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Download for Windows

Download for mac0S

Download for Ubuntu for x86

2. 0000000000000O0SO000D0000D0D0O000D0D0OD00OD00O0O0O0ONdWindows O
000000000000 0000000000000000000 MoreinfoO OOOOOOO Run
anyway 0 000000000000000 RaspberryPilmagerO0OOOOOOODOOO

Windows protected your PC

Microsoft Defender Smartscreen prevented an unrecognized app from
starting. Running this app might put your PC at risk.
More info

3.5p0000000000000000O00O0O0 SDOOOOOOOOOO0ODOOO
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4. Raspberry Pilmager 00 000000000000 O0OO00O0O0OOO0ODO rpi-imager 0000000
gogd

& Raspberry Pilmager v1.8.1 — O *

' Raspberry Pi

Raspberry Pi Device Operating System Storage

CHOOSE DEVICE CHOOSE 0S CHOOSE STORAGE

5. CHOOSEDEVICEO O OODOOOOOOOOOOO Raspberry PID OO OO DODODOOOOOORaspberry
pPisOOO0OO0O0O0OOM

14 040 PythonOOOOO
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& Raspberry Pilmager v1.8.1 - O *

Raspberry Pi Device X

No filtering
Show every possible image

Raspberry Pi 5
The latest Raspberry Pi, Raspberry Pi 5

Raspberry Pi 4
Models B, 400, and Compute Modules 4, 48

Raspberry Pi Zero 2 W
The Raspberry Pi Zera 2 W

6. CHOOSEOS 0 000000 Raspberry Pi OS (Legacy) 1000000

O0:
- J0D000O0DO0O0DO0O0ODODO Bookworm 00O 0000000 D0OOO0DOOOODOOOO

* Raspberry Pi OS (Legacy) 01 0 00O - Debian Bullseye 0 0000000000000
ogono

41. PythonOOOOQOOODO 15
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& Raspberry Pilmager v1.8.1 — O et

Operating System X

Raspberry Pi 0S (64-bit)
A port of Debian Bookworm with the Raspberry Pi Desktop (Recommended)
Released: 2023-12-05

Online — 1.1 G5 download

Raspberry Pi 05 (32-bit)
A port of Debian Bookworm with the Raspberry Pi Desktop
Released: 2023-12-05

Online - 1.2 GB download

Raspberry Pi OS (Legacy)
A port of Debian Bullseye with security updates and desktop environment
Released: 2023-12-05

Online - 0.9 GB download

Raspberry Pi OS (other)
Other Raspberry Pi 0S based images

7. Choose Storage ] 0 0000000000000 0O0O0OO0O0OO0OOO0OOOOOOOO

U0: doooooooboobooboobooobooboocobooooooooooooooooan
coobooooboooobooooooboooooboo
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& Raspberry PiImager v1.8.1 — O e

Storage X

Generic STORAGE DEVICE USB Device- 7.9 GB
Mounted as D:\

8. NEXTUOOO EDITSETTINGSUOOOO OSOO0OOODOOOOODOOOO

& Raspberry PiImagerv1.8.1 - O *

Use 0% customisation?

2 Would you like to apply OS customisation settings?

41. PythonOOOOQOOODO 17



SunFounder PiCar-X Kit

9. Raspberry Pi O hostname 0000000

O0O: ODOOO0OORaspberry Pi0 0000000 OCOOOO0O0OOODOOOCOOOOOOODODOO
<hostname>.local 0 0 0 <hostname=>.lan OO0 000 PiOOODOOODOO

& 05 Customisation - x

GEMERAL SERVICES OPTIONS

Set hostname: raspberrypl| /.lm:al

Set username and password

Username:

Password:

10. Raspberry PiO OO OO0 000000 Username O Password D 000000

OO: Raspberry PiO O OO OO00OCOOO00OOCOO0O0OOO0OODOOOOOOOOODOOOODOOO
oboboooooooboobobobooooon

' 05 Customisation — >
GENERAL SERVICES OPTIONS
Set hostname: faspberrypi . lacal

Set username and password

Username: Ij| /
Password: /

11. 00000 LANODOOOOOOOOOoooOoOooo SSIDO Password D0 OO OO0

18 040 PythonOOOOO
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OO: Wireless LAN country OORaspberry PiD 00000000 2000 ISO/MEC alpha2 000

oooooooboocoooao

onfigure wireless LAN

$sID: /
&~

Password:

[] show password [ ] Hidden SSID
Wireless LAN country: (3B /;

[[] set locale settings

12. SERVICES OO0 0000000000000 0000000000000 SSHOOOODOOOO Save O

gobooocoobooooboooboooo

41. PythonOOOOQOOODO
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https://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#Officially_assigned_code_elements
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$ 05 Customisation — et

GENERAL SERVICES OPTIONS

Fnabl& SSH
@ Use password authentication /

O Allow public-key authentication anly

Sot authorized _kevs for pi

RUN SSH-KEYGEM

13. YesOOOOOOOOOOOOODOOO

20 040 PythonOOOOO
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$ Raspberry PiImager v1.8.1 — O *

Use 05 customisation?

Would you like to apply OS customisation settings?

EDIT SETTINGS MO, CLEAR SETTINGS YES

4. SDO0O0O0O0OOOOCOOOCOO0OO0OO0O0OD0OODUOODOOODOOODOOOOOOOOoOOOooOon
O00O0C0O0O0O00O00OU0UU0YesOOOOoooooooooog

& Raspberry Pilmager v1.8.1 - O *

Warning

All existing data on 'Generic STORAGE DEVICE USB Device' will be
erased.

