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Raspberry Pi

Operating System Windows Mac
Windows Windows
MacO
Windows MacOS
Linux
Windows MacOS

Linux Linux

Raspberry Pi OS Raspbian
microSD Raspberry Pi OS
5 Raspberry Pi OS




Raspberry Pi OS 2020 8

2020 2 Raspberry Pi Imager
Raspberry Pi Imager NOOBS

microSD Raspberry Pi OS

5 Raspberry Pi OS

Raspberry Pi https:.//www.raspberrypi.orqg/ Downloads

o

Raspberry Pi 4

Your tiny, dual-display. desktop computer

Our mission is to put the power of computing and digital making into

Find out more the hands of peaple all over the world.




Raspberry Pi https:.//www.raspberrypi.orqg/ Downloads
Raspberry Pi Imager Raspberry Pi Imager for Windows
mac macOS

Products Blog Downloads Community Help Forums Education Projects

Downloads

Raspbeyry Pi OS (previously called Raspbian) is our official operating system
for all models of the Raspberry Pi

imager exe

Raspberry Pi 0S (previously called Raspbian) is our official operating system
for-all models of the Raspberry Pi

Use Raspberry Pi Imager for an easy way to install Raspberry Pi OS and other
operating systems to an SD card ready to use with your Raspberry Pi

Version: 1.4

Install Raspberry Pilmager io Raspberry Pi 0S by running

ger inaterminal window

sude apt install

Alternatively, use the links below ta download OS images which can be manually
copied to an SD card

& imager_1d.exe L

erry Pi (Trading) Limited




Install

Welcome to Raspberry Pi Imager
Setup

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

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

Click Install to start the installation.

mstal | | Concel

Finish
# Raspberry Pi lmager

GCompleting Raspberry Pi Imager
Setup

Raspberry Fi Imager has been installed on your computer,

Click Finish to dose Setup.

Run Raspberry Pi Imager

CHOOSE OS

Raspberry Pi

Operating System SD Card

CHOOSE 0S8 CHOOSE SD CARD

10




Raspberry Pi OS(other)

Operating System X

Raspberry Pi OS (32-bit)
A port of Debi; h the Raspberry Pi Desktop (Recommended)
& 5

Raspberry Pi OS (other) >
Other Raspberry Pi OS based images

LibreELEC
A Kodi Entertainment Center distribution

Ubuntu
Choose from Ubuntu Core and Server images

RetroPie

Tusen tncie Dannharns Dl lnta ~ eaten anming saanhine

@ & &

Raspberry Pi OS Full(32-bit)

Operating System X

< Back
Go back to main menu

Raspberry Pi 0S Lite (32-bit)
8 A port of Debian with no desktop environment
R ed | 27

Raspberry Pi 0S Full (32-bit)
A port of Debian with desktop and recommended applications

Rel

microSD Card

Raspberry

Operating System SD Card

RASPBERRY PI 0S FULL (32-BIT) CHOOSESDC

11



Raspberry Pi

Dperating System

Writing... 0%

CANCEL WRITE

Write Successful X

Raspbian has been written to SDHC Card

You can now remove the SD card from the reader

TINUE
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NOOBS

Raspberry Pi https:.//www.raspberrypi.org/ Downloads

NOOBS

Raspberry Pi 0S (previously called NOOBS
Raspbian)

NOOBS Download Zip

? Products Blog Downloads Community Help Forums Education Projects

Beginners should start with NOOBS - New Out Of the Box Software. You can
purchase a pre-installed NOOBS 8D card from many retailers, such a

and The P iload NOOBS below and follow the
in our help pages

1, or do

without Raspbian pre-
menu allowing Raspbian

and other images t downloaded and installed.

NOOBS Lite

Network nstall only

NOOBS

Offiine and network inzd

[ Download ZIP

[BDownload yrrent

zip

13



Downloads

7 7- Windows
7-Zip
microSD microSD

microSD

microSD 32

microSD (]

-Assoiation
Windows
||
microSD 32
microSD
32 32 ex
ex 32
ex
64 32
Format
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Raspberry Pi OS

HDMI microSD
microUSB

NEXT

VWelcome to the Raspberry Pi Desktop!

Before you start using it, there are a few things to set up.

Press 'Next to get started.

| Cancel | i Next |

NEXT

Welcaon

Set Country

Enter the detalls of your location. This Is used to set the language,
time zone, keyboard and other international settings.

Country: Japan -
Language: Jépanese -
Timezone: Tﬁkyo -

.Use English language | Use US keyboard

Press 'Next when you have made your selection.

