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WELCOME
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ne of the joys of editing The MagPi is seeing behind
D the curtain and watching all the amazing products
come to life.
I’ve had a Raspberry Pi 500 for a while now, and it’s been
a joy to watch it get launched to market. Raspberry Pi 500

takes all the power of Raspberry Pi 5 and turns it into a IIzlléuctstlersley
keyboard-style computer of the type most of us grew up with. Lucy is going to
Meanwhile, the brand new official Raspberry Pi Monitor is a oo and Montorto
companion screen that turns Raspberry Pi into a full desktop e g omeute
computer kit. cant have oo much
In some ways, the bigger news is Compute Module 5, which Raspoerry Pl fght?
magpi.cc

is also out this month. This completely different product takes
Raspberry Pi 5’s form factor and puts it into a stripped-back
modular format that is perfect for industrial applications.
Andrew’s interview with Dominic Plunkett, the senior principal
Raspberry Pi hardware engineer, offers some keen insights into
how this modular product gets to work.

Whether you’re in the
enthusiast or the engineering
camp (or like us, a bit of
both), there’s a lot that
is inspiring this month.
Welcome to the new year!

Lucy Hattersley Editor

magpicc | 03



The parts we sell K
help us reach for the stars

Since first venturing beyond the safety of a cave, we have been natural explorers.
Discovering what's beyond the next hill, horizon, and star, is a drive that is innately us.
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The parts and services we provide help fuel the next era of exploratlon and like you.
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ONE PCB AT A
TIME

In the rapidly advancing world of Al, precision and Precision 5=
reliability are essential. PCBWay provides high-quality .
PCB prototyping, assembly, CNC machining, and 3D

printing services to bring your Al-driven projects to life. Perfect for the complex designs that drive
From robotics to smart devices, we offer a complete Al hardware.
solution to power your next Al breakthrough.

Rapid
Prototyping

Fast turnaround times as 24 hours to keep
your innovations on schedule.

Global
Reach

No matter where your lab or workshop is, we'll
get your boards to you quickly and affordably.

End-to-End £5y

With PCBWay as your partner, you can We're more than manufacturers; we sponsor
focus on pushing the boundaries of Al, and collaborate with Al developers, startups,
while we ensure your hardware is up to and makerspaces worldwide.

the challenge.

Start building the future of Al today!

Visit PCBWay.com to discover how our PCBs
can power your next Al innovation.

service@pcbway.com (w)
www.pcbway.com @)
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DISCLAIMER: Some of the tools and techniques shown in The MagPi magazine are dangerous unless used with skill, experience, and appropriate personal protection equipment. While
we attempt to guide the reader, ultimately you are responsible for your own safety and understanding the limits of yourself and your equipment. Children should be supervised. Raspberry
Pi Ltd does not accept responsibility for any injuries, damage to equipment, or costs incurred from projects, tutorials or suggestions in The MagPi magazine. Laws and regulations covering
many of the topics in The MagPi magazine are different between countries, and are always subject to change. You are responsible for understanding the requirements in your jurisdiction
and ensuring that you comply with them. Some manufacturers place limits on the use of their hardware which some projects or suggestions in The MagPi magazine may go beyond. It is
your responsibility to understand the manufacturer's limits
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All the best combined in one connector

The new SPC 4 series PCB
connectors

The everyday challenges our customers face are what drive us to continuously
improve our products. The new SPC 4 series PCB connectors are the best proof that
passionate engineering is indeed an art

For additional information, visit https://phoe.co/uk-spc4
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Raspberry Pi 500
RIORITY BOARDING

We've reserved Raspberry Pi 500 computers
for The MagPi subscribers

Ol
ASPBERRY PI 500
FIRST!

Want to get Raspberry Pi 500 sent to you in the
first week of release? With Priority Boarding you
can pre-order your Raspberry Pi 500 and it'll get
sent out first.

Raspberry Pi has set aside Raspberry Pi 500
computers for The MagPi print subscribers to buy.
We have enough for everybody who subscribes to
The MagPi (magpi.cc/subscribe).
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W it works!

If you have a print subscription to The MagPi (magpi.cc/subscribe) we will have your
email on file. We'll send each of our subscribers a unique code in mid-December
2024, Click the link in the email. It will take you to a site where you can order and
pay for your Raspberry Pi 500,

Customers in the US and Canada will be directed to PiShop to purchase a US
keyboard computer; while customers in the UK, Europe and the rest of the world will
be redirected to The Pi Hut where both US and UK keyboard computers are available.

et started
New subscribers to The MagPi will get a Priority Boarding

code when they sign up. So don't delay. Take out a
subscription today (magpi.cc/subscribe).

You'll be able to buy your Raspberry Pi 500
first and get incredible Raspberry Pi tutorials,
projects, and product reviews each month.

O nmore informaticl);

magpi.cc/priorityboarding

TERMS & CONDITIONS: A Priority Boarding code is emailed to everybody with a print subscription to The MagPi magazine. Print subs only! Priority Boarding does not apply to people
with App Store, Google Play, Zinio, PDF contributions, or other paid-for subscriptions. Each code will entitle you to purchase one Raspberry Pi 500 for the standard retail price and
delivery. Customers in US and Canada receive a US keyboard computer; customers in the UK, Europe and the Rest of World receive a choice of UK or US keyboard computer. This is a
limited offer and is subject to change or withdrawal at any time.
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Raspberry P1500 and
Raspberry P1 Monitor

In December 2025, Raspberry Pi introduces its complete desktop solution.

By Lucy Hattersley, Helen Lynn, and Eben Upton
aspberry Pi has introduced its latest
desktop computer setup: Raspberry Pi 500

R and Raspberry Pi Monitor.

Raspberry Pi 500 is easy to understand although
packed with hidden details. It takes the power of
Raspberry Pi 5 and places it into a high-quality
keyboard. Featuring a quad-core 64-bit processor,
wireless networking, dual display output, and
4K video playback, it’s described by Raspberry Pi
CEO Eben Upton as “a capable desktop PC that’s
ideal for home computing.” It is available as a
standalone device for $90 or as part of a Desktop
Kit (including a mouse, power supply, micro HDMI
to HDMI cable, and Raspberry Pi SD card preloaded
with Raspberry Pi 0S).

Raspberry Pi 500 monitor?
Raspberry Pi Monitor is a thoughtful hardware
addition to the Raspberry Pi stable. It’s been in
development for a while and has made a couple of
covert appearances at Raspberry Pi booths at trade
shows, but its release just in time for Christmas
2024 remains delightful.

It’s “designed to coordinate perfectly with
your Raspberry Pi 500 (or cased Raspberry Pi 5),”

Raspberry P1400
price cut

While we're incredibly excited about Raspberry Pi
500, “we need to remember that cost remains a
barrier to access for many people, young and old,"
says Eben. “So, we're also taking this opportunity to
cut the price of Raspberry Pi 400 from $70 to $60,
and the Raspberry Pi 400 kit from $100 to $80. We're
also bundling a Raspberry Pi-branded SD card with
Raspberry Pi 400."

Raspberry Pi 500 and Raspberry Pi Monitor

explains Eben. Raspberry Pi Monitor incorporates
a 15.6” full HD panel with 1920x1080 screen
resolution and a pair of 1.2W speakers in a slender
enclosure with a fold-away integrated stand. It’s
all yours for the remarkably low price of $100.
Paired with Raspberry Pi 500 or Raspberry
Pi 5, it will work well as a standalone desktop
computing setup. Any performance difference
between Raspberry Pi and mainstream computers
has vanished. It will also sit beside another
computer as a development sidekick and we think

@ To build a complete system,
you need a display device @

it’s the ideal platform for honing your coding and
engineering skills.

Raspberry Pi Monitor is available now in red
and white, but if you’d prefer to wait for a black
version, those will be available in early 2025.

The vision thing

“To build a complete system, you need a display
device,” says Eben. “Which is why we’re also
launching the Raspberry Pi Monitor.”

Power to Raspberry Pi Monitor is provided via a
USB-C connector. Cost-conscious users can power
the monitor directly from their Raspberry Pi via
the included USB-A to USB-C cable; in this mode,
display brightness is limited to 60% of maximum
(which is “still quite bright,” Eben tells us) and
the volume is set to 50% of maximum (“still
quite loud!”).

Using a dedicated USB-C supply capable of
delivering 5V/3A, like the Raspberry Pi 15W USB-C
Power Supply, enables the full brightness and
volume ranges (see magpi.cc/power). []




Raspberry Pi Monitor
and Raspberry

Pi 500 combine

to make an ideal
desktop computing
environment

aspberry Pi 500 and Raspberry Pi Monitor | magpicc | 13
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2 x USB 3.0 ports
1 x USB 2.0 port \

Raspberry Pi 500

Y BOARDING

We've reserved US and UK Raspberry Pi 500 computers
for The MagPi subscribers

2 x micro-HDMI
ports (supports
up to 4Kp60)

microSD card slot

for operating system

and data storage

Want to get Raspberry Pi 500 sent to you in the first week
of release? With Priority Boarding, you can pre-order your
Raspberry Pi 500 and it'll get sent out first.

Raspberry Pi has set aside Raspberry Pi 500 computers for
The MagPi print subscribers to buy. We have enough for
everybody who subscribes to The MagPi
(magpi.cc/subscribe).
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40-pin GPIO connector

Gigabit Ethernet port

A Raspberry Pi 500
places the power of
Raspberry Pi 5 with 8GB
RAM into a high-quality
keyboard computer

THE WORLD OF RASPBERRY PI | MegP! I

Raspberry P1500
summary

Featuring a quad-core 64-bit processor, wireless
networking, dual display output, and 4K video
playback, Raspberry Pi 500 puts the power of
Raspberry Pi 5 into a high-quality compact keyboard.
It's a capable desktop PC in a form factor that's ideal
for home computing.

Raspberry Pi 500 is supplied with a 32GB Raspberry
Pi SD Card preloaded with Raspberry Pi OS
Bookworm, so users can get up and running quickly.
It is available on its own, or as the Raspberry Pi 500
Desktop Kit.

In addition to a Raspberry Pi 500, the Desktop

Kit contains a Raspberry Pi Mouse, 27 W USB-C
Power Supply, 2m micro-HDMI to HDMI cable, and
Raspberry Pi Beginner's Guide to help users get the
most out of their new computer.