Are you sure you want to continue?

41. PythonOOOOQOOODO 21



SunFounder PiCar-X Kit

15,080 SDO00000DOO0DO0O00OOO00O0OOO0O0O0ODODOO0DDO0UDoOOooOooOag

$ Raspberry PiImager v1.8.1 — O *

' Raspberry Pi

Raspberry Pi 0S (64-bit) has been written to Generic STORAGE
74  DEVICE USB Device

You can now remove the SD card from the reader

CONTINUE

4.1.3 Raspberry Pio OO0 000

Raspberry PiO O OO OGo0QoonQ

1. Raspberry PiOS O OD0OO00O0O00O0 SDOOODO Raspberry PiOOOO0O0O0O00O0O0O SDOOOOOODO
ooooooo

22 040 PythonOOOOO
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2.00000000000D0000000000000000O0OC0O0O0O0O0ONOOOOOOOOUSB-COO

O0000000000000000001200000RaspberryPi0 00000000000 0O0O0OO

ooo

Plug v a powered USB-C cable
+o activate the battery

Oo: USB-COOO0O0OOOOCOOO0OO0ODOOOOOO0O0O0OODOOOOOO0O0O0OODOOOO0O000

23
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ooobooooboooobooobooooooboboooono

OO00OD0OO0O0OORaspberryPi00O000O0OOOODOOOO

ooooao

0O OO Raspberry Pi
e 1 *O00D000OOO

- 1*0000 SDODOO

1*00000000000

s 1 *HDMIODOOO

e 1*00

e 1*00D0

100000
l.00o0ooooooobooooooo

2. Raspberry Pi0 HDMIOOOOOOOOOOOOQOODODOOOQOODOOOODOODOODOODOODOO
goooooo

O0: Raspberry Pi4 00000000000 HDMIOODOOOOOOOOOOOOOOOOOOOO
oooood

3. 000000000000 RaspperryPiO00O000C0O0O0O0O0O0O0O00ORaspberryPiOSOOOOOOOO
ooooooo
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ooooooo
0000000000000 0O00 RaspperryPiOODOOODOOOOO
ooooooooog

e - Raspberry Pi 4B/Zero 2 w/3B 3B+/2B/Zero W

e 1*000000

«1*0000 SDODOO

SSHOOOOOOODODO RaspberryPid BashOOODOOOOOOOOOOOBashD LinnxDO0OOOO00OO
000000000000000000 UnixLinux 0000000000000 0000O000O000O0O00O0OO
Oo0ooooOoOoooooOooooooo

O0000000000000 Raspberry PiD 0000000000000 0O0000O00ODOO0OO0O00O0OO0OOO
OO0ODOO0O0OD0O0OGUIDOO0OO0OO0 RaspberryPi0 0000000000000 O0O0O0O0O0OOO

coooooooocoobooooOoOoOoOoOooOoboOoOoboOoOoOooooOon
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MacOS XOOOO

MacOOOOOOOOOOOOOODOOODODOO VNCOOODDODO RaspberryPi0 0000000000000
OOO0OO0OOOORaspberry PiD 0 VNCOOOOOOODOFnder 0O0ODO0O0OOOOOO0O0O0O0OOOOODODO
goboobobooboobobd

O000000OMacO Raspberry PiO OO O0O0O0O0O0O00000O0O0O0O0O0O0O00O0O000O0O0O0OC0OODO
OO0000000ooooooooocoo000o0ooooooooDono0n VNC® ViewerJOO VNCODODO
oooooooooooboooboooooon

OO0OOCOO0OOOOO00Om@mO0OOO0O00O000000O0O0000 RaspherryPiDOOOOOOOOODO VNCO
00000000000000000000000000000000SSHOOOODOOOO0OO Raspberry Pi O
BashOOOOOOOOOOO0OO0O0O0O0O0O0O0 VNCOOOOOOOOOOOOO

s J000O0OD0ODOODbDOOODUOUObDbDOODbOOD
e JbO00obbOoO0ObOO0ObLbOObODbOODbO
oboboooooobooboboboboooooo

1.00000000000000C0C0C0000000 RaspberryPi00O0O0O0O0O0O0O0O0O0O0O0OOOOOOO
oooooooooooon
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Tll | Sound & Video H

? Graphics »

» a Add / Remove Software

Appearance Settings

Main Menu Editor
@ Mouse and Keyboard Settings

== Print Settings

Raspbermry Pi Configuration

‘ Recommended Software

; Screen Configuration

2. 000000000000 Interfaces0 00 VNCO Enabled D000 0 OKOOOOOOOOO
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Raspberry Pi Configuration

System Display Interfaces | Performance | Localisation
Camera: Enabled ¢ Disabled
SSH: e Enabled Disabled
VNC: * Enabled Disabled
SPI. Enabled e Disabled
12C: Enabled e Disabled
Serial Port: Enabled e Disabled
Serial Console: ) Enabled Disabled
1-Wire: Enabled e Disabled
Remote GPIO: Enabled o Disabled
Cancel 0K

3. 000000 VNCOOOOOOooooovNCOOOooooooooo
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4 VNCOOOOOOOOOOO VNCOODODOODOOOOOUODODOODOOMennOOOOGOQOoOOOoQO
Options 0000000

NC Server

Y Editlon - Service Mode

Informadion Center...