Back

Japan Japanese Tokyo

15



[ WelcametoRaspbemyPi v x|
Change Password

Thedefault i useraccount currently has the password 'raspberry’
It is strongly recammended that you change this to & different
password that only you know,

Enter new pagswornd
Confirm new password:

Press 'Next o activale your new password.

Back

pi Raspberry

L eoomcpganye v X
Set Up Screen

Thie deskiop should fill the entine screen,
Tick the box below ifyour screen has a biack border at the edges

| This sereen shows & Black border around the seskiop
Press Nexl' 1o 5ave your setling

The change will take effect when the Pi istestarted.

=

WiFi

Select WiFi Metwork

Selact your WiFT network from the list

Searching for networks - please wail

Press Next o connect, of 'Skip' 1o conlinue withoul connecting
Back Skp | Net

LAN

16



Next

Update Software

The aperanng systerm and applicatians will now be checked and
updsted it necessary. This may invalve 3 large download.

Press 'Nes' 1o check and update saftware, or 'Skip' to confinue
without checking.

Welcome to Raspberry Pi v oA X%
Update Software

The operating system and applications will now be checked and
updated if necessary. This may involve a large download.

Press 'Nex| Reading update list - please wait... ue
without ch

o
o
o
w
n

=
o
2
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7 Raspberry Pi

Done
shutdown

reboot

Restart

Welcome to Raspberry Pi

Welcorme to Raspberry FI

Setup Complete Setup Complete
Your Raspberry Piis now set up and ready to go. Your Raspberry Pi is now set up and ready to ga.

Press 'Restart to restart your Pi now so the new settings will take

"':'.':' @ I 1an applications Sick I raspte ool effect, or press 'Later to close the wizard and restart the Pi yourself.
S : the top left comner of the sereen to open the

Back Back Later

shutdown

18



sudo apt update

sudo superuser do

apt Advanced Package Tool update

ZF7AIWF) EEE) FT(T) ~ILT(H)

Update

19



sudo apt install fcitx-mozc

apt Advanced Package Tool install fcitx-
mozc
Fcitx-mozc Flexible Input Method Framework-Mozc
Fcitx Google
Mozc

F71IE) WE(E F2F(T) AIT(H)

® o507 >
g BE - M >
% 1705 ,
8 1w g—Fub .
[ #ov reers >
§ 7571952 s
71
ﬁ.f”.-"t'[‘-’ | »
=l
o ’
e
= F.-J'_ >
ﬂ - reboot
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-Fcitx

@ o5y >
& BE -1 3

Q:r:wz »

@ v9-xur >

g #o> rees >
¥ 7570992 3
i -4 >
o P IR 3

F7oeny >
@ Help ]

» ﬂ Add / Remove Software

|

ﬁl Run £8 Appearance Seftings

?:‘! Audio Device Settings
. Shutdown...

H KDE Connect Settings

Main Menu Editor

@; Mozc MERTE

' Raspberry Pi MiRE
' Recommended Software

ARAY W FORE

AnAvy k| eoonzE 88| 7ty

W —-

AIAY Y EQAY#T Cirl+Space [_ Zenkakuhankaku

ARAY Yy FEBOZ OO+~ ZEShift
ADAV Y EotligzERy t+—T ¥
AN AV FO | Ctl+Shift

BOR=Y = Down
JOY5 A
42 FOBMTRKEEZRE No

]
KREENOEALOBRET S v

RMOHER 5

_I'Show Advanced Options
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2 Raspberry pi OS

Linux

@® o5y ;
() BE - nE ,
&'H?i;’i >
@ 19—t »
I #ov reers »
@ e B 2 R i | 3
a7 — 4 »
§:7oev 5
=|RE ;
R

MicroSoft Office

VLC
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{} FOFa=20T

. S —w
I #ovreess
§ 7370952
At 7 -4
§7oeny
l::;He!p

=uz

.r { Run

. Shuldown

B Btued favaiDE

il | Geany

i Greenfoot Java IDE
* hathematca
Mode-RED

E‘) Scrafch

ey
q Sense HAT Emulator
ni)| Sanic P

Thanny Python IDE

BlueJ Java IDE Java

Geany Java
Mathematica 5000

Node-Red loT Node
Scratch GPIO
Sense HAT Emulator LED

Sonic Pi

Thonny Python IDE Python

Wolfram Mathematica

Mu Python
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® o5y

!2 . g 2 4

@ 1v5-xur
[ vovreess
® 7571902
s 74

§ 7oeny
@Help

= uE

=
o | Run

. Shutdown

¥

¥

@ oozt
[ #o> rees2
F 7371922

Ak -4

§7oevy
&P e
= az
< Run

Shutdawn

3 Librelifice Cale
» LifraCiffies Draw

E LibreCffice Impress

¥ LitreQffice Math
¥ Libre(iffice Winter

b

100

LibreOffice Base

LibreOffice Calc

LibreOffice Draw

LibreOffice impress

LibreOffice Math

LibreOffice Writer
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Add/Remove Software