Raspberry Pi 500 will be available in UK and US
keyboard variants at launch. German, Spanish,
French, ltalian, Nordic will follow.
Specification:

P Quad-core 64-bit Arm Cortex-A76 processor
P 8GB LPDDR4X SDRAM

P 2 x micro HDMI ports (supports up to 4Kp60)
P 2 xUSB 3.0 ports

P 1xUSB 2.0 port

P Gigabit Ethernet port

P> microSD card slot for operating system and
data storage

P Horizontal 40-pin GPIO header
P 802.11b/g/n/ac Wi-Fi

P Bluetooth 5.0

P 5V DC via USB-C connector

P Compact keyboard

Pricing:
P Raspberry Pi 500: $90 US

P Raspberry Pi 500 Desktop Kit: $120 US

Raspberry Pi 500 and Raspberry Pi Monitor | magpicc | 15
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15.6-inch full

HD display

| Raspberry Pi
Monitor displaying
the Raspberry Pi
OS interface

Raspberry Pi Monitor
summary

Raspberry Pi Monitor is a 15.6-inch full HD computer
display. User-friendly, versatile and compact, it is
the perfect desktop display companion for both
Raspberry Pi computers and other devices.

It features a 15.6-inch full HD 1080p IPS display,
integrated angle-adjustable stand, built-in audio
via two front-facing speakers, audio out via a

3.5 mm jack, full-size HDMI input, VESA and screw
mounting options, and volume and brightness
control buttons. It is supplied with a 1m USB-C
power cable.

Raspberry Pi Monitor is available in red and white, or
in black. Red and white variants will be available at
launch, with black variants available in early 2025.
Specification:

P Screen size: 15.6 inches, 16:9 ratio

B+ Paneltype: IPS LCD with anti-glare coating

P Display resolution: 1920 x 1080

P Colour depth: 16.2M

P Brightness (typical): 250cd/m?

Connectivity:
P+ Standard HDMI port (1.4 compliant)

P 3.5mm stereo headphone jack

P USB-C (power in)

Audio:
P 2 x12W integrated speakers

P+ Support for 44.1kHz, 48kHz, and 96 kHz sample rates

Pricing:

P $100

16 | magpicc Raspberry Pi 500 and Raspberry Pi Monitor
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@ The perfect desktop
display companion for both
Raspberry Pi computers
and other devices @

Adjustable stand
om /_m

(power-in), and

Volume and

Brightness controls 35mimEE

headphone jack

W The rear of
Raspberry Pi
Monitor: handle,
controls, and a
VESA mount

2 x1.2W speakers L ]

Power on/off button

Raspberry Pi 500 and Raspberry Pi Monitor | magpicc | 17
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RASPBERRY PI

HANDBOOK

2025

Dlga The
Fortune Teller

( PAnSPBERRY PI
| X DuenTuRe

200 PAGES OF RASPBERRY PI

® A guide to getting started ® Inspiring projects to give
with every Raspberry Pi board you your next big idea

® All the essential info on the ® Upgrade your emulation
brand new Raspberry Pi Pico 2 with next-gen retro gaming

Buy online: magpi.cc/store
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Raspberry P1Pico2 W

New Raspberry Pi Pico with wireless
on sale now at $7. By Eben Upton

with Raspberry Pi Pico 2 W (magpi.cc/

pico2w), the wireless-enabled variant
of this summer’s Pico 2. Built around our new
RP2350 microcontroller (magpi.cc/rp2350),
featuring the tried and tested wireless modem
from the original Pico W, and priced at just $7,
it’s the perfect centrepiece for your connected
Internet of Things projects.

0 ur epic year of product launches continues

RP2350: the connoisseur's
microcontroller, redux
When we launched our debut microcontroller,
RP2040 (magpi.cc/rp2040), way back in 2021,
we couldn’t have imagined the incredible range
of products that would be built around it, or the
uses that the community would put them to.
Combining a symmetric pair of fast integer cores;

L e new board has a large, banked, on-chip memory; rich support

e same compact
Pico form factor for high-level languages; and our patented
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programmable I/O (PIO) subsystem, it quickly
became the go-to device for enthusiasts and

professional engineers seeking high-performance,

deterministic interfacing at a low price point.
RP2350 builds on this legacy, offering faster
cores, more memory, floating point support, on-
chip OTP, optimised power consumption, and a
rich security model built around Arm’s TrustZone
for Cortex-M. It debuted in August on Pico 2, on
the DEF CON 32 badge (designed by our friends at
Entropic Engineering, with firmware and a gonzo
sidewalk badge presentation by the redoubtable
Dmitry Grinberg, magpi.cc/defcon32), and on
a wide variety of development boards and other
products from our early-access partners.

Wireless things

Many of the projects and products that people
build on top of our platforms — whether that’s
our Linux-capable Raspberry Pi computers, our
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microcontroller boards, or our silicon products products which have been prototyped on & lgg&zzﬁiofsggfg;m

— answer to the general description ‘Internet the platform. in Pico 2 W into your

. N . Pico projects and the
of Things’. They combine local compute, wireless functionality

storage, and interfacing to the real world with More to come is supported by C and
connectivity back to the cloud. We’re very pleased with how Pico 2 W has MicroPython libraries
turned out. And, where the Pico 1 series
ended with Pico W, we have a few

[ Raspberry Pi Pico 2 W Brings  more ideas in mind for the
G” the Dower Of RPZSSD to Pico 2 series. Keep an

out for more news

loT projects @ early 2025.8

Raspberry Pi Pico 2 W brings all the power
of RP2350 to IoT projects. The on-board
CYW/3439 modem from our friends at
Infineon provides 2.4 GHz 802.11n
wireless LAN and Bluetooth 5.2
connectivity, and is supported
by C and MicroPython libraries.
Enthusiasts benefit from the _
breadboard-friendly Pico form o > a o Pico 2 W features a
factor, while our upcoming RM2 radio T i CYW43439 Infineon
. . . o b modem providing
module (already in use on Pimoroni’s 5 2.4GHz 802.11n
Pico Plus 2 W, magpi.cc/picoplus2w) - @ ' wireless LAN

. . ] and Bluetooth 5.2
provides a route to scale for professional > _ connectivity

Pico2W | magpicc | 21
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Raspberry P1
USB 3 Hub on
sale now at S1

Probably the best USB hub on the market. By Eben Upton

22

A An optional external
USB-C power input
supports high-
power downstream
peripherals

magpi.cc

ost Raspberry Pi single-board
M computers, with the exception of
Raspberry Pi Zero and A+ form factors,
incorporate an on-board USB hub to fan out a
single USB connection from the core silicon,
and provide multiple downstream USB Type-A
ports. But no matter how many ports we provide,
sometimes you just need more peripherals than
we have ports. And with that in mind, we have
launched the official Raspberry Pi USB 3 Hub
(magpi.cc/usbhub), a high-quality four-way
USB 3.0 hub for use with your Raspberry Pi or
other, lesser, computer.
Key features include:
A single upstream USB 3.0 Type-A connector
on an 8cm captive cable
Four downstream USB 3.0 Type-A ports

Raspberry Pi USB 3 Hub on sale now at $12

Aggregate data transfer speeds up to 5Gbps
USB-C socket for optional external 3A power
supply (sold separately)

Race you to the bottom

Why design our own hub? Well, we’d become
frustrated with the quality and price of the hubs
available online. Either you pay a lot of money

for a nicely designed and reliable product, which
works well with a broad range of hosts and
peripherals; or you cheap out and get something
much less compatible, or unreliable, or ugly, or all
three. Sometimes you spend a lot of money and
still get a lousy product.
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A Asingle upstream

@ A high-quality four-way USB 3.0 hub for use with your connectar on

Raspberry Pi or other, lesser, computer @ cable connects

to Raspberry Pi
and provides four
downstream USB 3

Type-A ports
It felt like we were trapped in a race to the : - =t

bottom, where bad quality drives out good, and

marketplaces like Amazon end up dominated by
the cheapest thing that can just about answer to
the name ‘hub’.

So, we worked with our partners at Infineon
(infineon.com) to source a great piece of hub
silicon, CYUSB3304, set Dominic Plunkett to work
on the electronics and John Cowan-Hughes to
work on the industrial design, and applied our
manufacturing and distribution capabilities to
make it available at the lowest possible price. The
resulting product works perfectly with all models
of Raspberry Pi computer, and it bears our logo
because we’re proud of it: we believe it’s the best
USB 3.0 hub on the market today.

Grab a Raspberry Pi USB 3 Hub and have a play:
we think you’ll like it. £

4 A high-quality hub
that looks neat and
converts one USB 3.0
Type-A port into four

Raspberry Pi USB 3 Hub on sale now at $12 | magpicc | 23
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Raspberry P1
Connect

New native panel plugin and connectivity testing.
By Paul Mucur

Bl 5 revonsicomons - 8

(( Connectvia ~ )

Need help?

A The Raspberry Pi he latest version of Raspberry Pi 0OS Raspberry Pi devices as possible - from Raspberry
gﬁ;gﬁg%ﬁt’t Jerviee T (magpi.cc/rpioct24) includes an all- Pi Zero to Raspberry Pi 5 - both when using
remotely connect new, native panel plugin for Raspberry Raspberry Pi OS with desktop and our Lite version.
o spbery Pi Connect, our secure remote access solution By default, Raspberry Pi Connect will be installed
Pi computers that allows you to connect to your Raspberry Pi but disabled, only becoming active for your current

desktop and command line from a web browser. user if you choose ‘Turn On Raspberry Pi Connect’
Since the launch of our public beta with screen from the menu bar, or by running rpi-connect on

sharing (magpi.cc/connectpost) back in May from the terminal.

2024, and the addition of remote shell access and If this is your first time trying the service, using

support for older Raspberry Pi devices in June the menu bar will open your browser to sign up for

(magpi.cc/connectshell), we’ve been working on a free Raspberry Pi Connect account; alternatively,

improving support and performance on as many you can run rpi-connect signin from the terminal

24 magpi.cc Raspberry Pi Connect
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to print a unique URL that you can open on any
device you like. Once signed up and signed in, you
can then connect to your device either via screen
sharing (if you’re using Raspberry Pi desktop) or
via remote shell from your web browser on any
computer.

@ We've heard from lots
of users about the
features they'd most
like to see next @

You can now stop and disable the service for
your current user by choosing ‘Turn Off Raspberry
Pi Connect’ or running rpi-connect off from the
terminal.

With the latest release of 2.1.0 (available
via software update), we now include a new
rpi-connect doctor command that runs a series
of connectivity tests to check the service can
establish connections properly. We make every
effort to ensure you can connect to your device
without having to make any networking changes
or open ports in your firewall - but if you’re
having issues, run the command like so:

$ rpi-connect doctor

J Communication with Raspberry Pi Connect API

J Authentication with Raspberry Pi Connect API
J Peer-to-peer connection candidate via STUN
J Peer-to-peer connection candidate via TURN

Full documentation for Raspberry Pi Connect can
be found on our website (magpi.cc/connectdocs),
or via man rpi-connect in the terminal when
installed on your device.

