible only
through the network. If you choose the headless option, you can
preconfigure the hostname, user account, network connection, and SSH
during the operating system installation without needing any additional
peripherals. However, if you prefer to use your Raspberry Pi directly, you

will need the following additional accessories:
* A display
* A cable to connect your Raspberry Pi to the display * A keyboard

* A mouse
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click on the "No" button to skip OS customization.

OS customization:

The OS customization menu allows you to set up your Raspberry Pi before
the first boot. You can preconfigure the following settings: * Username and

password

» WiFi credentials

* Device hostname
 Time zone

» Keyboard layout

* Remote connectivity

14

When you first open the OS customization menu, you might see a prompt
asking for permission to load WiFi credentials from your host computer. If
you choose "yes", Imager will automatically fill in WiFi credentials from the
network you're currently connected to. If you choose "no", you can enter

WiFi credentials manually.

The hostname option defines the name by which your Raspberry Pi is
identified on the network using mDNS. When your Raspberry Pi is
connected to the network, other devices can communicate with it using "

<hostname>. local" or "<hostname>. lan".

The feature enabling you to establish the username and password for the
admin user account on your Raspberry Pi is accessible through the username

and password option.
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can also boot an operating system from other storage devices such as USB

drives, storage connected via a HAT, or network storage.

To install an operating system on a storage device for your Raspberry Pi, you

will need:

» A computer that you can use to write the operating system image onto the

storage device.

10

» A way to connect your storage device to that computer.

A majority of Raspberry Pi enthusiasts opt for microSD cards as their
preferred boot device. We recommend using the Raspberry Pi Imager tool

for installing an operating system.

Raspberry Pi Imager is a tool available for macOS, Windows, and Linux that
helps you download and write operating system images. It includes many
popular operating system images for Raspberry Pi and supports loading
images downloaded directly from Raspberry Pi or third-party vendors like
Ubuntu. With Imager, you can also preconfigure credentials and remote

access settings for your Raspberry Pi.

The Imager software facilitates the use of images stored in the .img format,
alongside container formats such as .zip In the event that you lack access to
an alternative computer for writing an image onto a boot device, it might be
feasible to directly install an operating system on your Raspberry Pi from the

internet.
Installing using Imager

You can install Imager using the following methods: * To acquire the most

recent version, visit raspberrypi.com/software and execute the installer.
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If you want to skip the verification process, you can click on "Cancel Verify"

at your own risk.

When you see the "Write Successful” popup, it means that your image has
been completely written and verified. You are now ready to boot a Raspberry

Pi from the storage device!

Next, follow the instructions for the first boot configuration to get your

Raspberry Pi up and running.
Install over the network:

Network Install allows you to install an operating system on a storage device
using a version of Raspberry Pi Imager that is downloaded over the network.
With Network Install, you can install an operating system on your Raspberry

Pi without needing a separate SD card reader or 19

another computer. You can use Network Install with any compatible storage

device, such as SD cards and USB storage.

Please note that Network Install is only compatible with Raspberry Pi 5. If
your Raspberry Pi has an older bootloader, you may need to update the

bootloader to use Network Install.
IMPORTANT:

As of now, Network Install functionality is unavailable on Raspberry Pi 5.

Support for Network Install will be added in a future bootloader update.

To use Network Install, you will need the following: « A compatible

Raspberry Pi model with firmware that supports Network Install.

* A monitor.
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Next, connect any other peripherals you have, such as a mouse, keyboard,

and monitor.

f

22

Finally, plug in the power supply to your Raspberry Pi. The status LED
should light up when your Pi powers on. If you have connected a display,

you should see the boot screen within a few minutes.
Configuration on First Boot:

If you have used OS customization in Imager to preconfigure your
Raspberry Pi, congratulations! Your device is now ready to use. Please
proceed to the next steps to learn how you can make the most of your

Raspberry Pi.

In the event that your Raspberry Pi fails to boot within 5 minutes, inspect the
status LED for indications. If it is flashing, refer to the LED warning flash
codes for more information. If your Pi still refuses to boot, try the following
steps to resolve the issue: ¢ If an alternative boot device other than an SD

card was utilized, consider attempting to boot from an SD card instead.

* Re-image your SD card and ensure that you complete the entire

verification step in Imager.