Options

W—‘ Q BETBRBEANTENNFIVEI U S LTHEEEMAL T 2L,
§ 7revy

EEEY -
dI:azF—ad

€ GNOMEFRZ w7
KDEF2 %9 by

(= ZOhOTRY -y B
2 7Yk

A -4

F 7571992

(RS TEETS

(= R%:P

[ zEE

B =277

B xy kD=4

= toft Y O- FENY 1L

® Joyssuy SAEYR

& enmi - kR BT

G vasa Cancel | Apply | OK

libreoffice

Options

e
|@ibeottcd | 2‘:‘)) BETSHEEANTOANFIUET o LTHAREMELTIREL,
§ 7oty ¥

W mEEy-I

& 3= a=b-vav

€ GNOMEFRI by T
Ed KDEFRS by

= TOHEOTAY by TRE
& 7+

i o= h

F 7574wu2

@ 1vy-xuk

1= 1%:P

8 st

W =uFrsc7
Elxyba-%

& zoit FavO- FROYAX

@ Toys=vy SAEYA

| AR #itn
G254 cancel | Apoly | ok |

libreoffice
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office productivity suite - Japanese help office productivity
suite - Japanese language package

OK
Add / Remove Software
Options
z T i 2] i -
‘threofﬁce | o u libreoffice-help-fr-1:6.1.5-3+rpi 1 +deb1 0ub+rpt1
§77e0 BN Rk sk
il ibreoffice-help-gl-1:6.1.5-3+1pi1+deb10u6+
wEEY— )l o i m

T e — == office productivity suite — Hindi help
i - U libreoffice-help-hi-1:6.1.5-3+rpi 1+deb10ug+rpt1
GNOME FA% kw -

(== office productivity suite — Hungarian help

KDEFAZ o L] libreoffice-help-hu-1:6.1.5-3+rpi1+deb 10uB+rpt]
= ZOBOFRY +y TRk [ (=7 office productivity suite — Italian help I
|&b| >, - ibreoffice-help-it-1:6.1.5-3+mpi1+deb1 Oub+rptl
R 21 ibreofficehelp il +deb0UG+
&l = A 7 office productivity suite — Japanese help
? H594wh 32 libreoffice-help-ja-1:6.1.5-3+rpi1+deb10ub+rpt]
S — (&= office productivity suite — Khmer help
g 1;? #uk . ( libreoffice-help-km-1:6.1.5-3+rpi1+deb10ub+rpt]
™~ 5___;{{‘ __~ . office productivity suite — Korean help
@ =n7Arsq Options
gl ;y bI—-4 T T - o
B zof ‘ €% libreoffice ‘ libreoffice-I10n-hu-1:6.1.5-3+rpi1+deb10ub+rpt1
= Y = = = office productivity suite — Indonesian language package
o 7a753y 79&?” . u libreoffice-110n-id-1:6.1.5-3+rpi1+deb10ub+rpt]
iH ENR) - AR EREY-IL — (== office productivity suite — Indic language packages
1@ YATA ATar—3/3ay - LJ libreoffice-110n-in-1:6.1.5-3+rpi1+deb10ub+pt1
€ GNOMETZYZ bw o GR office productivity suite — Icelandic language package
KDEFZY bu T - LJ librecffice-110n-is-1:6.1.5-3+rpi1+deb1 0ub+pt1
= ZOBOTRY y TR | ‘j office productivity suite — Italian language package
B T4y ) libreoffice-110n-it-1:6.1.5-3+rpi1+deb10ub+rpt]
B -4 o A= office productivity suite — Japanese language package I
_ ~ B libreoffice-110n-ja-1:6.1.5-3+rpi1+deb10ub+rpt]
? 7? PSR — = office productivity suite — Georgian language package
@ 1v9-=ut ] librecffice-110n-ka-1:6.1.5-3+rpi1+deb10u6+rpt]
E LAz — | (== office productivity suite — Kazakh language package
B9 z=E® - libreoffice-110n-kk-1:6.1.5-3+rpi1+deb10ub+mptl
@ RIWFAF«F M ~ -, office productivity suite — Khmer language package
B &y ko—4 ) ‘J libreoffice-110n-km-1:6.1.5-3+rpi 1+deb10ub+pt1 =
& zoft LibreOffice is a full-featured office productivity suite that provides 5| - > A b —JLiEdO 1t 2 952 kB
‘ TJOaS=uY a near drop-in replacement for Microsoft(R) Office. I S o 1> Z unknawn
, This metapackage installs all components of libreoffice: =
;H Ifi]ﬂj _ i * libreoffice-writer: Word processor - SE
;@ YATL . *libreoffice-cale: Spreadshest .|| Cancel Apply OK
libreoffice LibreOffice Calc
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Windows MacOS Graphical User Interface
Command Line