Updates on updates

We’ve heard from lots of users about the features
they’d most like to see next, and we’ve tried to
prioritise the things that will bring the largest
improvements in functionality to the largest
number of users. Keep an eye on the Raspberry
Pi blog (raspberrypi.com/news) to see our

next updates. £

4 Remote access of
a Raspberry Pi 5
desktop environment
from a Raspberry Pi
400 computer

A SSH (secure shell) can
be used to remotely
access a command-
line environment

Raspberry Pi Connect | magpicc | 25
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Powering industria
Innovation

Compute Module 5 meets Revolution Pi.
By Ekkehard Krebs and Dave Lee

| N typical Revolution Pi
system configuration,
consisting of a RevPi
Connect 5 and several
expansion modules

manufacturing successful products with

Raspberry Pi Compute Modules for years.
In this article, Ekkehard Kreb, Revolution Pi’s
Head of Marketing talks about why they continue
to choose Raspberry Pi technology, and discuss
their experience designing with our brand-new
Compute Module 5.

“Revolution Pi has been building flexible

industrial devices with Raspberry Pi Compute

R evolution Pi has been designing and

Modules since the very beginning,” says Ekkehard.

“As a long-time partner, we have witnessed their
impressive evolution from the first to the fifth
generation over the past ten years.”

Technical advancements that matter
Raspberry Pi Compute Module 5’s enhancements
directly address industrial requirements: it
provides quad-core CPU performance up to
2.4GHz, a built-in USB 3.2 controller, and

an improved PClIe controller. Raspberry Pi’s
continuous integration of more interfaces directly

Powering industrial innovation

on the Compute Module advances its capabilities
while freeing up valuable space on our carrier
board. These well-integrated interfaces within
the Raspberry Pi ecosystem enable more flexible
hardware designs. “This allowed us to equip

the RevPi Connect 5 (magpi.cc/connects) with
up to four multi-Gigabit Ethernet ports, letting
industrial users connect multiple industrial
fieldbuses and other networks with low latency.”

Collaborative development process
Working with Raspberry Pi on this has been
“exceptional,” Ekkehard tells us. “They
understand what industrial developers need. We
received early samples to test with, which was
critical. It allowed us to iterate and optimise our
design solutions, especially when developing a
custom heatsink.” Managing the heat generated
by the powerful new Compute Module in a DIN
rail enclosure was an important part of the design
process. Having real hardware to test with made
all the difference.



Systematic thermal management
Maintaining Compute Module 5’s operating
temperature below 85°C under heavy load
required a methodical development process.
“We started with thermal simulation analysis
to identify hotspots at full operating capacity,”
says Ekkehard. “This analysis formed the basis
for our practical prototyping. Through iterative
testing under extreme conditions, we optimised
the heatsink design before conducting extensive

@ We're excited to continue
pushing the boundaries of
industrial automation @

testing with the final housing inside our climatic
chamber. The entire process culminated in
establishing precise manufacturing standards with
rigorous quality control.”

Seamless software integration

On the software side, working with Raspberry
Pi’s platform enables smooth integration. When
we hit technical challenges, their engineering
team was right there to support us. Their unified
kernel approach across all products allowed us to
focus on integrating new features like the CAN FD
interfaces instead of wrestling with compatibility
issues. “This standardisation benefits Revolution
Pi users as well - they can use our industrialised

THE WORLD OF RASPBERRY PI | MigPt I

Raspberry Pi OS-based image consistently across
all Revolution Pi devices.”

A typical Revolution Pi system configuration
consists of a RevPi Connect 5 and several
expansion modules.

A proven partnership

From the first Compute Module to now, Raspberry
Pi has shown growing commitment to industrial
computing. Compute Module 5, purpose-built

for products like Revolution Pi, demonstrates
what’s possible when combining Raspberry Pi’s
innovation with our industrial-grade engineering.
We're excited to continue pushing the boundaries
of industrial automation and IIoT [Industrial
Internet-of-Things] applications together. £

Powering industrial innovation | magpicc | 27
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simulated airflow
in the heatsink

W The RevPi Connect 5
consists of two PCBs
with a big bolted-on
heatsink
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Hackberry
P1 Zero

Zitao Dai's pocket-sized tinker tool contains parts from
two popular retro smartphone brands. David Crookes
challenges you to guess them both

a smartphone or a tablet, sometimes

you crave a small device which feels and
works more like a traditional desktop or laptop
computer. With the Hackberry Pi Zero - a cool
handheld cyberdeck - you gain the ability to
engage in a spot of hacking on the move or, at the

A 1though you can compute on the go using

Zitao has experimented

. very least, get to carry around a pocket device that with three different
Zitao can run Raspberry Pi OS or, for the gamers among By boards
in total, each giving the

Dai

Zitao is currently
studying for a
master's degree in
industrial design
and mechanical
engineering at the
Dresden University
of Technology

in Germany. He's
an electronics
and 3D-printing
enthusiast

who loves to
make different
hobby projects.

us, the ever splendid RetroPie.

Created by Zitao Dai, this project uses three
main components: a 4-inch 720x720 TFT
display, an original keyboard from a BlackBerry
smartphone, and a Raspberry Pi Zero 2 W

computer. But while it would appear to be a simple

enough build housed in a smart 3D printed case,
a lot of thought and work has gone into its design
and overall functionality. The result is a smart,
desirable bit of kit that is sure to turn heads
whenever a user takes it out of their pocket.

“T was inspired to create the Hackberry Pi Zero
about three years ago when I found a project
about reverse-engineering on Hackaday,” Zitao

Hackberry Pi Zero a slightly
different look and feel

1
30

hmai?(lz,';% says. “I thought it would be really cool to have a messaging services via the chat app Beeper.
device with a thumb keyboard, so I began reverse-  Created by Eric Migicovsky, who founded the
engineering old BlackBerry keyboards and made Pebble smartwatch, Beepy uses the keyboard of a
it technically work. I then saw a project called BlackBerry Classic and a Raspberry Pi Zero W. It
Beepberry and thought it would be super-cool to allows access to Linux, which can be viewed on a
create a similar device with a different BlackBerry 2.7-inch black and white LCD display.
keyboard. I basically looked to use the same design “My start point was to design a learning tool
but mount a Raspberry Pi Zero 2 W instead.” for Linux beginners like me, but also address the
pain points from the Beepberry such as using a
Well-connected display with a backlight and adding external USB
Beepberry - or Beepy as it’s now known - is a ports,” Zitao says. It’s why the Hackberry Pi Zero
versatile device designed primarily to run various has three USB 2.0 ports, made possible thanks
28 | magpi.cc Hackberry Pi Zero



| The schematics and
1 the STL files for the

3D-printed housing

Y are available on

» Zitao's GitHub page

to the use of an internal hub. “As the project
progressed, I found it would also be cool to add a
STEMMA -style I2C port for communicating with
sensors. In this way, beginners can learn to code
with Python.”

The device also has an external TF card slot so
that the operating system image can be replaced
very easily. Flip the device onto its back and you’ll
find Zitao has added three compartments as well.
One of these can be opened to reveal Raspberry Pi
Zero 2 W, giving users easy access. The other two
house a pair of swappable batteries and, in keeping

The device has a decent

battery life. It will run

forupto 35 hoursusing |
a desktop operating i
system and for five hours i @

|
using the command line § & Q

- 0O

> It's a handheld
Linux terminal

> Raspberry Pi Zero
2 W keeps it slim

> A BlackBerry
keyboard is
being used

> The device can be
fully charged within
three hours

> You can buy the
device: magpi.cc/
hackberrybuy

Hackberry Pi Zero magpi.cc 29



BN AAgt | PROJECT SHOWCASE

30 |

& ASTEMMA QT port
has been added,
accessible from
the right-hand side.

It allows breakout
boards and sensors to
be connected

with the mobile phone theme, these take Nokia
BL-5C rechargeable lithium-ion packs. You’re
able to replace them within ten seconds without
killing the power.

Key to success

Of all of the components, the keyboard is arguably
the most eye-catching and Zitao says the choice
of BlackBerry keys was rather straightforward.
“The BlackBerry keyboards are known to be good
quality and they offer a great typing experience,”

[ The choice of keyboard influenced the size
of the screen because | needed them to fit
alongside each other &2

magpi.cc

he notes. “The optical trackpad from a BlackBerry
keyboard can work as a mouse too and this also
offers a very good user experience. The choice of
keyboard influenced the size of the screen because
I needed them to fit alongside each other.” As it
happens, it’s a perfect fit.

Hackberry Pi Zero

W The back of the device is just as smart-looking as the front, with
compartments for Raspberry Pi Zero 2 W and the Nokia batteries

Zitao hasn’t stuck to using just one BlackBerry
Qwerty keyboard. Although he initially chose to
incorporate one from the BlackBerry Classic (or
Q20), a smartphone that was unveiled in 2014,
he has also created another device that makes use
of the keyboard from a Q10 (unveiled the previous
year). He has also developed a third variant —
one that uses a keyboard from the BlackBerry
Porsche Design P’9983. And there has been scope
for a bit of fun.

One of the devices Zitao has made features a
set of colourful buttons showing a circle, triangle,
cross, and square, which gamers will instantly
spot as having been inspired by Sony’s PlayStation
controller. “T actually started making a Bluetooth
keyboard variant of the BlackBerry keyboards
about six months ago and at that time the top
row of keys were the original BlackBerry-style
keys,” he says. “Then a customer suggested I try
PlayStation-like buttons. I found they fitted very
well and were easy to print.”

Mapping the way

The keyboards needed a bit of work in order to
get them to operate with Raspberry Pi - notably,
hooking them up to a keyboard controller which
uses a RP2040 chip. There’s an analogue button
which needs to be switched on so that the
keyboard controller communicates with Raspberry
Pi Zero 2 W. If it is turned off, another device can
be connected to the USB-C port — a PC keyboard,
perhaps - and that will be used to communicate
with Raspberry Pi instead.



It’s also possible to customise the keymap.
“I chose the open-sourced firmware QMK to
power the keyboard through the USB interface
and one benefit for that is the user can remap the
keyboard layout if they want by using the Vial app
(get.vial.today),” Zitao explains. “The BlackBerry
keyboard only has about 40 keys so I designed
three layers for the keyboard, which means each
key can be mapped into three symbols or letters.”

The remapping tool vial is basically a web app
and Zitao says Raspberry Pi Zero 2 W doesn’t have
enough power to open it due to its limited RAM.
“I designed a USB-KVM on board to make the
keyboard controller chip able to communicate with
the external computer so the customer can edit the
keymap on their computer,” he adds. “At the same
time, the hardware can make the Hackberry Pi
Zero work as an emergency keyboard.”