Technical Support...
Abaut ..

Disconnect WMNC Viewers
@ |dentity check Chat.
File Transfar...

When prompled, | Cannect ta Listening VNG Viewer. .
matching detalls - o o o aas

Security

Signature Licensing...
Ta-cl-1a-1a-1d-  Check for updates..,

Calchphrase Stop WNC Server
Portal &valon co|  ge i

S5.0000000000CCCOCOCOOOCOOOOOO
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VNC Server - Options

B, Users & Permissions
oS Connections

@ Privacy

A Troubleshooting

<> Updates

= Printing

&2 Expert

Encryption: ‘ Prefer off ‘v‘

Authentication:| VNC password (+]

— VMNC password
Users must enter a password specific to VNC Server,

You can manage this password on the Users & Permissions
page.

Apply ‘ ‘ Cancel H QK l

Encryption 0 Prefer off 1 Authentication 0 VNC password 0 000000

6.0K0O0O0O000O0O0O00000O000000000000000ORaspberrypi 00000000000
000000000000 00000000000O00000000O0O0O0DoOoKOOODDOOOO

1

Specify V..assword

FPasswoard: [ l

Confirm passward: [ mams] l

Q Please specify a passwoard.

[ Cancel H 2, l

000 MacOOODOODOODOOOOODODODODODODODODOOOO

OOO0OO MacOOOOOOOOOO

1. FinderD 0000000 ConnecttoServer D 0 0000000000000 DOOODOOODOO
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Go to Folder... _
Connect to Server...

Documents

iCloud .

mac

plugins

Recents

Show All Windows
Hide

2. vnc://<username>@<hostname>.local "0 000 " “vnc://<username>@<IP address>000000O
00000000 Connect 0O OOODOO0O

r A
@ Connect to Server

vnc://pi@raspberrypi.local °

Favorite Servers:

+ 0 2

A J

3.0000000000000000000000000OO
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r N

Screen Sharing requires a password to sign in to
“raspberrypi.local”.

Password:
Remember password
A Yy
4. Raspberry pi 000000000000 0MacO00O0O0OO0O0ODOO0ODODOODODOO
@ © @ raspberrypi @& 6 0~ i
Control Scaling L i
& © @ 3 T 0 053

Wastebasket
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goboobooobooboobboobag

SSHOOOOOOOOOORaspberry Pi0l BashOOOOOOOOOOOOOO
BashO Linux 0000000000 0O0O0OO

000000000000 UnixLinnx 000000000 000000O00OO0OO0
ogobooooooooobooboooboooooboooooooon

RaspberryPi0 000000000 0OMacO Finder 00 Raspberry PiO OO O0O0OODODOODODOOOOO

1. ssh <username>@<hostname>.local OO OO0 Raspberry PiOD OO O OODO

ssh pi@raspberrypi.local

[ NN ) {5 mac — -bash — 80x24

Last login: Tue Jan 3 16:25:07 on ttys0eo
_ —bash: $: command not found

The default interactive shell is now zsh.

To update your account to use zsh, please run ‘chsh -s /bin/zsh'.

For more details, please visit https://support.apple.com/kb/HT20805@.
MacdeMBP:~ mac$[ ssh pi@raspberrypi.locallﬂ

2

2. 00000000000000000000000000000000 yesOOOOOODO

The authenticity of host 'raspberrypi.local.
—(2400:2410:2101:5800:635b:f0b6:2662:8cha)' can't be established.

ED25519 key fingerprint is SHA256:007x3ZSgAo032wD1tE8eWOfFM/kmewIvRwkBys6XRwg.
This key is not known by any other names

Are you sure you want to continue connecting (yes/no/[fingerprint])?

3.Raspberry PiD 000000000000 00000O00O0O00O00OOO0O00OO0OO00O0O0OO00OOOD

ooooocooo

41. PythonOOOOQOOODO 33




SunFounder PiCar-X Kit

pi@raspberrypi.local's password:
Linux raspberrypi 5.15.61-v8+ #1579 SMP PREEMPT Fri Aug 26 11:16:44 BST 2022.

—.aarch64

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the

individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Last login: Thu Sep 22 12:18:22 2022

pi@raspberrypi:~ $

4. Raspberry Pi0 0 0000000000000 VNCOOO MacOOOOOOOOOOOODODOODDODOO
goooooooooobooobooooboooooooooooooooooooooon

sudo apt update

sudo apt upgrade

Do you want to continue? [Y/n] 00000000 YOOOOOOOOOO
coooooobobooOoooooOobOobooooooboocooobooOoOm

5. VNCServer 00 000000000000 DOODOODOODOO

sudo raspi-config

6. 0000000000000 0D00000000000 InterfaceOptionsC 0000 Enter 00000
ooo

34 040 PythonOOOOO



SunFounder PiCar-X Kit

7.00 VNCOOOOOODO

8. 00 D00DDODOODDO <Yes>-><OK>-><Finish> 00 0000000000000

9. VNCOOOOOOOOOOOOMacOOOOOOODODOOOODOOOOODOOO

000d0000OO00O0oO00OO0OO0O000bOoOO0O0o0OO0ODOOOoO0OO0ODOOOOO0bOODbOOoOoOOoDOoonOO
/etc/vnc/config.d/common.custom 0000000

sudo nano /etc/vnc/config.d/common.custom
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Authentication=VncAuthenter OO0 O OO0OO0O0OCtrl1+X->Y->Enter 0000 0O0OOO0OOOOOO0O