Interface Linux
Linux

& 3T

<3 Blue) Java IDE
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8 Raspberry pi

pi@raspberrypi : $ [

pi

Linux
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FI(M) ALTH)

REE(E)

TPAIF) fRE[E) T|R() Sort BENG) w—ILL)

A # /home/p
P bin
Desktop  Documents
4 boot
I dey
4 etc 2 B
= =
4 home ok R

b Desktop

pwd positioning working directory

aspberrypi:

aspberrypi:

agP Scratch #ox0-— FToJL— FFfaAr EFa
K ~ k
YN

By

/home/pi
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Linux

Is List segments

mkdir Make directory [ mkdir newfile2020 ]
CpPAB Copy [ cp Atxt Bitxt]
rm Remove

chmod Change mode

find Find

grep UNIX g/re/p

cat Comcatenate

sudo Superuser do

pwd positioning working directory

32




CLlI

microSD
apt Advanced Packaging
Tool apt

apt update

sudo apt update

/var/lib/apt
sudo superuser do

apt upgrade

sudo apt upgrade

sudo

apt search

apt search “

game japan

33



apt show

apt show

apt remove

sudo apt remove

sudo
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10 GUI

— — Add/Remove Software

Add / Remove Software v oA
Options
| @ | — (== 2to3 binary using python3
= U7 2033731

€ CNOMEFZ7 by — (57 389admin server management console
KDEFZ7 ko 1 B 389 admin-console-1.1.12-1
= ZOMOTFAY Ry 7B/ || 2 389 Management Console
& J3vt ] 389.console1.1.182
P SN - l_.—:J 389 Directory Server suite - development files

- - 389-
? T3T4vIR . 1389 Searching packages - please wait...
@ rvy—Fut O B azad -
B LAv— ‘j Updating list

— &= deb S

& 1T ¢ | —
B s ] goss . J
M =nsrsa7 &5 Motol | Cancel
e S s ) O asei
B zoft . I:J Android Asset Packaging Tool

B T davmnint's Moo nenida Nlaaliakbaia AT

A eomi - ks E
& vAFA SFhun— FEOY A X
PLIVR Fqes2
T kFaxvr it
Hs5z - Cancel | Apply oK
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1 Sense Hat
Sense Hat
Sense Hat
Python Sense Hat

show message

(show message)
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1 Sense HAT

Sense HAT
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Sense HAT

Raspberry pi OS
LX

sudo apt install sense-hat

Z7MIUF) EREE) F2T(T) ~NIF(H)

nberr

sens




Python

Sense HAT

show message

Thonny Python IDE

-

Thonny Python IDE

Thonny Python IDE

§ O B B
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<3 BlueJ Java IDE

| Geany

'i Greenfoot Java IDE
% Mathematica
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I Sense HAT Emulator
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@ Sgueak

T Thonny Python IDE
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Thonny Python IDE

from sense_hat import SenseHat

sh=SenseHat()

sh.show_message(““Hello SenseHat”?”)

Thonny - <untitled> @ 3:34

File Edit View Run Device Tools Help

*uy OB

<untitled>* |

1 from sense_hat import SenseHat
2 sh=SenseHat()
3 sh.show message("hello SenseHat")|

Shell
Python 3.7.3 (/usr/bin/python3)
>




RUN(Run current script

Thonny. -

File Edit View Run Device Tools Help

<untitled> *

2 sh=SenseHat ()

+u OB EEEC O
s+~ | [

<untitlec

1 from sense_hat impert SenseHat

3 sh.show message("hello SenseHat")

Shell ¢

>5>

Python 3.7.3 (/usr/bin/python3)

FHI(N): |

EE

W TRy
¥ #oyn-F

93 5
o R

+ thOEA

Zal

= Desktop
71 Documents
71 MagPi

| Scratch
ledonoff.py

pgbonoff.py

| TR TR [

temperature. py
Nl As b s Bl o
@ T T L—
5 FFaxvhk

Hello SenseHat

Hello_SenseHat.py



from sense_hat import SenseHat

sense_hat SenesHat

sh=SenseHat()