It certainly works well. Hackers are likely to
use Kali Linux - an advanced penetration testing
distro for ethical hacking and network security
assessments — but Zitao just likes to play around.
“I’ve used the devices to learn coding with Python,
learn the Linux command-line terminal, and to
play some retro games. It really is a lot of fun.” [l

¥ The testing stage
shows how the
device, regardless
of computer used, is
connected together
before being placed
in the case

PROJECT SHOWCASE | MagPt I

Zitao is now developing a new version of the
Hackberry Pi which will use a Raspberry Pi 4
computer rather than Raspberry Pi Zero 2 W. As you
can see, it will make for a far chunkier device and

fresh design decisions need to be made.

This model is not going to be powered by
Nokia batteries. Instead, a pair of rechargeable
3500 mAh-capacity batteries with a nominal voltage

of 3.6V are going to be used. Again, this will increase
the bulk. A new battery housing has been created.

03 Since a Raspberry Pi 4 computer is larger all

round, it does give scope for a bigger screen.
As it stands, the upgraded device is very much in the
prototype stage and it will need some refining, but it's
already looking rather promising.

Hackberry Pi Zero |
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MIDI Gesture
Controller

Extracting an arresting array of sounds from a
guitar became a mission for keen coder Gary. He
tells Rosie Hattersley how he built a Raspberry
Pi-based expression pedal

always thought floor-based controllers -

particularly expression pedals - should
have a more prominent role. They are usually
operated by pressing your foot down for a subtle
or more obvious wah-wah or delay effect, but only
in a single direction, also known as one degree of
freedom (DOF).

G uitarist and keen coder Gary Rigg says he

Gary You use your foot to “control the pitch of the
Rigg pedal and the pitch determines the parameter
o value.” Gary reasoned that adding degrees of
Gary Rigg is a X A
software developer freedom such as yaw (rotation around an axis)
and keen inventor and roll to an expression pedal could extend its
who's lost count pitch parameters. He began pondering what new
of the number . L
of Raspberry Pi sounds could be achieved by redesigning how
projects he's done. the humble foot pedal was operated. The result

is the MIDI Gesture Controller, a Raspberry Pi

magpi.cc/flatblog
Pico-based expression pedal that can control three

parameters, “which ought to lead to more control The MIDI Gesture Controller
while playing live”. is a sort of musical

. expression pedal that
New musical direction rotates and rolls around

Gary hit upon a ball and socket setup since these a balljoint providing six
move through three or more planes of motion in degrees of freedom
multiple directions. He soon settled on a desk-
based rotating puck design, realising that since
the expression pedal did not necessarily need to

be foot-operated, it could have several additional
uses. “It works as well as a hand controller as a
foot controller, so could be used for DJs or in a
studio,” Camera controllers, stage lighting, and
other non-musical applications also came to mind.
Gary points out that MIDI is simply a protocol and
this could be swapped for something else such as
an HID controlling gameplay, for example. Sensor

32 | magpicc MIDI Gesture Controller
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The Raspberry Pi Pico-based
controller can be used as

a foot pedal but, being
desk-based, also works with
other MIDI instruments and,
potentially, other devices

i)

Quick FACTS =~ =
> Gary came up with

the idea several

years ago

> He took apart
o existing pedals to
- =l reuse their cases..

R R ' > .andtrialled
e e - \N - = - 82 Ll camera tripods
S S S et - instead of a ball
o o it
S The additional movements mean L2 % 4 1
—— . % 3 - L/ - : > Future refinements
— far more musical variations can be E 4 . =T ) .
. - & o include adding
< produced, each corresponding to MIDI " WS o e

more degrees
values. There's also a yaw reset button

of freedom..

> .to introduce
heave, sway, and

surge options
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values are sent down a serial line, so the Gesture
Controller could theoretically be used in “any
situation needing a multi-axis controller”.

Giveitatry

Gary uses Python regularly for his job as a
software developer for websites and mobile
devices. In “paid work land” he’s used Raspberry
Pi for IoT projects to control lights and smart

[0 Pico is an incredible bit of kit as a low-cost
microcontroller, and being in Python-land
feels like home 2

W The Gesture

34

Controller can be
plugged into a PC
as a MIDI control

device and works
with synthesizers
and samplers

magpi.cc

devices, in fire alarm panels, and alongside NFC
cards and in MQTT Edge devices. As a hobbyist,
Gary has created Raspberry Pi-based retro
games consoles, set up sensors, and designed a
Ghostbusters PKE Meter, so he is fairly confident
with prototyping and seeing diverse projects
through to completion.

MIDI Gesture Controller

He made use of Adafruit’s MIDI library and
says programming in CircuitPython using Thonny
IDE on Raspberry Pi Pico made a lot of sense: “an
incredible bit of kit as a low-cost microcontroller,
and being in Python-land feels like home.”

He also found it the best value for money and
the most reliable board for his project. Other
components - 6DOF AHRS IMU sensor, arcade
joystick ball, 3D printer, and neoprene rubber for
grip — were bought from The Pi Hut and other
stores. The wiring setup was straightforward
enough, with the IMU and yaw reset button
connected to Raspberry Pi Pico.

Despite Gary’s years of experience as a
computer scientist and software engineer, the
MIDI Gesture Controller project took him several
weeks to complete and provided plenty of
challenges. Getting a smooth motion on the ball
joint was particularly difficult. Having designed
the casing in CAD software, Gary says he must
have 3D-printed nearly 20 variants to get it
right. Another challenge involved getting actual
pitch, yaw, and roll values from the IMU (inertial

'*"-* -

RALLiT1E

., 1
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measurement unit). “It took a bit of effort, as
did calibrating the ranges and limits of minimums
and maximums.”

Having first contemplated a multi-DOF
expression pedal a few years ago, now the MIDI
Gesture Controller is up and running, Gary
continues to tweak and improve it and is planning
a few extra features. He always likes to have a
project on the go, is unafraid to try things, and
is a big advocate for experimenting with designs
in Tinkercad. A few years ago he launched a
Raspberry Pi-based Wi-Fi blocker that caught the
press’s attention (magpi.cc/wifinotspot). The
Kickstarter campaign wasn’t successful, but it was
a fun project and he still owns the trademark for a
Wi-Fi ‘notspot’. 11

4 Gary's YouTube
video amply
demonstrates
the extra sound
possibilities his
Gesture Controller
can generate

4 Prototyping the MIDI
Gesture Controller
with Raspberry Pi
Pico, which runs
CircuitPython code

PROJECT SHOWCASE | MagPt I

Multi MIDI marvel

Gary's Flatcoder blog (magpi.cc/3dofmidi)
ends with a link to the STL files to 3D-print
the MIDI Gesture Controller pedal casing. The puck-
shaped device sits atop a ball socket, allowing for
several axes of movement. It rotates in response to
a Raspberry Pi Pico microcontroller connected to a
six-axis AHRS IMU sensor.

Raspberry Pi Pico inside the Gesture Controller
is attached to an AHRS IMU sensor (which

detects the pedal's movements) and via USB to a PC
where it can act as a MIDI control device.

03 Gary's CircuitPython code reads values from

the IMU sensor, transposes them to within MIDI
ranges in the Adafruit MIDI library, and broadcasts the
result as a MIDI CC message.

MIDI Gesture Controller | magpi.cc
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Third Eye
for Blind

Md. Khairul Alam's potentially life-changing project
aims to use Al to assist people living with a visual
impairment. By David Crookes.

make a big difference to people’s lives

and, for those who are visually impaired,
the changes can be revolutionary. Over the
years, there has been a noticeable growth in
the number of assistive apps. As well as JAWS, a
popular computer screen reader for Windows, and
software that enables users to navigate phones
Md. Khairul and tablets, there are audio-descriptive apps
Alam that use smart device cameras to read physical
documents and recognise items in someone’s
immediate environment.

Understanding the challenges facing people
living with a visual impairment, maker and
developer Md. Khairul Alam has sought to create
an inexpensive, wearable navigation tool that
will free up the user’s hands and describe what
someone should be seeing from their own eyes’
perspective. Based around a pair of spectacles, it
uses a small camera sensor that gathers visual
information which is then sent to a Raspberry Pi 1
Model B for interpretation. The user is able to hear
an audio description of whatever is being seen.

T echnology has long had the power to

Md. Khairul Alam is
a developer, maker,
and hardware
hacker who is
currently working
as a faculty at the
University of Asia
Pacific, Dhaka,
Bangladesh.

A Raspberry Pi 1 Model B

is being used, but as the
project scales, it's likely he'll
use a more powerful model

magpi.cc/
thirdeyeblind

easily navigate and, having carried out research,
I realised edge computer vision can be a potential
answer to this problem.”

I Based around a pair of spectacles, it uses
a small camera sensor that gathers visual
information which is sent to Raspberry Pi &

Cutting edge

Edge computer vision is potentially transformative.
It gathers visual data from edge devices such as

a camera before processing it locally rather than
sending it to the cloud. Since information is being

There’s no doubting the positive impact this processed close to the data source, it allows for

magpi.cc

project could have on scores of people around the
world. “Globally, around 2.2 billion don’t have

the capability to see and 90% of them come from
low-income countries,” Khairul says. “A low-cost
solution for people living with a visual impairment
is necessary to give them flexibility so they can

Third Eye for Blind

fast, real-time responses with reduced latency.
This is particularly vital when a user is visually
impaired and needs to be able to make rapid sense
of the environment.

For his project, Khairul chose to use the Xiao
ESP32S3 Sense module which, aside from a



Currently, the Xiao
ESP32S3 Sense
module with its
camera sensor is
clipped to a normal
pair of glasses, but
there's scope for a
3D-printed housing

There are loads of
wires at the moment

(including for the
earphones), but the
project is still very

\‘\\ / much in a premature,
W

™ prototype stage

fiye
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P The connections

are reasonably
straightforward.

Essentially you'll plug

the Xiao ESP32S3

Sense module into

Raspberry Pi

W Atidier solution
will be needed
- including a
waterproof case

- for

started working on the project, I did not find any
ready-made dataset for this specific purpose,”
he tells us. “A rich dataset is very important for
good accuracy, so I made a simple dataset for
experimental purposes.”

Object detection
Khairul initially concentrated on six objects,
uploading 188 images to help identify chairs,

real-world situations tables, beds, and basins. The more images he

| magpi.cc

Third Eye for Blind

could take of an object, the greater the accuracy,
but it posed something of a challenge. “For this
type of work, I needed a unique and rich dataset
for a good result and this was the toughest job,”
he explains. Indeed, he’s still working on creating
a larger dataset and these things take a lot of
time but, when uploading the model to the Xiao
ESP32S3 Sense, it has already begun to yield some
positive results.