 Update the bootloader on your Raspberry Pi and then re-image your SD

card.
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2. Tap on the three dots icon located in the top right corner of the screen.

3. Search for the "Connect to Server" option and click on it 4. Enter "pi-

nas.local” as the server address.
5. Opt for "Registered User" within the "Connect as" section.

6. Enter the username "pi-nas-user" and the password you selected during

the "Grant drive access" step.

7. Tap on "Next" in the upper right corner to establish the connection.

58
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smbpasswd -a username
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systemctl restart smbd
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* Enter your network SSID (name) and password, which can be found in
your Wi-Fi settings or on your router's sticker *« Enable SSH to establish a

connection to your Pi without a mouse and keyboard
Setting Up Your Raspberry Pi

For optimal performance, connect your Raspberry Pi to your network using
an Ethernet cable. In most cases, this means directly connecting the device

to your router.

Power off your Raspberry Pi by disconnecting it from the power source.
Then, attach your storage devices to the powered USB hub and connect the
hub to your Raspberry Pi. Finally, power up your Raspberry Pi by plugging
it back into the power supply.

Remote Connection to Your Raspberry Pi

SSH (Secure Shell) allows you to connect wirelessly to your Raspberry Pi,
eliminating the need for a keyboard and mouse. This is especially useful if
your Raspberry Pi is located in a hard-to-reach spot, such as behind your

television.

That's it! You have successfully completed the step-by-step process of
setting up your Raspberry Pi as a NAS device.

Note:

When connecting to the Raspberry Pi via SSH, you can use the hostname

you set in the Imager tool. If you encounter any issues with 50





index-105_1.jpg





index-62_1.png
Choosing the Right Raspberry Pi The speed of your Raspberry Pi will
determine how quickly your data is saved to the external storage. In this

guide, we will use a Raspberry Pi 5 8GB for optimal performance.
Choosing the Right Storage

Unless you have very small file sizes, an SD card may not provide enough
storage for a NAS device. Therefore, in this guide, we will use a portable

USB solid-state drive (SSD). Alternatively, you can use a USB flash drive
or a USB hard disk drive (HDD). We recommend clearing the drive of any

existing data, as you may need to format it.

For a stable power supply to your external hard drives, it's advisable to
employ a powered USB hub for connecting your storage devices to the

Raspberry Pi.
Configuring Your Raspberry Pi

Choose the Raspberry Pi OS Lite (32-bit) as your operating system to run
headless (without a mouse and keyboard). During the OS

customization stage, make the following edits:

* Enter a hostname of your choice (for this tutorial, we suggest using "pi-

nas"
* Set a username and password; you will need these later for authentication

* Enable the Configure wireless LAN option to allow your Pi to

automatically connect to Wi-Fi

49





index-106_1.jpg





index-64_2.jpg





index-105_3.jpg
ﬁlnraspuerrvpi

pliraspberrypl

— TSI WP PR f

2w

»





index-64_1.jpg





index-66_3.jpg
/dev/sda

mkfs.extd fdev/sdal






index-104_3.jpg





index-61_1.png
Introduction to Raspberry Pi NAS
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A NAS (Network-Attached Storage) device enables you to store files from
your computer and mobile devices on external hard drives through your
wireless network at home or in the office. By using a Raspberry Pi, you can
connect your existing storage devices, such as portable hard drives or USB
flash drives, and create secure backups of your important files that is

accessible globally.
Supplies Needed

To set up your Raspberry Pi as a NAS device, you will require the

following supplies:
* Raspberry Pi 5
 Appropriate Raspberry Pi power supply (refer to the power supply

documentation for details)

* MicroSD card (refer to the SD card documentation for details) *« Adapter

to connect your microSD card to your regular computer * Powered USB
hub

* Ethernet cable
» External USB storage
Initial SD Card Setup

For the initial setup of the SD card, you will need another computer
connected to your network. This computer will be referred to as your
regular computer to distinguish it from the Raspberry Pi that you are setting

up as a NAS device.
48
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Setting up your own NAS brings several benefits compared to relying on
cloud services. Firstly, it provides an additional backup location for your
files. Moreover, you can access your files from anywhere without being

dependent on a company's servers staying online for access.