SenesHat SenesHat() sh
sh
sh
sh

sh.show_message(““Hello SenseHat””)

show_message sh
show_message Hello SenseHat
show_message

SenseHat()



show message

show_message

Hello SenseHat "Hello SenseHat””

(““Hello SenseHat””, scroll_speed=0.3 ,

text_colour=[255,0,0] , back colour=[0,0,0])

colour color

colour

Thonny = /home/pi/Hello_SepseHatpy @ 3:89

File Edit View Run Device Tools Help

*uH OH

Hello_SenseHat py » ‘

1 from sense_hat import SenseHat
2 sh=SenseHat()
3 sh.show message("Hello SenseHat",scroll speed=0.3,text colour=[255,0,0],back colour=[0,0,0])

scroll_speed=0.3

01 0.3
03



text_colour=[255,0,0]

back _colour=[0,0,0]

255 0 0]

0 255 256 [255,0,0]
0 0 0
255 0 0
0 255 0
0 255
255 255 0
0 255 | 255
255 0| 255
255 255 | 255




<Level 1>

Thanny - <untitled> @ 1:1

File Edit View Run Device Tools Help

Hex OB BEEC

seHat.py <unﬁtled>x‘

Hello_SenseHat2 file
save as

a0y |
F
R o7 > =L
=l Desktop
I Documents

= Hello_SenseHat.py
1 MagPi

Scratch
= ledonoff.py
pabenoff.py

temperature py
I SovyO—F
m FrIL—F
= EFaAT b
@ g5
B

= @R

BN

Hello_SenseHat.py Ctrl
Ctrl Hello_SenseHat2.py
Hello_SenseHat2
Ctrl



sh.show.message
red [255,0,0] black [0,0,0]
red=[255,0,0]
black=[0,0,0]
sh.show.message

Thonny - /home/pi/Hello SenseHat2 py @ 7 1

File Edit View Bun Device Tools Help

e O

Hello_SenseHat.py 3¢ \ Hello_SenseHat2 py \

o

1 from sense hat import SenseHat
sh=SenseHat ()

red=[255,0,0]

black=[0,0,0]

while True:

b = TR0 Al S N

<Level >
Hello_SenseHat3

Hello_SenseHat3

01 "Good!””

while
while True:
sh.show.mes
while True

Thonny - /home/pi/Hello_SenseHat3.py @ 7 : 64

File Edit View Run Device Tools Help

= OB

Hello_SenseHat2.py * ‘ Hello_SenseHat3 py ‘

sh.show message("Hello SenseHat",scroll speed=0.1,text colour=red,back colour=black)

Hello_SenseHat2

yellow

(=]

from sense_hat import SenseHat
sh=SenseHat ()

red=[255,0,0]

black=[0,0,0]
yellow=[255,255,0]

while True:

WSO s W

10

sh.show message("Good!",scroll speed=08.1,text colour=yellow,back colour=black)




<Level >

Hello_SenseHat4 Hello_SenseHat3
Hello_SenseHat4
3
i=0
while i3:
sh.show_mes
i=i+1 —it=1

Thanny - /home/pi/Hello_SenseHatd.py @ 101

File Edit View Run Device Tools Help

*ur OB

Hello_SenseHat2 py * ‘ Hello_SenseHat3.py = ‘ Hello_SenseHatd.py

from sense hat import SenseHat

sh=SenseHat ()

red=[255,0,0]

black=[0,0,0]

yellow=[255,255,0]

i=0

while i<3:
sh.show message("Good!",scroll_speed=0.1,text colour=yellow,back colour=black)
i=i+1

2

HOawuo~NoOwmEWwN

e
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1 show.message
show letter( )

show_letter

from sense_hat import SenseHat
sh=SenseHat()

sh.show letter(““A”7)

show _letter
show_message

Thonny - /home/pi/show_le

o

File Edit View Run Device Tools Help

e OB

show_letter.py = ‘

I from sense hat import SenseHat
- sh=SenseHat()
3 sh.show letter("A")

12



time sleep

from sense_hat import SenseHat

from time import sleep

sh=SenseHat()
sh.show letter(““A””)

sleep(2)
sh.show letter(““B”~)
sleep(2)
sh.show letter(““C~”?)

sleep(2)

sleep 2 2

Thonny - /home/pi/show._|d

o

File Edit View Run Device Tools Help

e OB

shaw_mﬁenpyx‘
1 from sense hat import SenseHat
2 from time import sleeq
2 sh=SenseHat()
4
5 sh.show letter("A")
L sleep(2)
/7 sh.show letter("B")
8 sleep(2)
9 sh.show letter("C")
10 sleep(2)
11