® (] mac — pi@raspberrypi: ~ — ssh pi@raspberrypi.local — 80x24

GNU nano 3.2 /etc/vne/config.d/common.custom Modified

Authentication=VncAuth

Wfle Get Help Write Out QU Where Is Cut Text [ Justify We Cur Pos
B Exit Read File @Y Replace Uncut Textgl] To Spell M Go To Line

10 0000MacOO VNCOOOOODOOOOOOOOOOOODODOOOOOOORaspberryPiDOOO0O0OO
oobooooooOooooobobocoOobooOooobooooooOoOoOoOooOoOoOooDn

sudo vncpasswd -service

11. 0000000O0ODORaspberry PiD OO OO0OOOODOOOODOO

sudo sudo reboot

12. 00000000000 0000000 FinderOODODODOOO ConnecttoServer 0O DO DOOO
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Go to Folder... _
Connect to Server...

Documents

iCloud .

mac

plugins

Recents

Show All Windows
Hide

13. vnc://<username>@<hostname>.local 'O OO0 °“vnc://<username>@<IP address>0 00000
00000000 Connect 0O OOODOOO

r A
@ Connect to Server

vnc://pi@raspberrypi.local °

Favorite Servers:

+ 0 2

A J

4. 000000000000000000000DO0O0O00O
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r N

Screen Sharing requires a password to sign in to
“raspberrypi.local”.

Password:
Remember password
A Yy
15. Raspberry PiO OO0 000000000 0OMacOO0ODDOO0ODDO0ODOOOODOOO
@ © @ raspberrypi @& 6 0~ i
Control Scaling L i
& © @ 3 T 0 053

Wastebasket
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Windows 0O O[O

00000 Raspberry Pio DO OO

winl0DOODOO0O0O0OO00O000000000 RasppberryPi0 000000000

1. Windows OO 0OO0OD0OO00O0O0O0O0O000O powershell 00000 Windows PowerShell DO O DOOOO
0000000000000 Run as administrator0O0 00000

> Windows PowerShell

App Run as administrator

Cpen file location

Apps

Pin to Start
Microsoft PowerPoint 2010 ne s

Pin to taskbar
=  Windows PowerShell (x86)

2. ping -4 <hostname>.local DO O OO ORaspberry Pi0 IPO OO DOOOOOODOO

ping -4 raspberrypi.local

EN Windows PowerShell — O >

Fep

Feply from

.
A

0000000000000 00000000RaspberryPi0 IPODO0OOOOOOOOO

e 000000 Ping request could not find host pi.local. Please check the name
and try again. 00 0000000000000 D0O0DODOOOOOOOOOOOOO

- 0000 IPOOOO0OOO0O0O0O0ORaspberryPi0O0OOOOOOODO WiFEOOOOODOOODO
ooo
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3. 0000 ssh <username>@<hostname>.local 0 00O ssh <username>@<IP address>0 00000
Raspberry PiD 000000000

ssh pi@raspberrypi.local

O0O: The term 'ssh' is not recognized as the name of a cmdlet... J0O0OO0OO
gooooooooo

O000000GshOO0O000OO000000000D00O00000000000000 Powershell
o000 OpenSSHOODOUOODOOO OOOOOODOOODO

coobopPurTYy OOODOOOODOOCOODOOOOOOCOODOOOOOOOO

4, 00000000000000D00O00DDO0O000O00DO0O000 yesOOOOODOO

The authenticity of host 'raspberrypi.local.
—(2400:2410:2101:5800:635b:f0b6:2662:8cha)' can't be established.

ED25519 key fingerprint is SHA256:007x3ZSgAo032wD1tE8eWOfFM/kmewIvRwkBys6XRwg.
This key is not known by any other names

Are you sure you want to continue connecting (yes/no/[fingerprint])?

5.000000000000000D0000D0O0000 raspberry [

. gobbooobooboobobbboobooboobbooboobbobbooboobbo
obooboooooooon

6. 000 Raspberry PiD 0 0000000000000 0OO0OOOOOOO

EN pi@raspberrypi: ~ — O >

Linux raspberrypi 5.15.61-v/1+ #1579 SMP Fri Aug 26 11:13:03 BsT 2 8
022 armv/ 1

The programs included with the Debian GNU/Linux system are free so
ftware;
the exact distribution terms for each program are described in the

individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law. e
Last login: wWed Dec 21 05:53:20 2022 from 192.168.6.105
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goboooboogoo
OOOoOoOoOoOoOoOoOoOooOoOoRaspberryPiDOODODOODODODODODODOODOODOOOOOOOODOODO
OO0OD0OO0OO0OGUIDOOOO RaspperryPiD 0000000000000 O00OO0O0O0OOO

0000 VNC® Viewer 0O OODODOO

vNCOOOoOooooo

vNCOOOO0OOOOO0O0O0000O000000000000000000VNCOOODO0OO0OO0ODO0OOconfigO
ooooooooocoooo

l.0000000OC00OOObObO

sudo raspi-config

3 s S - - - ==

E

2.000000000000000 3Interfacing Options D D000 Enter 00O OO OO0

—————————4 Raspberry Pi Software Configuration Tool (raspi-config) F—————————

1l System Options Configure system settings

2 Display Options Configure display settings

3 Interface Options Configure connections to peripherals

4 Performance Options Configqure performance settings

5 Localisation Options Configure language and regional settings
b Advanced Options Configure advanced settings

8 Update Update this tool to the latest version

9

About raspi-config Information about this configuration tool

<Select> <Finish>

3.00VNCOOOooooo
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4. 00000000000 <Yes>-><0OK>-><Finish>000000000000000O