Step-by-Step Guide: Setting Up a Raspberry Pi as a NAS Device
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sudo apt-get update

This ensures that you have the latest versions of all the files you download

after this step.
3. Install Apache2, which is the web server software, using the command:
sudo apt-get install apache2 -y

4. Install PHP, which is necessary for server-side scripting, by typing: sudo

apt-get install php libapache2-mod-php -y

5. Install MariaDB, a MySQL database server, for managing your website's

data. Begin by entering:
sudo apt-get install mariadb-server

After the download is complete, perform the installation by typing: sudo

mysql_secure_installation
You will be prompted to set a root password, but you can leave it blank.

6. Install the PHP-MySQL connector, which allows PHP pages to access

the database, with the command:
sudo apt install php-mysql
7. Restart Apache2 to apply all the changes:

188
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sleep (0.1)
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GUIDE ON HOW TO SET UP A
RASPBERRY PI WEB SERVER

The Raspberry Pi is widely used as a web server within local networks. It
serves various purposes, such as setting up an Intranet for an office or
creating a small server for web development. At Tom's Hardware, we use a
Raspberry Pi web server on our local network to deliver content for our

laptop battery test, which involves continuous Wi-Fi browsing.

To set up your own web server, you'll need a Raspberry Pi connected to
your local network and running an up-to-date version of the Raspbian
operating system. These instructions apply to any Raspberry Pi model,
including the powerful Raspberry Pi 5 and the compact Raspberry Pi Zero
W. If you need help installing Raspbian, you can refer to our tutorial on
setting up a Raspberry Pi, which includes a guide on performing a headless

installation without a keyboard or screen.
Here are the steps to follow:

1. Open the command prompt or terminal. You can access it by pressing
CTRL+ALT+T on the Raspbian desktop or by connecting remotely via SSH
if you have it configured. Some users configure the Raspberry Pi to boot

directly to the command prompt.

2. Update your packages by entering the following command:
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sudo nano bootconfig.txt 7. Add the following line to the bottom of the file
to enable GPIO

communication with the NeoPixels while disabling audio output via the

headphone jack:
hdmi_ force_hotplug=1

Press Ctrl + X, followed by Y and Enter to save the changes and exit the
editor. Once you have completed the necessary configuration steps, reboot
the Raspberry Pi device to ensure the changes take effect and are properly

applied.

8. Install the required Python 3 modules for NeoPixels by running the

following command in the terminal:

sudo pip3 install rpi_ws281x adafruit-circuitpython-neopixel 9. Open the

Thonny IDE from the Programming menu.

10. Import the necessary modules in your Python code to work with
NeoPixels, introduce pauses, and use the MCP3008 board. Add the

following lines:

import board

import neopixel

from time import sleep

from gpiozero import MCP3008
183
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2. Your Raspberry Pi's IP address may vary depending on whether it's
connected via Wi-Fi or Ethernet, and it may even change over time. If you

encounter any connection issues, double-check your IP address.
5 DIY Beginner Projects for Raspberry Pi 5

The Raspberry Pi 5 stands out as a robust and adaptable device. Here are

some exciting DIY projects that even beginners can undertake.

40

Important Points:

1. The Raspberry Pi 5 offers improved I/0O speed, resulting in enhanced

performance and making it ideal for beginner-friendly projects.

2. Transform your Raspberry Pi 5 into a retro game console for a seamless

gaming experience.

3. Utilize the Raspberry Pi 5 as an affordable desktop PC or a flexible

network storage solution.
Four years after the release of the Raspberry Pi 4, the Raspberry Pi 5

has arrived, promising new and exciting projects for technology enthusiasts
and hobbyists. The Raspberry Pi 5 is the latest offering of the low-cost
single-board computer from Raspberry Pi, and its improved hardware
capabilities open up a wide range of possibilities for projects that may have

been challenging with earlier models.
One of the notable features of the Raspberry Pi 5 is its enhanced 1/0

speed, including USB and MicroSD speed, which significantly improves its

performance in beginner-friendly Raspberry Pi projects.
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17. Add a 0.1-second pause to the code:

sleep (0.1)

18. Save the code as "analog-inputs.py".

19. Run the code in a terminal using the following command with sudo:
sudo python3 analog-inputs.py

20. Use the potentiometers to control the color of the NeoPixels.
Complete Code Listing:

Here is the complete code used in this project: import board
import neopixel

from time import sleep

from gpiozero import MCP3008

r = MCP3008(channel=0)

g = MCP3008(channel=1)