13



SenseHat()

from sense_hat import SenseHat
from time import sleep
sh=SenseHat()

red=[255,0,0]
green=[0,255,0]

blue=[0,0,225]

sh.show letter(<<A~~,red)

sleep(2)

sh.show_letter(““B”~,green)

sleep(2)

sh.show letter(<<C>>,blue)

sleep(2)

sh.clear()

Thonny - /home/pi/show_lg

o

File Edit View Run Device Tools Help

@ OB

show_letter.py ‘

from sense hat import SenseHat
from time import sleep
sh=SenseHat()
red=(255,0,0)
green=(0,255,0)
blue=(0,0,225)

sh.show letter("A",red)
sleep(2)

sh.show letter("B",green)
10 sleep(2)

11 sh.show letter("C",blue)
12 sleep(2)

° sh.clear()

0O 00~ WD B WM

14

sh.clear()



show letter2

from sense_hat import SenseHat
sh=SenseHat()
=5

sh.show _letter(str(i))

i string

str

Thonny - /home/pi/count d

o

File Edit View Run Device Tools Help

M O

show_letterpy 2 | count_down.py * % ‘

1 from sense hat import SenseHat|
2 sh=SenseHat()

3 1=5

4 sh.show letter(str(i))

5

15



show letter3

from sense_hat import SenseHat
from random import randint
sh=SenseHat()

I=randint(0,10)

sh.show _letter(str(i))

random randint

Thanny - /home/pi/count_de

File Edit View Run Device Tools Help

+un OB

show_letter.py 3 | count_down.py |

from sense hat import SenseHat
from random import randint
sh=SenseHat ()

i=randint(0,10)

sh.show letter(str(i))

(= BN E  B S EN
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show _letter4

Vs

from sense_hat import SenseHat

from time import sleep

sh=SenseHat()

for iin reversed(range(0,10)):
sh.show_letter(str(i))
sleep(1)

sh.clear()

.

from sense_hat import SenseHat

from time import sleep

sh=SenseHat()

for i in reversed(range(0,10)):

sh.show _letter(str(i))

sleep(1)
sh.clear()
sense hat SenseHat
time sleep
SenseHat() sh
i
1 for i O

17




D 0,7

E 34

F 43
255255255

Imagel
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from sense_hat import SenseHat
sh=SenseHat()
sh.clear()
w=(255,255,255)
sh.set_pixel(0,0,w)
sh.set_pixel(1,1,w)
sh.set_pixel(2,2,w)
sh.set_pixel(3,3,w)
sh.set_pixel(4,4,w)
sh.set_pixel(5,5w)
sh.set_pixel(6,6,w)
sh.set_pixel(7.7,w)
sh.set_pixel(O,7,w)
sh.set_pixel(1,6,w)
sh.set_pixel(2,5w)
sh.set_pixel(3,4,w)
sh.set_pixel(4,3,w)
sh.set_pixel(5,2,w)
sh.set_pixel(6,1,w)
sh.set_pixel(7,0,w)

File Edit View Run Device Tools Help

= OB

show_letter py ‘ count_down.py * & ‘ imagel.py % ‘

1 from sense hat import SenseHat
2 sh=SenseHat ()

4 sh.clear()

4 w=(255,255,255)

5 sh.set pixel(0,0,w)
6 sh.set pixel(1,1,w)
7 sh.set pixel(2,2,w)
8 sh.set pixel(3,3,w)
2 sh.set pixel(4,4,w)
10 sh.set pixel(5,5,w)
11 sh.set pixel(6,6,w)
12 sh.set pixel(7,7,w)
2 sh.set pixel(0,7,w)
14 sh.set pixel(1,6,w)
15 sh.set pixel{(2,5,w)
16 sh.set pixel(3,4,w)
17 sh.set pixel(4,3,w)
15 sh.set pixel(5,2,w)
19 sh.set pixel{6,1,w)
20 sh.set pixel(7,0,w)

19



Image2

from sense_hat import SenseHat
sh=SenseHat()
w=(255,255,255)

r=(255,0,0)

image=[

r,rrW,W I,
r,rrW,W I,
r,rrW,W I,
W,W,W,W,W,W,W,W,
W,W,W,W,W,W,W,W,
r,rrW,W I,
r,rrW,W I,
r,rrW,W I,

]

sh.set_pixels(image)

set_pixels
sh.clear()