VNCOOOOOo

1.00000000000 VNCViewerODODODOODOOOOOOOOOOOOOO

2. 00000000000000000000000TIPOO0OOOO0OOO Enter000000O0O0
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M3 vNC Viewer
File View Help

Enter hostname or IP address

| pod

VNC coONNecCT

by Realii

Ther

Sign in to yo

raspberrypi

l Signin.. -

ent.

n computers,

T

connect directly.

Alternatively, enter the VMC Server P address or hostname in the Search bar to

3.Raspperry PiD 0O 0000000000000 OKOOOOOOOOO

raspberrypi - VWC Viewer

Usernames;

Password:

Authentication

Authenticate to VNC Server

raspberrypiz: 3900 (TCP)

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

pi

K

[1Remember password

Forgot password?

Signature:

Catchphrase: Bundle secret slang. Mickel cola sponsor,

b2-

d0-d9-a2-d7-a3-b1-ad

[ ok

| | Cancel

| Stop |

4. 000 Raspberry PiD OO O00O0OOO0OOOOODOO
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O B2 ® 3 T 0 s

Linux /Unix OO OO

1. Applications -> Utilities 0 0 0 00 Terminal O 00000000
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&
<

) Desktop
ﬂi Documents
@ Downloads
g Movies
n Music
Pictures
{Ej solomen
Devices
';:} Yosemite
';', Windows
[Z] DATA
\’—} Remote Disc
Tags
® Red
Orange
Yellow

Green

@ glua

ColorSyne Utility

* Utilities

-
&=

AirPort Utility Audio MIDI Setup

= [

({1

v

Console

\

B = o

A = 7
S

¥
f

Grab Grapher
Script Editor System Information

X

Q
o =
Bluetooth File Boot Camp
Exchange Assistant
Digital Color Meter Disk Utility

Keychain Access Migration Assistant

w)

VoiceOver Utility

Termin

2. Raspberry Pi0 00 00000000O00O00O0O0O0O0O0ODODO ping <hostname>.local 000OODOO

ping raspberrypi.local

.
L BN

8 mac — pi@raspberrypi: ~ — -bash — 80x24

Last login: Wed Dec 21 18:20:41 on console

-bash: §$:

command not found

The default interactive shell is now zsh.
To update your account to use zsh, please run ‘chsh -s /bin/zsh™.

For more details, please visit https://support.apple.com/kb/HT208050.
MacdeMBP:~ mac$ ping raspberrypi.local

PING raspberrypi.local (192
192.
192.
192.
192.
192.
192.

64
64
64
64
64
64

from
from
from
from
from
from

bytes
bytes
bytes
bytes
bytes
bytes

168.
168.
168.
168.
168.
168.

(o0« S« A« NN« =

.168.6.116): 56 data bytes

.116: icmp_seq=0 ttl=64 time=0
.116: icmp_seq=1 ttl=64 time=8
.116: icmp_seq=2 ttl=64 time=80
.116: icmp_seq=3 ttl=64 time=0
.116: icmp_seq=4 ttl=64 time=0
.116: icmp_seq=5 ttl=64 time=0

464k
.315
.431
.328
.456
.355

ms
ms
ms
ms
ms
ms

0000000000000 00D00O00O0ORaspberryPi0 IPOOOOOOOOCOOO

e 00 00O0ODO Ping request could not find host pi.local. Please check the name
and try again. 000 0000000000000 O0DOODOODOOOOOOOOOO

- 0000 IPOOOOOOO0O0O0O0ORaspberryPi0OOOOOOOODO WiKHOOOOOOOODO

goo

3. ssh <username>@<hostname>.local 00 00 ssh <username>@<IP address>0 0000000

41. PythonOOOOQOOODO
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ssh pi@raspberrypi.local

O00: The term 'ssh' is not recognized as the name of a cmdlet... 00 OOOOOO0O
ogooooooa

OOO0OO0OO0OO0O0sshOOOOOOOCOCOOOOO0O0000000O0O0O0O0O0O0O0O0O0O Powershell [0
OO0 OpenSSHOOOOOODOOO OODOOODOOOO

ooob pPerry DO0DOO0OOO0OODOODOODODODODOOOOOOODOD

4. 0000000C0000C0O0O0ODOOO0ODOOU0ODODOOUODOOOOyesODOOODODOO

The authenticity of host 'raspberrypi.local.

—(2400:2410:2101:5800:635b: f0b6:2662:8cba) ' can't be established.

ED25519 key fingerprint is SHA256:007x3ZSgAo032wD1tE8eW®fFM/kmewIvRwkBys6XRwg.
This key is not known by any other names

Are you sure you want to continue connecting (yes/no/[fingerprint])?