185

b = MCP3008(channel=2)

pixels = neopixel.NeoPixel(board.D18, 16)
while True:

red = round (r.value * 255)

green = round (g.value * 255)

blue = round (b.value * 255)

print (red, green, blue)

foriin range (16):
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11. Create three variables, 'T', 'g', and 'b', to store the raw output values from
the MCP3008:

r = MCP3008(channel=0)
g = MCP3008(channel=1)
b = MCP3008(channel=2)

12. Create an object called 'pixels' to work with the NeoPixels. Pass the
GPIO pin used (D18) and the number of NeoPixels in the chain or ring (16)
to this object:

pixels = neopixel.NeoPixel(board.D18, 16)
13. Create a continuous 'while True:' loop to run the code indefinitely.
while True:

14. Create three variables, 'red’, 'green’, and 'blue’, to store the values
returned by the potentiometers. These values range from 0.0 to 1.0, and to

make them compatible with the NeoPixels, multiply each value by 255:
red = round (r.value * 255)

green = round (g.value * 255)

blue = round (b.value * 255)

15. Print the values to the Python shell:

print (red, green, blue)
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16. Use a 'for' loop to update all 16pixels in the NeoPixel ring to display the

current color mix: for i in range (16):

pixels[i] = (red, green, blue)
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AlexaPi alexaPi;

with:

PiShow piShow;

c. Modify the PiShow class declaration as follows: class PiShow : public
AlexaClientSDK::SampleApp::SampleApplication {

d. In the implementation section, replace the line: AlexaPi::AlexaPi() :

SampleApplication() {

with:

PiShow::PiShow() : SampleApplication() {

e. Replace all occurrences of AlexaPi with “PiShow .

f. Save the file by pressing Ctrl+X, then Y, and Enter.

21. We'll now rebuild the application with the PiShow modifications.
Enter the following commands:

cd $SHOME/sdk_folder/sdk-build

make -j2 SampleApp

22. Finally, we can start the PiShow application. Enter the following

command:
cd $HOME/sdk_folder/sdk-build/SampleApp/src
175
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If you need to restart PiShow after turning off or rebooting your Pi, use the

following Terminal command:

cd $SHOME/sdk_folder/ss-build

PA_ALSA_PLUGHW=1

./modules/Alexa/SampleApp/src/SampleApp -C \
$HOME/sdk_folder/sdk-build/Integration/AlexaClientSDKConfig.json -C \
177

$HOME/sdk_folder/alexa-smart-screen-sdk/modules/GUI/config/Sma

178

HOW TO CREATE A RASPBERRY PI LIGHT SHOW WITH
ANALOG INPUTS

The Raspberry Pi is a fantastic learning platform, but it doesn't natively
support the use of analog electronic components. This means that analog
joysticks, potentiometers, and similar components cannot be used directly.
However, there is a solution to this problem that involves adding a
specialized chip, the MCP3008 ADC (Analog to Digital Converter). This
chip allows you to connect analog electronics to the Raspberry Pi's 40
GPIO pins, opening up a world of possibilities for using additional

components.

To demonstrate how to leverage analog-to-digital conversion and create an
enjoyable light show, we've developed a project that reads signals from

three potentiometers and uses these inputs to control the color of an
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Once the file is open, remove the "#" symbol before
"CONF_SWAPSIZE=100" to uncomment it, and delete or comment out the
line that says "CONF_SWAPSIZE=2048".

To save the changes to the dphys-swapfile, press Ctrl-X, then Y, and finally

Enter.
Next, we need to restart the swapfile by running the following command:
sudo systemctl restart dphys-swapfile

Now, let's proceed with the installation of face_recognition. This step
typically takes around 19 minutes. Input the subsequent command into the

terminal:
pip install face-recognition

Additionally, we need to install imutils. Use the following command: pip

install imutils

If you encounter errors during the training of your model in Part 2,
specifically "No module named imutils" or "No module named face-

recognition,"” you can reinstall these modules using pip2 instead of pip.
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Part 2: Training the Model for Raspberry Pi Facial Recognition

In this Phase 2, we will focus on training our Raspberry Pi to recognize
specific faces. Let's begin by downloading the Python code required for

facial recognition.