When an object is detected, the module returns
the object’s name and position. “After detecting
and identifying the object, Raspberry Pi is then
used to announce its name — Raspberry Pi has
built-in audio support and Python has a number
of text-to-speech libraries,” Khairul says. The
project uses a free software package called Festival
(magpi.cc/festival) which has been written by The
Centre for Speech Technology Research in the UK.
This converts the text to speech which can then be
heard by the user.

For convenience, all of this is currently being
powered by a small rechargeable lithium-ion
battery which is connected by a long wire to enable
it to sit in the user’s pocket. “Power consumption
has been another important consideration,”
Khairul notes, “and because it’s a portable device,
it needs to be very power efficient.” Since Third
Eye is designed to be worn, it also needs to feel
right. “The form factor is a considerable factor



- the project should be as compact as possible,”

Khairul adds.

Going forward

Third Eye is still in a proof-of-concept stage

and improvements are already being identified.
Khairul knows that the Xiao ESP32S3 Sense will
eventually fall short of fulfilling his ambitions

for the project as it expands in the future and,
with a larger machine learning model proving
necessary, Raspberry Pi is likely to take on more of
the workload.

“To be very honest, the ESP32S3 Sense module
is not capable enough to respond using a big
model. I'm just using it for experimental purposes
with a small model and Raspberry Pi can be a
good alternative,” he says. “I believe for better
performance, we may use Raspberry Pi for both
inferencing and text-to-speech conversions. I
plan to completely implement the system inside a
Raspberry Pi computer in the future.”

Other potential future tweaks are also stacking
up. “I want to include some control buttons
so that users can increase and decrease the
volume and mute the audio if required,” Khairul
reveals. “A depth camera would also give the
user important information about the distance of
an object.” With the project shared on Hackster,
it’s hoped the Raspberry Pi community could
also assist in pushing it forward. “There is huge
potential for a project such as this,” he says. [l

A The Xiao ESP3253 Sense
module gets its power
from Raspberry Pi which,
in turn, is juiced using a
power bank
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Road to success

The Xiao ESP32S3 Sense module, which has
a camera sensot, is responsible for capturing
images in front of the wearer. Since it is connected to
the centre of a pair of spectacles, it will sense what a
person would see even if they turn their head.
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A trained computer vision model has been
uploaded to the module. This allows the
module to detect and identify particular objects
from the real world. This model is currently limited,
but Khairul is working on creating a richer dataset
containing many more objects.
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03 Raspberry Pi uses text-to-speech software to

take the module’s output and send it, as audio,
to the wearer's ears via a pair of headphones. The
volume has been set to 100%, but it is hoped users
will eventually be able to control this manually.

Third Eye for Blind | magpicc | 39
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Adventure Time

Seli-.

Playing Guitar

Creative technologist Allie Katz's cosplay creation includes an automated
electric guitar with a Raspberry Pi inside. Rosie Hattersley tunes in

Allie
Katz

Artist and self-
taught inventor Allie
Katz loves using
Raspberry Piin
creative technology
builds and for
wearable projects.

katzcreates.com

P The axe-shaped
guitar completes
Allie's cosplay based
on Adventure Time's
Marceline character

magpi.cc

llie Katz is a maker and designer of
A incredible cosplay outfits and other fun

wearables whose tech-enabled work

was featured in the National Archives’ Spirit of
Invention exhibition (magpi.cc/seesawallie).

Allie was keen to create a prop for their Marceline
cosplay from the cartoon Adventure Time for the
DragonCon convention. Marceline is a 1000-year-
old vampire who plays an electric bass she made

Adventure Time Self-Playing Guitar

from her family’s heirloom battle axe, and Allie
“thought it would be the coolest thing ever if

I could make it so I could put on instant live
performances as the character.” Raspberry Pi 5
became “the beating heart” of the impressive
Adventure Time Self-Playing Guitar which

features programmable buttons, custom speakers,
a touchscreen, “and the ability to be a complete
entertainment system on the go whilst also looking
like a real bass guitar”.

Sensible but silly
Allie has form with Adventure Time builds, having
created a life-size BMO games console to house



Marceline's faux
guitar uses real
bass hardware..

including a
guitar bridge and
machine heads

A

It plays tracks
from Spotify
and YouTube

A Raspberry Pi 5-
controlled self-playing
guitar is the focal point of
creative technologist Allie
Katz's Adventure Time
Marceline cosplay outfit

The internal
speakers and
amp board are
battery-powered

The Bluetooth
speakers pump out
30W of sound!

Although the strings don't play, the
guitar has programmable buttons,
a touchscreen, and custom
Bluetooth speakers, with Raspberry

Pi 5 as “the beating heart”
Allie designed the guitar's body

in Fusion 360, 3D-printed it, and
used the case to enclose the self-
contained entertainment centre

magpicc 41
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& This project is based
on the Adventure
Time cartoon, but the
design and fabrication
was all down to Allie

W The cosplay was
inspired by Cartoon
Network's vampire
queen, Marceline

42 | magpicc Adventure Time Self-Playing Guitar

4 Allie tries on the newly printed and sanded guitar for size

an OctoPrint 3D printer (see Allie’s GitHub page,
github.com/katzcreates).

“My technical background is incredibly diverse,
but when it comes to electronics I am completely
self-taught,” reveals Allie. “I got interested in the
Raspberry Pi because of how incredibly powerful
it was (at a really good price point!) and the
community behind it.”

Allie chose Raspberry Pi for this “incredibly
silly and frivolous” prop project since it would
“cover everything needed without me needing to
spend tons of time looking for usable peripherals
and testing things to make sure that they worked.
It was also a chance to try Raspberry Pi 5 for
the first time... [I] knew that it would demolish
anything I threw at it; [I] didn’t want to worry
about lag or usability”

Since Allie can’t play the bass guitar, it was time
for a creative solution that involved real musical
instrument hardware and a means of making it play
on demand. Allie designed a guitar case to house
the electronics, cannibalised small speakers for
their innards, and found a way to fool Raspberry
Pi 5 into thinking it was drawing the mandated
5 amps, allowing for residual power to connect up a
portable battery pack and a generic touchscreen.

Time trial

Allie says the time constraint was by far the biggest
challenge, since inspiration came only two months
before the DragonCon cosplay event at which it
was to debut. “It was a huge undertaking to get
everything done in time.”



A Allthe electronics, plus
a touchscreen, needed
to fit inside the custom-
designed guitar case
and are concealed by a
sliding panel

Allie designed their take on Marceline’s guitar
in Fusion 360, with custom speaker enclosures for
the Dayton Audio boards, electronics attachments,
and detachable parts plus a sliding panel. Allie says
the software side was pretty easy. “Raspberry Pi
provides most useful things baked right into the
0S. I only had to write some simple Python code to
create the custom song buttons.”

Although some tweaks were needed - “what
project would be complete with a couple of
iterations?” - these were mainly related to the
sliding panel that covers the touchscreen when it’s

[ What project would be complete
with a couple of iterations? &

not in use and which needed to be 3D-printed and
painted and still be able to slide smoothly. Allie
also tried to find an alternative solution to simply
playing Spotify in the Chromium browser, feeling
certain there would be a Python library for it, “but
alas, there was not!”

Although designing and creating the Adventure
Time Self-Playing Guitar was a considerable
task, Allie says the key to any successful build
is breaking it into achievable bite-sized pieces.
“When tackling a large project, especially if it has
elements that are new to you, it’s really easy to get
a bit overwhelmed and not know where to start or
what to do next. Figuring out the broad strokes of
a project first, then separating them into smaller
and smaller pieces really helps make things feel a
lot more manageable. Also, good sandpaper will
save your life!” For another Adventure Time build,
see magpi.cc/bmoconsole. [

PROJECT SHOWCASE | SiigPt I

Strike a chord

-0

01 Unless you have an unwanted electric
guitar to hand, you will need to 3D-print one

Imagpi.cc/3dguitarmodels] or design an enclosure

for the speakers and project electronics.

02 Speaker enclosures, Raspberry Pi 4 or 5, a

touchscreen to select songs, a sliding panel to
cover the display, plus wiring and a portable power
source all need to fit inside your guitar box.

03 Allie set up buttons to trigger specific songs

that were stored on Raspberry Pi and also used
Python code to pull tracks from Spotify or YouTube via
the Chromium browser that play through the guitar's
integrated Bluetooth speakers.
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Get started
with your
Raspberry Pi

Find out how to connect everything up,
run an OS, and start using your Raspberry Pi

By Phil King

500 (or a different Raspberry Pi model)?...

You’ve come to the right place. In this
beginner’s guide, we’ll show you how to set up
your Raspberry Pi, use it as a desktop computer,
learn to do some coding, and suggest a few
projects to embark on. There’s just so much you
can do with a Raspberry Pi!

' ust got your hands on a new Raspberry Pi
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Raspberry Pi models

Raspberry Pi computers come in three main form factors..

Raspberry Pi 500 & 400

magpi.cc/raspberrypis00 | magpi.cc/rpi400

These models are
built into a compact
portable keyboard. So,
you can just connect a
mouse and display to get
started with desktop computing, using the built-in
wireless capability to connect to the internet.
All the connections are found on the rear,
including a microSD card slot, three USB ports,
two micro-HDMI video out ports, and a Gigabit
Ethernet port. In addition, there’s a 40-pin GPIO
header for connecting your own electronic circuits
and HATSs (via a ribbon cable) for projects.
Raspberry Pi 400 is based around the same
quad-core 64-bit processor as Raspberry Pi 4, with
4GB of RAM. Raspberry Pi 500 features a higher-
speed Broadcom BCM2712 processor for even better
performance, along with a VideoCore VII GPU and
8GB of RAM.
Both models are available as a standalone unit or
a Personal Computer Kit containing everything you
need to get started: a mouse, official power supply,
micro-HDMI to HDMI display cable, microSD card
preloaded with Raspberry Pi OS, and a copy of
The Official Raspberry Pi Beginners Guide 5th Edition.

Raspberry Pi Zero / W / 2 W

magpi.cc/rpizero2w | magpi.cc/rpizerow | magpi.cc/rpizero

Need something even more compact for your
project? Try one of the Raspberry Pi Zero models.
Measuring just 65 x 30mm, the board can fit
into tight spaces. It also benefits from lower
power drain, making it ideal for projects using
portable power.

There are three main variants of Raspberry Pi
Zero: the original Zero model, Zero W, and Zero
2 W. The ‘W’ indicates that those models have
built-in wireless connectivity. Raspberry Pi Zero
2 W features a processor that’s up to five times
faster, great for projects requiring extra grunt.