5. 00000C0C00CCO0OOCOOOOO0OO0OD0OO00000 raspberry00MmM

gbd: gpoboobooboobobbboobooboobboobooboboobboobooboo
gobooobobgoobog

6. 000 Raspberry PiD 0 0000000000000 O0O0O0OCOOOOO

-
o o 8 mac — pi@raspberrypi: ~ — -bash — 80x24

pi@raspberrypi.local's password: =]
Linux raspberrypi 5.15.61-v71+ #1579 SMP Fri Aug 26 11:13:03 BST 2022 armv7l

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

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Last login: Tue Dec 20 10:35:25 2022

piPraspberrypi:~ $
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414 00000000D0ODOO0ODOOOOOOOOOO

coooOoooboooobooooooOoooooOoboOoobOoOoOoooOoOooooboOooonn

sudo apt update
sudo apt upgrade

O0O: LiteOOOOODO OSOOOOOOOOOOOOOPython3 000000000 OO0ODOOODOOODO
gooo

sudo apt install git python3-pip python3-setuptools python3-smbus

robot-hat OO0 O0OOOOOOOO

cd ~/

git clone -b v2.0 https://github.com/sunfounder/robot-hat.git
cd robot-hat

sudo python3 setup.py install

ooovilibOOOOOOOOOOOOOOOOOOOODOODO

cd ~/

git clone -b picamera2 https://github.com/sunfounder/vilib.git
cd vilib

sudo python3 install.py

picar-x 00000000000 OOO0ODOOOODOOOO

cd ~/
git clone -b v2.0 https://github.com/sunfounder/picar-x.git
cd picar-x

sudo python3 setup.py install

oobooO0oOo0obOo0o0obo00obooO0Oonoon patience0OOOO

0000i2s00000000000000D00C0000000DO0O00000O0 i2samp.shOOOOOOOODO
obobooodbd0picaxDOO0OOOODO

cd ~/picar-x

sudo bash i2samp.sh
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r pi@raspberrypi: ~/pisloth Iilﬂl_ﬁ_hj

0bob0oooobDobOob0bd0OyUODbUOOOEater00onooDO

pi@raspberrypi: ~/pisloth =NACN X

000000000 /dev/zeroOOODODODOOODO yOOOOOEnter 000D O0ODODO
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feto

2z amplifier!

like to reboot now?

Picar XOOOOOOODOO yOOOOOEnter00OOOOOOO

OCO: O00O0OO0O0O0O0O0O0O0O0O0D2sampsh 0000000000 OOOOOOOOOODOOODOOO

415 12CO000000000000000000O

OO0O00 RaspberryPid 2COOOOCOOO0O0OOOCOOO0OOOCOOOOOCOOOOODOOOOOOOO0
oooooooooooon

l.000000O0Ooooooo

sudo raspi-config

2.000000000000000 InterfacingOptions 00000 Enter 00000000
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1l System Options
2 Display Options
3

Interface Options
Performance Options
Localisation Options
Advanced Options
Update

Abhout raspi-config

Wl MmN

<Select>

—————————4 Raspberry Pi Software Configuration Tool (raspi-config) F—————————

Configure
Configure
Configure

Configure

system settings

display settings

connections to peripherals
performance settings

Configure language and regional settings
Configure advanced settings

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

<Finish>

3.00RrRCO0OOOO0OO

File Edit Tabs Help

P1
p2
P3

Camera
S5H
WNC
SPI

Serial
1-Wire
Remote GPIO

<Select>

—— 1 Raspberry Pi Software Configuration Tool

{raspi-config) pb———

connection to the
remote command lin
graphical remote a
automatic loading
au tic 1
shell and kernel m
one-wire interface
remote access to G

Enable/Disable
Enables/Disable
Enables/Disable
Enable/Disable

Enable/Disable
Enable/Disable
Enables/Disable

<Back>

4. 00000000000 <Yes>-><OK>O000O00O0RCOOOOOOOOOO
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5. <Finish> 0 0 0000000000000 0000O0O000O0OO00OO0O0O0O00OOO00ODO0O0O0
000 <Yes>OOOOOOO
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416 00000 oog

ooooooooo-9ooo000D00O00O0000O0O0O000000O00000 OO0000O0O0004s° 000
ooooooooooobooooooooooooboooooooooooooooooooooobooooon
ooboooooooooboocooobocooboooo

0o000o0ooo0o0o0o0oo e 0000000000000 000b000000bD0O0O000BO0O000BO
cooboocoobooooooocooon

1. 0000000 0 0000000 0oooooooooO0ObOboO0OOOO0O0D0DooooooooDOD
oobooooooOoooobooobooOooooOooOoobOoOoOoOooOoOobooOoOooOooOooOoOooOboOoooDooboo
ooboooooooooobooooobooobobooooboooo

2. 000 example/ 00 OO ODO servo_zeroing.py DO O OOOO

cd ~/picar-x/example

sudo python3 servo_zeroing.py

3.000oooooooooOoOOOOPIIOOOO0O0OOO0OOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O00OO0O0
oooooooooooooo o oboooooboooboOooooooobooooooobooooon
oom
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4. 000000O00O0OO0OOOOOOOOOOOOOOOOODOOO0O0O0O0ODOO0O0O0O000000B000O0
oobooooooooobooooobooooo

od:
s J00000D0D0O0O00D0OODOOOOO0DDOOOO0DDOO0OODDOO0OODOODODO0OOOODoOOoOoOonon
ogno
s J0000O0DO0OO0D0O0ODODO0DOO0OOO0DO0ODOOOO0DODOO0DOO0OOO0DOO0O0O0OO0OO0DOO0OoOOn
000000 0000O0o0oOoOoobOOooooooog
s J00D00O00DOOO0ODODOPIIOODODOOOODOOOODODOOODODOOODOOOO OO ODOooOooono
oooogn
oo