20



image3

from sense_hat import SenseHat
sh=SenseHat()
w=(255,255,255)
K=(0,0,0)

image=[

k. k,kw,w,k kK,

k. kw,w,w,w KK,
k,w,w,w,wW,wW,w K,
W,W,W,W,W,W,W,W,
k. k,kw,w,k kK,

k. k,kw,w,k kK,

k. k,kw,w,k kK,

k. k,kw,w,k kK,

k. k,kw,w,k kK,

1

sh.set_pixels(image)

90 180 270

sh.set_rotation(180)

21
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flip
sh.flip_v()

virtical 180

hrizontal flip_h

Thonny - /home/pl/image3.py (@

File Edit View Run Device Tools Help

1 from sense hat import SenseHat
sh=SenseHat ()

w=(255,255,255)

k=(0,0,0)

image=[

k,k,k,w,w,k,k,k,
K,k ow,w,wow, kK,
O k,wW W W W, W, WK

16 sh.set_pixels(image)
17 sh.set rotation(180)
14 sh.flip v()

22



3

1

sensorl

from sense_hat import SenseHat
sh=SenseHat()
sh.clear()

print(sh.get_pressure())

. from sense hat import SenseHat
sh=SenseHat()

sh.clear()

print(sh.get pressure())

T

print(sh.get_temperature())

print(sh.get_humidity())

from sense hat import SenseHat
sh=SenseHat ()
sh.clear()
print(sh.get pressure())
5 print(sh.get temperature())
5 print(sh.get humidity())

23
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3

sensor2

from sense_hat import SenseHat
sh=SenseHat()
print(sh.get_compass())
print(sh.get_gyroscope())
print(sh.get_gyroscope_raw())
print(sh.get_accelerometer())

print(sh.get_accelerometer_raw())

print(sh.get_compass())

2015

print(sh.get_gyroscope())
print(sh.get_gyroscope_raw())

180 1
print(sh.get_accelerometer())
print(sh.get_accelerometer_raw())

98 / *? 1

27
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I from sense hat import SenseHat
sh=SenseHat()

F Y

print(sh.get compass{())

5 print(sh.get gyroscope())

6 print(sh.get gyroscope raw{))

/ print(sh.get accelerometer())

5 print(sh.get accelerometer raw())

Shell 2

=2 SaiLUl

©.18835320523474586

{'roll': p.0P042064102388229103, 'pitch': 0.0006252267683612648, 'yvaw': 0.18491615265877495}
{'x': -0.00032226089388132095, 'y': 0.0008600112050771713, 'z': -0.0026257820427417755}
{'roll': ©.01685656669615429, 'pitch': ©.002227871887212286, 'yaw': 0.1825278276050919}
{'x': -9.0019746851176023483, 'y': 0.01383917685598135, 'z': ©.9986696839332581}

Shell
0.188 0.188
0.188
0.185 0.003
0.188
0.183 0.005
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Sensor3

from sense_hat import SenseHat
sh=SenseHat()

import time
while True:

print(sh.get_accelerometer_raw())

time.sleep(1)

print(sh.get_accelerometer_raw())

time.sleep(1)
1

29
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- Raspberry Pi

; @ 0= E Epi@raspberrypi:»« \:pl

@® sorssvy »
@ BE-Bn »
LI EEE >
@ vy-xvt »
4 #ovrees >
§ 7571992 >
Ak 7L >
- PEL IR >
e roeny »
B Hep s YRAT A 1YF—TIAR KIx—IYR  O-H51E-¥ay
HAZ: L =5/ i3l
ﬁ Add / Remove Software
! SSH: a0 LR i)
£ Appearance Settings ;
g " : : VNC: a3 o
[ﬂ"!l Audio Device Settings ; g
o N SPI: au . SRS
& Feitx 387
12C:
E KDE Connect Settings i ot
= Senal Port E=3i] o E
Main Menu Editor
i : 5o G
@ Moze DERE Senial Console: * B HREH
1-Wire: aw o FR
UE— -GPIO: =1 LI 3
F v 2JL(C) OK(O)

AIFYy E
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raspistill —d
5
raspistill
-d