1. Open a new terminal on your Raspberry Pi by pressing Ctrl-T.
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corresponding faces. This mapping will be stored in the encodings. Pickle
file.

71

Requirements for Raspberry Pi Facial Recognition: « Raspberry Pi 4 or
5 (Raspberry Pi Zero W is not advised) * Power supply, microSD card,
keyboard, mouse, monitor, HDMI cable (for Raspberry Pi)

» USB webcam

» Optional: 7" Raspberry Pi touchscreen

» Optional: Stand for Pi touchscreen

Part 1: Installing Dependencies for Raspberry Pi Facial Recognition

In this step, we will install the necessary software dependencies, including
OpenCV, face recognition, imutils, and make some temporary modifications
to the swap file to prepare the Raspberry Pi for machine learning and facial

recognition.

OpenCYV is an open-source software library used for real-time image and

video processing with machine learning capabilities.

We will use the Python package face recognition to handle tasks such as
computing the bounding box around each face, calculating facial

embeddings, and comparing faces in the encoding dataset.

Imutils is a collection of convenience functions that make working with

OpenCV on the Raspberry Pi faster and easier.

Please allocate at least 2 hours to complete this section of the Raspberry Pi

facial recognition tutorial. The time taken for each 72
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features like the Ethernet port, GPIO pins, PWM fan controller, and PCle

express connector may not work with this version of Windows 11.

If you want a fast and stable operating system for your Raspberry Pi, it's
recommended to stick with Ubuntu or Raspberry Pi OS instead of expecting

the same responsiveness as a high-end PC.
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HOW TO TRAIN YOUR RASPBERRY PI FOR FACIAL
RECOGNITION

When you use FacelD to unlock your phone or allow Google or Apple to

organize your photos, you are using facial recognition software.

Some Windows computers also offer the option to log in using your face.

However, why limit the fun to just your mobile device and PC

when you can create your own facial recognition programs for Raspberry

Pi? With Raspberry Pi, you can do more exciting things than just signing in.

In this guide, we will guide you on training your Raspberry Pi to recognize
you, your family, or friends. Additionally, we will configure the Raspberry

Pi to send email notifications whenever it recognizes a person.
How does the Raspberry Pi Facial Recognition project function?

We will make use of OpenCYV, face recognition, and imutils packages to
train our Raspberry Pi. The training process involves collecting a set of
images that serve as our dataset. By running the train_model.py script, we

can analyze these images and generate a mapping between names and
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* Optional: A mini wireless keyboard, which can be useful for starting the

script and holding down the 'A' key after installation.
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 Timing: Allocate a minimum of 3 hours to complete this project.

Plan your schedule accordingly to ensure you have sufficient time to
properly work through the entire process without feeling rushed. The "make
install" step of the AVS Device SDK takes around 2 hours, depending on

your Raspberry Pi model and internet speed.
Prerequisites:

Before starting this tutorial, make sure you have completed the entire
project as described in our previous article, "How to Build an Alexa

Speaker with Raspberry Pi."

Most of this tutorial relies on terminal commands. If you are not familiar
with using terminal commands on your Raspberry Pi, we highly
recommend reviewing the article "25+ Linux Commands Raspberry Pi

Users Need to Know" before proceeding.
PiShow Setup and Installation

1. Important: Before proceeding with PiShow setup, make sure you have
completed the AVS (Alexa Voice Service) installation as described in our

previous article, "How to Build an Alexa Speaker with Raspberry Pi."

2. If your AlexaPi device is currently running, press the Ctrl+C key
combination on your keyboard to stop the executing script Ensure that the

speaker, microphone, and power connections are still intact.
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clone
--single-branch
--branch

v1.21.0

git://github.com/alexa/avs-device-sdk.git
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8. We'll proceed with building the AVS Device SDK. Enter the following

commands:

cd $SHOME/sdk_folder/sdk-build

cmake $SHOME/sdk_folder/sdk-source/avs-device-sdk \
-DGSTREAMER_MEDIA_PLAYER=0ON \
-DPORTAUDIO=0N \

-DPORTAUDIO_LIB_PATH=$HOME/sdk_folder/third-
party/portaudio/lib/.libs/libportaudio.a \