-~

Raspberry Pi
Pico
Not a fully fledged
computer, this is
a microcontroller.
Measuring just 21 x
51mm, it's designed
for use in physical
computing projects.
You can connect
electronic circuits
to its twin GPIO
headers. It can
be programmed
by connecting a
computer via USB.
Raspberry Pi
Pico 2 has a more
powerful processor.

While the standard boards come with an
unpopulated 40-pin GPIO header requiring users to
solder on a set of male pins, you can buy versions
with the pins already attached.

All models have just a single micro-USB
OTG port, so you’ll need a USB adapter
- plus a USB hub if you want
to connect more peripherals.
Even so, by connecting the
mini-HDMI port to a display,
you can even use a Raspberry
Pi Zero as a desktop computer.

Raspberry Pi 5 & 4

magpi.cc/raspberrypis | magpi.cc/raspberrypi4

These single-board
computers are in the
classic Raspberry Pi Model
B form factor: a credit-
card-sized bare board.
Adding a case is advised
- there are many types
available, including official
Raspberry Pi ones. For /
Raspberry Pi 5, the official case includes a cooling
fan, or you can add an official Active Cooler unit.
Both models feature four USB ports, a Gigabit
Ethernet port, wireless connectivity, and two
micro-HDMI ports. A 40-pin GPIO header enables
the connection of HATs and electronic circuits. With
this and the compact form factor, these models
are highly versatile. They can also be used with a
Raspberry Pi Camera Module and/or Touch Display.
Raspberry Pi 5 features the Broadcom BCM2712
quad-core processor and VideoCore VII GPU for
improved performance. It also adds a fan connector,
real-time clock, and handy power button. A
standout feature is its PCle 2.0 interface for fast
peripherals — using an official M.2 HAT+, you can
connect an NVMe drive or Al accelerator.
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Set up your Raspberry Pi

N
Install an OS and connect everything

il N
Raspberry M imager viB &
USB Hub
Rasgberry P Device
R Need more USB ports? The official Raspberry
The st Rasoberry P\ Rasgbesy P15 Pi USB 3 Hub (magpi.cc/usb3hub) converts

a single USB port into four. If you add a micro-

M.&;.:..,w.wnus USB adapter, you can also use it with any

Raspberry Pi Zero model.

Raspbarry P Tero 2 W
The Raspoerry Pi Zero 2 W

Ratpberry P 3
Models B A= B, and Compute Module 1. 3+

Raspberry P Zero
Moseis Zero, Tero W, Zets WH

ike any other computer, your Raspberry A Filter OS versions by model
Pi 500 needs to run an operating system. In Raspberry Piimager
While several are available, the official one is
called Raspberry Pi OS. W Select the top option in the
If you bought the Raspberry Pi 500 (or 400) list of operating systems
Personal Computer Kit, you’ll already have
Raspberry Pi OS preloaded onto a microSD card. If
not, you’ll need to write the OS to a card. A high
read/write speed is recommended, along with a

capacity of 32GB or more, as it will also act as Raspberry PI 05 (64-54)

Raspberry Pi’s storage. While most brands should ‘ s Ry S BT RN
work, the sure-fire option is to use an official ok ; &
Raspberry Pi SD Card (magpi.cc/sdcards). Raspbesry PI OS (32-88)

‘ & port of Deblan Boakworm with the Raspbenry P Deskiop

The easiest way to write an OS to the card
is to use the official Raspberry Pi Imager tool

(magpi.cc/imager), which is available for macOS, m"“::
Windows, and Raspberry Pi computers. In Imager, —

3 . . : Other general-purpose 05
you can click on ‘Raspberry Pi Device’ to filter the O i e i
0S versions for your model. Then click ‘Operating

. . Media oS
System’ and select the top option, ‘Raspberry Pi OS m.mu«m iymerms
(64-bit)’. Connect your microSD card (typically via B—
a USB memory card reader) to the host computer, Ervalatons fot g retro-compuueg platioema
then click on ‘Choose Storage’ to select it. e Lo
Then click on Next and you’ll be asked if you SRS N 0 AU LG M DS

want to apply OS customisation settings; click ‘Edit
Settings’ and you may be prompted to prefill your
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05 Customisation

SERVICES

Set hostname  faspberrypl

8 Set username and password

Configure mewiess LAN

PLUSNET-5TCR

[ showpassword ] Hedden SSI0

Wirgless LAN courtry: GB bt

[[] Setlocale settings

Wi-Fi credentials from your host computer - click
‘yes’ to do so, or you can fill them in manually

in the OS Customisation Menu that follows if you
prefer. In the latter, you should also set a user
name and password for Raspberry Pi OS. You can
also click ‘Set locale settings’ and choose your time
zone and keyboard layout.

Finally, click Save, then Yes, and Yes again on the
Warning dialog. Imager will write the OS to your
microSD card, then verify it. You can then remove
the microSD card and insert it into the slot on the
rear of Raspberry Pi 500.

A Add aWi-Fi connection in
OS Customisation settings

CONNECTIT UP
To see the desktop GUI, you’ll need to connect your
Raspberry Pi 500 to a TV or monitor. For this you’ll
need an HDMI to micro-HDMI cable (or adapter);
plug the small end into the primary micro-HDMI
port on the rear - the one nearest the USB-C power
port; the other one enables you to connect an
optional second display.

4

To navigate the desktop, you’ll need a USB
mouse connected to any of Raspberry Pi’s USB
ports. Naturally, you can use Raspberry Pi 500’s
integrated keyboard to type text.

Finally, you’ll need a suitable power supply - for
this you should use an official 27W USB-C Power
Supply (magpi.cc/psu).

With everything connected and the microSD card
inserted, turn on the power. Once Raspberry Pi OS
boots up, you’ll be greeted by its Welcome Wizard,
where you can configure a few settings before you
start using the OS. It will also give you the option of
installing software updates before prompting you to
click Restart to reboot your Raspberry Pi.

p
Raspberry Pi 4 & 5 setup

If you're using a Raspberry Pi 4 or 5 model, the
steps for installing the operating system onto
a microSD card are the same as for Raspberry
Pi 500, using the Raspberry Pi Imager tool. So,
follow the steps in the main text to customise the
options and flash it to the card.

Connecting up is also very similar. This time,
as well as a mouse, you'll need to connect a
keyboard to one of your Raspberry Pi's USB ports.
Again, you'll need a micro-HDMI to HDMI cable
to connect a TV or monitor. On Raspberry Pi, use
the primary micro-HDMI port - the one labelled
‘HDMI 0', nearest the USB-C power port.

For both models, you can use the 27\ USB-C
Power Supply (magpi.cc/psu) again.
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Desktop computing
with Raspberry Pi

You can use your Raspberry Pi as a standard desktop computer

/

he standard version of Raspberry Pi 0S
I comes with a desktop GUI. At the top is a

taskbar with a few app shortcut icons on the
left, and info/settings icons on the right. Clicking
on the Raspberry Pi logo at the top left opens up an
applications menu with several categories; click on
a category and then an application to launch it.

The folder icon in the taskbar opens a File
Manager where you can browse the folders and
files of the system, and any removable USB storage
drives. It starts by default in your ‘home’ directory,
whose subfolders include Bookshelf, Documents,
Downloads, Music, Pictures, and Videos.

The globe icon in the taskbar opens the
Chromium web browser, which functions similarly
to Google Chrome. You can enter a web address or
search term in the bar at the top. It also has tabbed
browsing - to open a new tab, press the ‘+’ icon in
the tabs bar or CTRL+T.

INSTALLING SOFTWARE

While the standard version of Raspberry Pi OS
includes a few applications, there’s lots more
software you can install. The easiest way is by
using the Recommended Software tool. In the
applications menu, select the Preferences category,
then Recommended Software to open it.

The applications and tools in Recommended
Software are arranged into categories shown on the
left. Let’s install the LibreOffice productivity suite:
select the Office category, then find LibreOffice
in the list, tick the checkbox next to it, then click
Apply to install it. Similarly, if you ever want to
remove a piece of software, you can simply untick
its checkbox and click Apply.

As in other operating systems, there are frequent
updates for the system and applications. The easiest
way to update is when a prompt appears in the
desktop taskbar. Just click Install Updates, or Show
Updates to list the details first.

To change most system settings, open
Preferences > Raspberry Pi Configuration. The

50 magpi.cc Get started with your Raspberry Pi

< the power. Select

Computing
for everybody
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Raspberry Pi [ATHAT+

Al ey Sty e

A Browse the world wide web
with Chromium

f’ s
Shutting down

When you've
finished using your
Raspberry Pi, it's
important to shut it
down safely instead
of just turning off

Shutdown from
the applications
menu, then press
Shutdown on the
menu that pops up.

. i,

tool is split into five tabs, each with a different set
of options.

To change the desktop settings, right-click on
the desktop and select Desktop Preferences.

OFFICE WORK

Now you have the LibreOffice productivity suite
installed, you’ll find its six applications in the
Office category of the main menu...

Writer: The equivalent of Word, this is an easy-to-
use, feature-rich word processor.

Calc: An Excel-like spreadsheet tool for handling
numbers and creating charts and graphs.

Impress: A PowerPoint-like application for creating
slide-show presentations.

Base: A relational database application for storing
and accessing information.

Draw: An illustration program for creating pictures
and diagrams.

Math: A formula editor for creating properly
formatted mathematical formulae to use in

other applications.

LibreOffice is just one of many useful
productivity tools you can use in Raspberry Pi OS.
You can find a greater selection of software in the
Preferences > Add / Remove Software tool.
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Coding and
digital makir\lg

Learn to code and start creating your own projects

computer, but it’s a lot more versatile age = int(float(age))

than that. For one, it’s an ideal platform if age > 12 and age < 20:
for learning how to code. The standard version of print("You are a teenager.")
Raspberry Pi OS has the Thonny IDE (integrated
development environment) pre-installed for
Python programming. You can also install
Scratch 3 - via the Recommended Software tool
- if you want to do some block-based coding.

Let’s try some basic Python programming.

Open the Thonny IDE from the Programming
category of the applications menu. The large
blank pane is the script area where you will write
your program. On line 1, enter the following:

R aspberry Pi makes for a great desktop age = input("How old are you? ")

Here, we use the input function to assign a
variable, called age, to a user’s typed input. The
next line converts the string into an integer.
Finally, we use an if conditional with the age
variable to check whether it is greater than 12
and also less than 20. If so, the indented print
statement below that line is executed.

This is just a very brief introduction to Python
coding. To learn more, view the official Python

print("Hello world!")