raspistill -d —co 100

raspistill -d —co 100 -ifx sketch

32



raspistill —o testjpg

5
testjpg
raspistill
—0 test.jpg -0 output
testjpg

raspistill —-o test.jpg —rot 180

—-rot 180 —rot rotation
raspistill
raspistill
raspiyuv
raspivid

33
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raspistill

-W width

-h height

-q quality O 100

-0 output

-t timeout 3000

-d demo

-e encoding jpg,bmp,gif,png

-t timelapse
raspiyuv

-W width

-h height

-0 output

-t timeout 3000
raspivid

-w width

-h height

-b bitrate 1MBits/s - 1000000

-0 output

-t timeout 1 60000

-d demo

-f framerate /

raspivid raspistill raspiyuv

-f fullscreen
-op opacity 0 255
-n nopreview

34




-sh

sharpness

-100 100

-COo

contrast

-100 100

-br

brightness

0O 100

-rot

rotation

0O 359

-hf

hflip

-vf

vflip

-ex

exposure

off

auto

night

backlight

spotlight

sports

snow

antishake

fireworks

-awb

auto white blance

off

auto

sun

cloud

shade

tungsten

fluorescent

incandescent

flash

horizon

-ifx

Imxfx

non

negative

solarize

sketch

denoise

emboss

oilpaint

pastel

watercolor

film

blur

posterise

cartoon
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3 picamera
Thonny Python IDE cameral

import picamera

cmr=picamera . Pi Camera()

cmr . start_preview()

import picamera
import time

cmr=picamera . Pi Camera()
cmr . start-preview()

time . sleep(10)

cmr . stop_preview()

36
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1 Raspberry Pi

Sense HAT

Command Line Interface

Virtual Network Computing

Graphical User Interface

- Raspberry Pi

! @ [ E Epi@raspberrypi:m pi

@® orssvy >
@ BE-ER ,
bR >
@ vs-xvr >
[ »ovreess >
® 75714902 >
a1 >
- PEE I >

Frrevy >

ff Aun.. Appearance Settings
i':‘& Audio Device Settings
. Shutdown
&' Feitx 287

H KDE Connect Settings
Main Menu Editor
@ Mozc MERE

Raspberry Pi @ERE

‘ Recommended Software

F-R—-EEIXTIA
ARAYV B

reboot

Rasphberry Pl DRE

Secure Shell

JART A AUB—TTAA NI A=RUR og-hs1tE-3x
AAZ: Qi 2
SSH. * B =
VING: o B Fici o))
SPL =L o B
12C: =2 o E2h
Serial Port: E=10)] o A
Senal Console: O =t;)] |
1-Wire: =) . mm
JE— RGPIO E=t] . A

F v EI(C) OK(0)




ifconfig

FZ7AILF) REE) FF(T ~IJILF(H)

plEraspberrypi

ehtO
wlanO
Wifi lo
inet
192.168.0.103
ethO

Transmitter

ehtO lo wlanO

Internet Protocol Address
192.168.152.13 wifi

wlanO

Receiver X



VNC Viewer

VNC Viewer VNC Virtual Network Computing
Viewer

Viewer

Download VNC Viewer for Windows | VNC Connect

ReAaLvVNC Products v Company v Contact us EN w Signin

VNC connecT Discover Pricing Download Support Partners

VNC® Connect consists of VNC® Viewer and VNC® Server

Download VNC® Viewer to the device you want to control from, below. Make sure you've installed VNC® Server on the
computer you want 1 control.

= & A ¥ o5 @ @ = oo @

Windows mac0s Linux Raspberry Pi ios Android Chrome Solaris HP-UX AlX

Download VNC Viewer

I‘E‘ VMC Viewer Installer

Select the language to use during the installation:
exe

English v|

your remote computer Automatic discovery Got |t

] Send anonymous usage data to help improve VNC Viewer

Buivacy Pol

[Ceori ]




ealVNC _

File View Help
vnc COﬂfI'IeC;T |Ente‘(\.‘NC Server address or search | 3 Signin. -

There are no computers in your address book at present.

plly discover team computers,
' P

hie in the Search bar to connect directly.

WE Identity C

VNC Viewer has no record of connecting to this VNC Server, so its identity

cannot be checked.

VNC Server 192,168, 152.13:5900 (TCP) Continue
Catchphrase:  Crown pepper jungle. Baby concept member.

Signature: 30-64-5¢-3a-5b-83-9c-b4

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

usename pi
password raspberry
Authenticate to UNC Server Remember password
192,166,152, 13::5900 (TCP)
Enter VNC Server credentials
(Hint: NOT your RealVMC account details)
Username: | | |
Password: | | Q
[]Remember password Forgot password?

Catchphrase: Crown pepper jungle, Baby concept member
Signature:  30-54-5c-33-5b-83-8c-b4

s

s




raspistill —o testjpg

testjpg

Thonny Python



WinSCP
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exe
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sensor4

10

05 warning
09 05 alert

warning 0.385454565 2020/08/22,15:13:12

level 1
raw=SenseHat().get_accelerometer_raw()
“<{z}>” format(**raw)
level 10
time sleep
level warning alert
lebel
level

from datetime import datetime
datetime.now().strftime('%Y/%m/%d,%X")