-DPORTAUDIO_INCLUDE_DIR=$HOME/sdk_folder/third-
party/portaudio/include \

-DCMAKE_BUILD_TYPE=DEBUG \
-DCMAKE_INSTALL_PREFIX=$HOME/sdk_folder/sdk-install \
-DRAPIDJSON_MEM_OPTIMIZATION=0OFF

make install

Make sure there are no error messages during the installation process.
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essentially create your own version of the Echo Show, which we'll call
"PiShow." This project utilizes the Amazon Alexa Smart Screen SDK,
along with the Alexa Voice Service (AVS) SDK discussed in our previous

article on How to Build an Alexa Speaker with Raspberry Pi.
Important Notes about PiShow:
1. PiShow is not meant to be a direct replacement for the Echo Show.

While many features of the Echo Show are included in this version, certain
capabilities such as native video playback have intentionally been excluded
from this build.

2. The vocal wake word trigger "Alexa" is not available in this smart screen
version of AlexaPi. Instead, the user will press the 'A' key when speaking to
Alexa.

3. PiShow cannot be launched with VNC active. It is necessary to disable
VNC on the Raspberry Pi.

4. Music functionality on PiShow allows the user to pause music on a Pi
touchscreen, following the same capabilities described in the AlexaPi

article.
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5. PiShow supports Alexa Skills, and any visual screens within an Alexa
Skill will be visible on PiShow. Additionally, touchscreen functionality is
enabled for Alexa Skills.

6. If you are using a touchscreen and tap the screen while Alexa is

speaking, she will stop speaking. This behavior is consistent with the Echo
Show.
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3. Choose a version that includes the desktop and recommended software,

although any version will work.

29

4. Raspbian is the most optimized operating system for Raspberry Pi.
Using other operating systems may result in occasional stutters and lags.

5. Once the download is complete, you will need an SD card formatter tool.
Use any tool that can format the SD card in FAT32 format. If you are using a

64GB SD card, it may come in SDXC format, so you will need to format it
in exFAT.

Flashing the OS onto the SD Card

1. You can use EtchDroid to flash Raspbian onto your SD card by

connecting it via OTG, or you can use a PC for the same purpose.
EtchDroid is a reliable utility that is open source and free from ads.

2. Simply click on the downloaded Raspbian file in EtchDroid, and it will
start extracting and writing it onto your SD card. After the extraction is

complete, remove the SD card from the device and connect it to your PC.

3. Extract the ISO file using a tool like 7-Zip or any other suitable software.

This will give you a .img file.

4. Download a disk imaging program such as Win32 Disk Imager or Balena

Etcher. I recommend Win32 Disk Imager.
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HOW TO BUILD A KVM OVER IP
WITH RASPBERRY PI

If you've ever needed to access a computer remotely, you've probably tried
using a VPN or other applications like TeamViewer. However, these types
of software are limited to the computer's operating system and can't perform
tasks such as accessing the BIOS, rebooting, installing an operating system,

or powering on the computer.

Fortunately, there are solutions available that allow you to remotely control
a PC independent of its operating system, and one of the most convenient

and cost-effective options is using a KVM over IP.

While store-bought KVM over IP devices can be quite expensive, you can
easily create your own using a Raspberry Pi. A developer named Maxim
Devaev has designed a system called Pi-KVM, which he plans to sell as a
kit for $130. However, if you have the necessary components, you can use
the software he has developed and your Raspberry Pi to assemble your own

KVM over IP system for a significantly lower cost.

In the following instructions, we will guide you through the process of

building your own Raspberry Pi-powered KVM over IP system.
This system will allow you to output full HD video, control GPIO

ports and USB relays, configure server power using ATX functions, and
more. You will be able to control the entire setup through a web browser on
another device, either over the internet using the TailScale VPN or on your

local network.
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cameras. Digital photo frames gained popularity again in 2020, possibly

because people were spending more time at home.

In this tutorial, we will transform our Raspberry Pi into a digital photo
frame using MagicMirror and the GooglePhotos module. It's important to
note that we will skip the installation of the two-way mirror, which is a part
of the original Magic Mirror project. So consider this project as creating a

"Magic Mirror" without the mirror.
what you'll need for this project:

» Any Raspberry Pi 5, 4 or Raspberry Pi 3B+, or the new Raspberry Pi 400.
Raspberry Pi Zero W is not supported.