Here, a print statement is followed by
brackets that enclose the output (just as for
other functions in Python 3); the double quotes
enclose a text message, known as a ‘string’.
Click the Run icon in Thonny’s toolbar to run the
program; it will print the message to the Shell
area at the bottom of the IDE.

Now, let’s use a couple of variables - these can
store a number or a string.

legs = 4
animal = "horse"
print ("A", animal, "has", legs, "legs.")

In the first two lines, we name each variable
(1egs and horse) and use the = sign to assign
it a value - in the first case, a number; in the
second, a text string. Finally, we use a print
statement with a series of strings and variables
separated by commas to combine their output.
The output will be: ‘A horse has 4 legs.’

A key part of many programs involves
comparing variables and values to determine
what step is executed next. For this, we use an
if conditional statement. For instance:

tutorial at magpi.cc/pythontutorial. []

Raspberry Pi projects

Electronics

Every Raspberry Pi has a GPIO
header that enables you to connect
and control electronic components.
A typical first project is to flash an
LED. The Raspberry Pi Foundation's
guide to physical computing with
Python is a good place to learn:
magpi.cc/elecintro.

Retro gaming

There are software emulators
available for most classic consoles
and computers. The easiest way
to get started is with an emulation
platform that bundles a user
interface with multiple emulators.
For more info, read Retro Gaming
with Raspberry Pi 3rd Edition:
magpi.cc/retrobook3.

Media centre

Use Raspberry Pi to play movies,
TV shows, and music using the
Kodi media centre software. Install
it in Raspberry Pi OS or use a Kodi-
based media player OS such as
LibreELEC or OSMC. For more info,
read Build a Raspberry Pi Media
Player: magpi.cc/mediaplayer.

Smart home

Manage your smart home devices
and set up custom automations.
The most popular platform is Home
Assistant (home-assistant.io),

a free, open-source operating
system. To learn more, check out
our ‘DIY Home Automation With
Raspberry Pi' guide in The MagPi
issue 129: magpi.cc/129.
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Touch Display 2

The Raspberry Pi Touch Display 2 is a portrait orientation touchscreen
LCD display designed for interactive projects like tablets, entertainment
systems, and information dashboards

Raspberry Pi is connected
to Touch Display 2 using
the GPIO pins and a Flat
Flexible Cable (FFC)

Nate
Contino

Nate is a
retrofuturist

and writes
documentation for
Raspberry Pi.

lambdalatitudin
arians.org

I You'll Need

> Any Raspberry
Pi1/2/3/4/5
computer (not
Raspberry Pi
Zero/Zero 2 W)

» Touch Display 2
magpi.cc/
touchdisplay2

52 magpi.cc

Touch Display 2 is powered
by Raspberry Pi and offers a
multitouch display to interact
with projects

Raspberry Pi using a DSI connector and

GPIO connector. Raspberry Pi OS provides
touchscreen drivers with support for five-finger
multitouch and an on-screen keyboard, providing
full functionality without the need to connect a
keyboard or mouse.

T he Touch Display 2 connects to a

Specifications

-+ 1280x720px resolution, 24-bit RGB display
155x88 mm active area
7-inch diagonal display
Powered directly by the host Raspberry Pi,
requiring no separate power supply
Supports up to five points of simultaneous
multi-touch

Touch Display 2

The Touch Display 2 is compatible with all
models of Raspberry Pi from Raspberry Pi 1B+
onwards, except Raspberry Pi Zero and Zero 2 W,
which lack a DSI connector.

The Touch Display 2 box contains the following
parts (in left to right, top to bottom order in the
Figure 1 image):

Touch Display 2

8 x M2.5 screws

15-way to 15-way FFC

22-way to 15-way FFC for Raspberry Pi 5
GPIO connector cable

Install
To connect a Touch Display 2 to a Raspberry Pi,



Mgt

W' Touch Display 2
running Raspberry Pi
OS software

use a Flat Flexible Cable (FFC) and
a GPIO connector. The FFC you’ll use
depends upon your Raspberry Pi model:
for Raspberry Pi 5, use the included
22-way to 15-way FFC; for any other
Raspberry Pi model, use the included 15-way
to 15-way FFC.

Once you have determined the correct FFC for
your Raspberry Pi model, complete the following
steps to connect your Touch Display 2 to your
Raspberry Pi:

! The Touch Display 2 is
compatible with all models of
Raspberry Pi, except Zero !

Connect the other (three-pin) end of the
GPIO connector cable to pins 2, 4, and 6 of
Raspberry Pi’s GPIO. Connect the red cable

Disconnect your Raspberry Pi from power.
Lift the retaining clips on either side of the
FFC connector on the Touch Display 2.
Insert one 15-way end of your FFC into the
Touch Display 2 FFC connector, with the
metal contacts facing upwards, away from
the Touch Display 2.

While holding the FFC firmly in place,
simultaneously push both retaining clips
down on the FFC connector of the Touch
Display 2.

Lift the retaining clips on either side of the
DSI connector of your Raspberry Pi. This
port should be marked with some variation
of the term ‘DISPLAY’ or ‘DISP’. If your
Raspberry Pi has multiple DSI connectors,
prefer the port labelled ‘1’.

Insert the other end of your FFC into the
Raspberry Pi DSI connector, with the metal
contacts facing towards the Ethernet and
USB-A ports.

While holding the FFC firmly in place,
simultaneously push both retaining clips
down on the DSI connector of Raspberry Pi
(see Figure 2, overleaf).

Plug the GPIO connector cable into the port
marked J1 on the Touch Display 2.

(5V power) to pin 2, and the black cable
(ground) to pin 6. Viewed from above, with
the Ethernet and USB-A ports facing down,
these pins are located at the top right of
the board, with pin 2 in the top right-most
position (see Figure 3, overleaf).
Optionally, use the included M2.5 screws to
mount your Raspberry Pi to the back of the
Touch Display 2.

W Figure 1: What's in
the box

Touch Display 2 magpicc | 53



** Figure 2 A Raspberry

54

Pi 5 connected and
mounted to the
Touch Display 2

Align the four corner stand-offs of your
Raspberry Pi with the four mount points
that surround the FFC connector and J1 port
on the back of the Touch Display 2, taking
special care not to pinch the FFC.

Insert the screws into the four corner
stand-offs and tighten until your Raspberry
Pi is secure.

Reconnect your Raspberry Pi to power. It
may take up to one minute to initialise

the Touch Display 2 connection and begin
displaying to the screen.

71 The on-screen keyboard should

automatically show when it is possible
to enter text I

magpi.cc

Use an on-screen keyboard

Raspberry Pi OS Bookworm and later include
the Squeekboard on-screen keyboard by default.
When a touch display is attached, the on-screen

Touch Display 2

keyboard should automatically show when it
is possible to enter text and automatically hide
when it is not possible to enter text.

For applications which do not support text
entry detection, use the keyboard icon at the
right-hand end of the taskbar to manually show
and hide the keyboard.

You can also permanently show or hide
the on-screen keyboard in the Display tab of
Raspberry Pi Configuration or the Display section
of raspi-config.

In Raspberry Pi OS releases prior to Bookworm,
use matchbox-keyboard instead. If you use the
Wayfire desktop compositor, use wvkbd instead.

Change screen orientation

If you want to physically rotate the display, or
mount it in a specific position, select Screen
Configuration from the Preferences menu. Right-
click on the touch display rectangle (likely DSI-1)
in the layout editor, select Orientation, then pick
the best option to fit your needs.

Rotate screen without a desktop
To set the screen orientation on a device



Figure 3: The GPIO connection to the Touch Display 2

5\ oem

sGND=

that lacks a desktop environment, edit the
/boot/firmware/cmdline.txt configuration file
to pass an orientation to the system. Add the
following entry to the end of cmdline.txt:

video=DSI-1:720x1280@60, rotate=<rotation-
value>

Replace the <rotation-value> placeholder with
one of the following values, which correspond to
the degree of rotation relative to the default on
your display:

0
90

180
270

For example, a rotation value of 90 rotates
the display 90 degrees clockwise. 180 rotates the
display 180 degrees, or upside-down.

Note: It’s not possible to rotate the DSI display
separately from the HDMI one with cmdline.txt.
When you use DSI and HDMI simultaneously,
they share the same rotation value. [

Touch Display 2 device
tree option reference

The vc4-kms-dsi-ilig881-7inch overlay supports the
following options:
DT parameter Action

. Set X resolution
sizex

(default 720)
size Set Y resolution
4 (default 1280)
invx Invert X coordinates
invy Invert Y coordinates
S— Swap Xand Y
Xy coordinates
Di h h
disable_touch isable the touc
overlay totally

To specify these options, add them, separated

by commas, to your dtoverlay line in the
/boot/firmware/config.txt file. Boolean values
default to true when present, but you can set them
to false using the suffix =0. Integer values require
avalue, e.g. sizey=240. For instance, to set the X
resolution to 400 pixels and invert both X and Y
coordinates, use the following line:

dtoverlay=vc4-kms-dsi-i119881-
7inch, sizex=400, invx, invy

Touch Display 2

& Connecting Touch

Display 2

magpi.cc



streaming
media server

Last month, we used Jellyfin to build a streaming media
server, Now, we'll build a specialised LibreELEC-based Kodi
box so our TV can talk to that server

Jellyfin's Native mode
add-on for Kodi puts your
remote movie collection into
Kodi's local menu system

K.G.
Orphanides

Kodi supports
KG has been

hoarding media
since the late
1990s and sees
no reason to stop
now, just because

controller, keyboard,
and mouse input

Pictures
everything's
gone digital. (ideos
Favourites
ollowing on from last month’s tutorial on Install LibreELEC on an SD card
building your own streaming audio and LibreELEC is a minimalist distro that exists
video server using Jellyfin, we’re now going to run the Kodi home theatre suite. We’re going to
to look at receiving those streams beyond the combine that with a deeply integrated Jellyfin plug-
web interface, with particular focus on building a in to make a customised Jellyfin receiver. We’ll
streaming media receiver box for your TV. use the Raspberry Pi Imager (magpi.cc/imager) to
As with the Jellyfin server that we built last write a bootable SD card. Select which Raspberry Pi
You'll Need month, you’ll ideally want to use a Raspberry you’ll be using and under Operating System, scroll
Pi 4 or 5 with at least 4GB RAM. Depending on down to Media Player OS > LibreELEC and select the
Wireless keyboard/ how convenient your AV system is to get at, you suggested version. Select your microSD card and
trackpad (optional) might want to do all your configuration on a spare click Next to write the OS to it.
Wireless controller monitor and then just plug the Kodi box into your You can connect either a keyboard or a joypad
TV or AV receiver once it’s configured. to set up and control LibreELEC. It’s worth using
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Connect to server

Connect

wired peripherals initially. We’ll set up Bluetooth
controls shortly.