000000062500 8480 000000000000 DOOO0O0OO0OOOOO0DOOOOOOODOOOOOD
oooo

od:
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« 62500 84830 000000000000000O0

000000000 PiCar-X20O0ODOODOOODOOUODOOOOOOOOOODDOODOOOODOOD
goboboboooooooooboobobobobooboooooDobDobDoboboboboo

42 00 &0O0O

421 00O

Oo0oo0oooooooooooOooooooooooooooogoooo USB-Cooogooooooooon
oo0ooOoOoOooooOoOooooOoooDoosv3AdDOOOoOooooooooooDbooooDoooboooooo
gobooboogn

OCO: O0O0O0O0000 Type-COOOO00O0O0 Type-COOOOOOOOOOOOOOOOOOOOOOOOOO
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goboobboobooboooboobooobooboobobuoobboobboobooobbooboon

422 00

coobooooboooobooOoooooooOooOoobooO0oooOooooOoo0OobOOoOoOoboOoOooooOooOoon
oooo

oboooOoooobOO0oobOO0oobObOoOooObO0oOobO0ooOooOOoooOoOoOoobOOooboobobooboboooDbOooD
ooo

Ub0: Dobooooobooooogoooooboobooooooboooboobooooooboooooooooon
oooooooooooooooocoooooousB-COOOOOOOODOOOOO0OOODOOOOOO0OOoOn
ooboooooooooooooood
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423 18650 00000

VCC:ODOOOODODOOOODOOODOO VCCO GNDO 2000000000000 000O00ODDOO
gbooboobooo

e Middle: 20 0000000000000 000ODOOOODODOOODO

«GND:OOOOOOOOOOOOO

000 SunFounder 00000 200 186500 0000000000000000000000O00O0O0O 2000mAh
OO0O0O0000 XH2543Pp0000000000000O0O0O0O0O0O0OOAO

od

- J00000005V2A

- J0000D00O0OSVSA
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- 0000000037V 2000mAh x 2

- 00000000900

ooooooooooil3ono
- 00000XH2.54 3P

PiCarXOOOOOOOOOOO0O0O000000000000000000000

4.3 0. PiCar-XO OO

431 00000000000

PiCar-X O OODODOODOOODOOODODODODODO0ODDOO0ODOO00D0O000D0o0ooooooooooon
gobodobobobobooboobbooboobobooboobbooboobobooboboobo

1. calibration.py 00O QOOO0O

cd ~/picar-x/example/calibration

sudo python3 calibration.py

2. 0000000000000000D0DO00D0DO0DOO0OO0OOg

File Edit Tabs Help

-¥% Calibration

4.3. 0. PiCar-XO OO 57



SunFounder PiCar-X Kit

3.RO000300000000D0OO00DODOOU0D DO0OU0DODOOO0ODOOOODODOOOD 10203000
gobodboboob RrROODbDOOODOOODOODbDOODODDOO

4, 0000 1000000000000000O00wW/SO00000O0ODOO0DO0OOODOO0OOOODOO
gboobooobooon

File Edit Tabs Help

motor ]
[1, 1]

5.0000 20000 Panservo 00000000 W/SODODODODOOO/000000000000DOOO
goboobooobooboobboob
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File Edit Tabs Help

confirm calibration

6. 000030000 titservo0 0000000 W/SOO0O0O000O0O0/O0000000000O0O0O0O0O0O
gboboboooooooobobon

File Edit Tabs Help

7. 00000000000DO00O000DOO0ODO0ODO0ODOODOOOOU0ODEODODOODOOOOODODOODOD
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goboobogbbooboobooobuoo 40 5boobooboobboboboobbob U
goboooobooboboooobdg

File Edit Tabs Help

8. 000000000 Spacebar 000 ODDOODO000ODOO0OODOO0OOOOOODOD yOOOOOOOOoOO
000000000 ¢ctrl+COO0O00O0OOOODOOOODOOODDOOODO
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X Calibration Helper

[ left
|-'_|.|{_|]__ [J_ 1]

432 0000000000 OOOOO
goboobbobobooboboooboobooobooboobbooboboobbooboobbooboon
goboobobooboobooobooboobobooboobbooboobooD

1. 00000000 ISemO000COO0O00O0ODCPICa-XOOOODOOOOOOODODOOODOOODOO
gogboodoobooboooboboobooobooboobbuoobboobboobboobbooboOon
oooboboooon

2. grayscale_calibration.py 00 OO0 OO0

cd ~/picar-x/example/calibration

sudo python3 grayscale_calibration.py

3. 0oooOO0oU0OooOoUooooooooOoUoooOoUooDoOooooog
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<frozen importlib. bootstrap»:228: RuntimelWarning: Your system is neon capable but

pygame was not built with support for it. The performance of some of your blits C
ould be adversely affected. Consider enabling compile time detection with environm
ent variables like PYGAME DETECT AWX2=1 if you are compiling without cross compila
tion.