» An 8 GB (or larger) microSD card with a fresh installation of Raspberry
Pi OS with Desktop. Raspberry Pi Lite is not supported.

 Power supply, keyboard, mouse, monitor, and HDMI cable for your

Raspberry Pi.

« An HDMI monitor, 7-inch Raspberry Pi Touchscreen, or a 3.5-inch or 5-

inch TFT screen.

115

» A stand for your Touchscreen or TFT screen. You can use a 3D-printed

stand like the one I used for this project.
* Your Gmail account.
Time: Plan for at least 1 hour to complete this project.

Most of this tutorial involves using terminal commands. If you are not

familiar with terminal commands on your Raspberry Pi, we highly
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However, you're not limited to using the official OS provided by the

Raspberry Pi Foundation.

Due to the Raspberry Pi's widespread popularity, various Linux
distributions like Ubuntu, NixOS, and EndeavourOS have developed ARM
versions for the single-board computer. Surprisingly, you can even install
Windows 11 on this compact system, although the installation process can

be quite involved.

To assist you with installing Microsoft's latest operating system on

Raspberry Pi boards, we've put together a comprehensive guide.

60

Requirements

If you own a Raspberry Pi 2, 3, or 4, you'll only need a microSD card with a

minimum of 8GB of storage. However, setting up Windows 11

on the Raspberry Pi 5 is more complex, as you'll require additional items

for the installation procedure.

Firstly, you'll need a USB drive with at least 8GB of storage to flash the
Windows 11 files. For better performance on Windows 11, it's

recommended to use an external SSD instead of a USB drive.
Additionally, you'll require a microSD card to store the RPi5
firmware. Since the UEFI files don't take up much space, a 1GB
microSD card should suffice.

When you boot into the ARM64 version of Windows 11 for the first time,

you'll also need internet access. However, please note that the WoR
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This Raspberry Pi project is perfect for beginners and teaches you how to

use the GPIO (general-purpose input-output) pins.

If you're not a fan of Seinfeld, don't worry. You can choose any sound you
like to replace the audio. Here's a step-by-step guide on how to create a
Raspberry Pi device that plays a custom sound effect when a door is

opened.

To complete this project, you'll need the following: « Raspberry Pi 5 with
a power adapter

» An 8 GB (or larger) microSD card with Raspberry Pi OS. You can check

our list of recommended microSD cards for Raspberry Pi.

* Desktop speakers or a megaphone with a 3.5mm input and a 3.5mm cable
« Speaker wire of any gauge, at least a few feet in length « Aluminum foil

» Electrical tape

 Male to female jumper cables (2)

* Wire strippers or scissors

» A monitor or projector with HDMI and power cables (optional) 104

How to Turn Raspberry Pi into an Electronic Door Chime

Before you begin, make sure you have set up your Raspberry Pi. If you
haven't done this before, you can refer to our guide on how to set up a
Raspberry Pi for the first time or how to perform a headless Raspberry Pi
install (without a keyboard and screen). For this project, we recommend

using a headless Raspberry Pi install.

1. Install the necessary dependencies for playing audio files and running the

code by entering the following commands in a terminal window:
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» Monitor or Projector with HDMI and power cables. Should you wish to

project onto the ceiling, a projector will be necessary.

How to Track Local Airplanes with Raspberry Pi: Before you start,
make sure you have set up Raspberry Pi OS on your Raspberry Pi. If you
haven't done this before, you can refer to our article on how to set up a
Raspberry Pi for the first time or how to do a headless Raspberry Pi install

(without the keyboard and screen).

1. Update Raspberry Pi OS by entering the following commands at the
command prompt. This is a good practice and ensures that you have the

latest updates.

sudo apt-get update -y

sudo apt-get upgrade -y

2. Install the necessary components to communicate with the ADS-B

receiver and display aircraft positions using Python.

96

sudo apt-get install build-essential debhelper librtlsdr-dev pkg-config dh-
systemd libncurses5-dev libbladerf-dev libhackrf-dev liblimesuite-dev
libsdl2-ttf-2.0-0

sudo pip3 install virtualenv
3. Clone the dump1090 repository into your home directory.

Dump1090 is a decoder that allows us to decode ADS-B messages into
readable JSON.

cd ~/
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