Start setting up your Kodi box
Power on Raspberry Pi and follow the wizard
to name your new streaming media receiver,
connect it to a Wi-Fi network (if you’re not going
to be keeping it on your wired network), and enable
SSH for remote access - you’ll be obliged to set a
strong password.
You can also enable Samba if you want to be
able to drop items into your receiver’s hard disk
or access content elsewhere on your network, but
this isn’t necessary as our Jellyfin server will be
delivering remote content and we don’t wish to
confuse the issue with multiple sources.

Enable remote access

Navigate to gear icon > System information
to see your LibreELEC box’s IP address and then
SSH in to root@x.x.x.x (where the IP address is
whatever you just looked up). Alternatively, and
perhaps more conveniently, you can install the
Web SSH Terminal by using Kodi’s interface to go
to Add-Ons > Install from repository > LibreELEC
Add-ons > Program Add-ons > System Tools > Web
SSH. Youw’ll then be able to access Kodi’s web SSH
interface by going to X.X.x.x:11111.

While you’re browsing the add-on repositories,
you might notice a Jellyfin add-on in LibreELEC’s
repos. This is the server component, for those who
wish their Kodi box to also be a Jellyfin server, and
isn’t what we require for this project.

Cancel

Add the Jellyfin repository

As we don’t intend to use Kodi for anything
other than Jellyfin in this project, we’re going to
use the ‘Jellyfin for Kodi’ add-on to fully integrate
our remote media into LibreELEC’s main Kodi
interface. If you use your Kodi setup to play
locally stored media as well, you should instead
use the JellyCon plug-in. Details of both are
available at magpi.cc/jellykodi.

Once logged into your system’s terminal, type:

$ wget https://kodi.jellyfin.org/repository.
jellyfin.kodi.zip

With that done, you can close the web SSH
interface and return to your Kodi system.

Install Jellyfin
Go to Add-ons > Install from zip file.

You’ll see a message telling you that ‘For
security, installation of add-ons from unknown
sources is disabled.” Select the Settings button in
this pop-up. This will take you directly to your
Add-ons settings, where you can enable installation

Build your own streaming media receiver - part 02

When you install

the Jellyfin add-on,
you'll have to provide
the address and

port number of your
Jellyfin server

Warning!
Copyright

UK law does not allow
you to copy CDs, DVDs,
or other media discs.
This feature includes
recommendations for
numerous services
that will sell you
downloadable music
and movies.

magpi.cc/copyright

Kodi can pick up live
weather data from a
variety of services

magpi.cc
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Full integration with
Kodli, alongside

the Jellyfin server's
metadata handling,
gives you full album
art and details when
you play music

Top Tip

Easy access

To quickly edit
config files,

copy over files,
and browse
LibreELEC's file
system, you can
connect to it
remotely via SFTP
from most Linux
file managers.

The LibreELEC
distro adds its own
menu to Kodi's
standard settings,
giving you additional
control over system,
updates, networking,
and peripherals

magpi.cc

from unknown sources. Flip the ‘Unknown sources’
radio button on, say Yes to the personal data
responsibility warning, and exit the screen by
pressing ESC, right mouse button, or circle.

Go to Add-ons > Install from zip file,
then browse to the Home folder and select
repository.jellyfin.kodi.zip.

Now go to Add-ons > Install from repository >
Kodi Jellyfin Addons > Video add-ons > Jellyfin.

Connect to your server
Once it’s installed, a pop-up reading ‘Select
main server’ will appear.

To access the Jellyfin server we set up last
month, select ‘Manually Add Server’ and enter the
IP address and port of your Jellyfin server. The
default port is 8096 so, whether it’s on your local
network or accessed via the web, you’ll be looking
at a format that looks something like:

X.X.X.X:8096

You’ll then be prompted to sign into an account
on your server.

Build your own streaming media receiver - part 02

We suggest creating a new account on your
Jellyfin server especially for your streaming media
box, so you can easily tweak which libraries it has
access to at any given point.

Enter the account’s username and password in
the Kodi pop-up and click ‘Sign in’.

Set up the Jellyfin plug-in

You’ll be prompted to choose between Native
mode and Add-on mode, but Native mode, as well
as having fewer of Jellyfin’s best features such
as media transcoding, doesn’t work with recent
versions of Jellyfin server. Select Add-on mode,
which is already the default. Choose which libraries
you’d like to add on the next screen - there’s an All
option if you want everything - and click OK. If you
have a large Jellyfin library, it’ll take a while to sync
the server’s database to Kodi.

Navigating your Jellyfin library

Once that’s done, you’ll be able to access
your Jellyfin library from the Add-ons menu. It’ll
also be used to populate Kodi’s main Music, Music
Videos, and Videos menus, but this will mostly
happen as you listen to music and watch films that
Kodi will use to populate its fast-access menus
of your favourite. Whether you select the video or
music add-on, you’ll be taken to the same folder-
tree style interface that gives you access to each
of your Jellyfin libraries, as well as your playlists,
favourites, and management options that allow
you to add extra servers, change your server login
details and access the settings screen.



Jellyfin plug-in settings

The settings available in the Jellyfin for Kodi
app include synchronisation options to potentially
improve the speed of library syncs, options to
ignore TV show specials and make cast and crew
members searchable, and set default transcoding
options. It’s worth bearing in mind that Kodi will
resync with Jellyfin upon every reboot, although
this won’t take as long as your initial sync unless
you add a lot of new content to Jellyfin’s library.
Unlike desktop and mobile Jellyfin clients, the
client does not give you full access to the Jellyfin
server configuration dashboard.

Tidy Kodi

Now that you can access your media server,
you’ll probably want to do a bit of housekeeping
in Kodi, such as setting your weather provider,
manually setting your location if needed, and
removing any unneeded options - we didn’t
require a PVR, web radio, or games.

In Settings > Interface > Regional, you’ll want to
set your country to get your expected timekeeping
and temperature measurement conventions,
and you can set your Timezone country as
something different if you prefer the conventions
of one locale but live in another. Your interface
options also include themes and other visual
customisation options.

To connect Bluetooth devices such as keyboards
and controllers, go to Settings > LibreELEC
> Bluetooth, where you can search, pair, and
connect your devices. However, to automatically
repair on boot, you’ll need to create the file
/storage/.config/autostart.sh.

See our code listing on this page for an example
and magpi.cc/lelecdocs for documentation.

Other mobile and desktop
Jellyfin clients
If you don’t need a dedicated receiver box
for Jellyfin, you can find clients for Linux
(amd64 and aarch64), Windows, and macOS at
magpi.cc/jellydl, as well as i0S, tvOS and Android
clients on F-Droid, Google Play and the Play
Store - these include support for Android TV and
Amazon FireTV devices. There’s even support for
Roku and webOS devices. Beyond that, almost any
device with a web browser can access Jellyfin via its
outstanding web interface.

Bluztoath

Q‘ LibreELEC

bt magh O for KON

Optimising client playback

settings for clients
While you can use the web interface from almost
any device, we found that using it on weaker
internet connections in particular can highlight
problems. For example, if your music collection is
mostly in lossless formats such as FLAC and AIFF,
expect tracks to stutter upon streaming if you're

out of the house with slow mobile broadband. This

can be improved by using a dedicated client which
will carry out audio and video transcoding for
you, but if you still experience issues, using lossy
formats such as OGG or MP3 will give you better
streaming performance.

The Android client has useful options under
Settings > Playback and Settings > Client settings.
For improved video codec support, switch from
the web player to the client’s internal player or an
external app such as VLC. If you find that audio
tracks are too quiet on any of your Jellyfin clients,
disable Normalization, which is on by default in
both the Android and Linux desktop clients.

You can connect
Bluetooth devices
to LibreELEC, but
you'll have to set

up an autostart file

if you want them to
autoconnect on boot

TopTip

A quick snap

Whether you want
to grab a movie
still or capture

the interface,
press CTRL+S to
take screenshots
within Kodi.

/storage/.config/autostart.sh

Language: bash

DOWNLOAD

THE FULL CODE:

002. ( g magpi.cc/jellypt2

001. #!/bin/bash

003. sleep 10
004. echo -e
005. sleep 10
006. ) &

| bluetoothctl
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Micro Journal

By Un Kyu Lee ° hsmag.cc/MicroJournal

he internet is a giant distraction machine. How

does anyone get any work done when they're

constantly plugged into the mental churn of social

media, 24-hour news, and an endless supply of

cute cat videos? It takes an iron will to ignore such

distractions. Or if you're smarter than that, you could
simply cut the distractions out of your life, with something like the
Micro Journal: a distraction-free writing device.

Described by the maker as a “modern solution with a nostalgic
twist, designed specifically for writers who crave focus and
mobility”, this foldable device has all the charm of a vintage
typewriter. Not only does it have delicious clicky Cherry MX keys, it
also uses some of the controls of vintage typewriters. Rather than
changing line spacing via a drop-down menu in Microsoft Word, for
example, the user rolls a physical knob.

You can choose between AZERTY, QWERTY, DVORAK or any
other key mapping you want — you can even remap individual keys
to your personal preferences by copying a configuration file to an SD
card in the device. Want one? The Micro Journal is out of stock right
now, but it'll be back by the weirdly specific time of 6 pm Italian time
on 14 January 2025.0

Right &

The Micro Journal
is built around a
Raspberry PiZero2W .
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The Pet Piano

By Aaron Benitez o Thepetpiano.com

he Pet Piano is a brilliant device that teaches

your pets to play the piano. Seriously! It includes

a keyboard and a food dispenser, and it releases

food when a key is pressed on the piano keyboard.

What's more, it releases more food if the pet plays

an ascending series of notes. The piano can add
harmonised notes, so your little Meow-zart will always sound good
no matter what it plays, and you can control various parameters
from a phone app.

In creating this piano, Aaron built an MDF case, used 3D printing
to build the food dispenser (even though he designed it with
injection moulding in mind), and printed the keys of the keyboard
— he recommends using a springy material such as PETG or nylon
rather than PLA or ABS.

Ivan Pavlov taught dogs to respond to external cues to activate
their salivary glands. He was awarded the Nobel prize in 1904, and
his name will be forever attached to the field of psychology known
as reflexive conditioning — better known as Pavlovian conditioning.
Aaron Benitez has built a computerised musical instrument that
teaches household pets to play the piano in exchange for food. Not
only that, but unlike lvan Pavlov, he has done so without the aid of
vivisection, killing precisely 0 dogs in the name of science. Who do
you think is more worthy of our applause? Clearly, it's Aaron. We'll
have a word with the committee; your Nobel Prize is in the post. &

Right &
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