Picar-X Grayscale Module Reference
Calibration Helper

config file: fopt/picar-x/picar-x.conf

press [Q] to start line reference calibration,
press [E] to start cliff reference calibration

[SPACE]: confirm calibration [Crtl+C]: quit

current value: [85

thresholds: [[56, a*:] 328], [83, 991]]
line reference: [10068.8, 1868.8, 1806.0]
cliff reference: [568.8, 508.8, 588.8]

4 0QUCOOOOOOO0ODOOoDOoOoOoOoOOODOOOOO0OO PiCa-XOOOOOOOOOOOOODOD
0000000300000 00000000oooooooooooooooooooooDon

5. 00MthresholdvalueD O OO O0OODO 3 0000000000000 0000O0ODOAOOAO line referencedd
O0000000o00ooOooooo0o 200000000000 0O00
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<frozen importlib. bootstrap>:228: RuntimeWarning: Your system is neon capable bu
pygame was not built with support for it. The performance of some of your blits «
puld be adversely affected. Consider enabling compile time detection with enviromn
ent variables like PYGAME DETECT AVX2=1 if you are compiling without cross compil

Picar-X Grayscale Module Reference
Calibration Helper

config file: fopt/picar-x/picar-x.conf

press [Q] to start line reference calibration,
press [E] to start cliff reference calibration

[SPACE]: confirm calibration [Crtl4C]: quit

current value: [868, 242, 314]

thresholds: [[44, 873], [68, 828], [63, 1112]]
line reference: [511, 517, 639]

clitt+ reterence: |558, 555, 544]

6. J00PICa-XOODUODODOODOODOUOODDOODODODOODODDODODODOEODODODDODOODOD O cliff
referencel OO0 000000 0OODOOOOOO

<frozen importlib. bootstrap»>:228: RuntimeWarning: Your system is neon capable but

pygame was not built with support for it. The performance of some of your blits c
ould be adversely affected. Consider enabling compile time detection with environm
ent variables like PYGAME DETECT AVX2=1 if you are compiling without cross compila
tion.

Picar-X Grayscale Module Reference
Calibration Helper

config file: fopt/picar-x/picar-x.conf

press [Q] to start line reference calibration,
press [E] to start cliff reference calibration

[SPACE]: confirm calibration [Crtl+C]: quit

current value: [4, 4, 4]

thresholds: [[@, 1517], [@, 1467], [@, 1519]]
line reference: [497, 472, 624]

cliff reference: [25@, 238, 314]

7.0000000000000000000M™spacel 0000000000000 0O0O0O0O0OCUI+CO
obobobooooooooooo
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4.4 1. PiCar-X0O OO O

O0000o000OOoO00DOoO0OOdOPiCa-XOOOODOOODODOOODOOOO

oooood

cd ~/picar-x/example

sudo python3 1.move.py

00000000000 0PiICar-XOOOODOSOOOODODOOOoOOoOoOoooooooog

gogo

O0: 0000000 O0O0/0000/000/00/0000000000000000000D0O picar-x/example
cbhoobOooooooboooboooboobboooboooooooboooobooooooooboooooon

ooo

from picarx import Picarx

import time

if __name__ == "__main__
px = Picarx()
px. forward(30)
time.sleep(0.5)
for angle in range(0,35):
px.set_dir_servo_angle(angle)
time.sleep(0.01)
for angle in range(35,-35,-1):
px.set_dir_servo_angle(angle)
time.sleep(0.01)
for angle in range(-35,0):
px.set_dir_servo_angle(angle)
time.sleep(0.01)
px. forward(0)
time.sleep(1)
for angle in range(0,35):
px.set_camera_servol_angle(angle)
(0oooogoo)
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(0o00ooo0ooon)

time.sleep(0.01)

for angle in range(35,-35,-1):
px.set_camera_servol_angle(angle)
time.sleep(0.01)

for angle in range(-35,0):
px.set_camera_servol_angle(angle)
time.sleep(0.01)

for angle in range(0,35):
px.set_camera_servo2_angle(angle)
time.sleep(0.01)

for angle in range(35,-35,-1):
px.set_camera_servo2_angle(angle)
time.sleep(0.01)

for angle in range(-35,0):
px.set_camera_servo2_angle(angle)

time.sleep(0.01)

finally:
px. forward(0)

cooboocoobooooooocooon

PiCar-XOOOOUOOOpicarx 0000000000000 O0O0O00DOO00DOOO0O0DODOOODOOOOOOOO
PiCa-XOOOOOOOOSOOOOCOOOOOOOOOOOOOOOOoooooooo

OO00PiCa-XOODOOOOOOOOOOOOOODODOOODOOO0O0O0OOO0O0O0O0DO0OD0O0OPICar-XO0ODO
ooooooooooobooon

from picarx import Picarx

import time

OO0 for000000000000000PICa-XO0O0O0O0O0000000000O00O0O/O00000000
oooooooo

px. forward(speed)
px.set_dir_servo_angle(angle)
px.set_camera_servol_angle(angle)

px.set_camera_servo2_angle(angle)

e forwmard QU PiCar-X O OO OO0 speed00000O00OO0OOO0O

e set_dir_servo_angleD 0000000000000 angled O OOODOO0O
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e set_cam_pan_angle0 000000000 angle0O0OOOODOO

e set_cam_tilt_angleD 00 0O00O0ODOO00O0O angleODOOOOOODO

U

] S
Il

(A

o Lem—

@ Tilt Servo 2
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45 2. 0000000

OOO00000000000000o0000 piCar-XOOOOOOOOOOOOOOOO0O0O0PCar-XOODODODO
oooooooooooooooon

oooood

cd ~/picar-x/example

sudo python3 2.keyboard_control.py

OOO0O0OO0O0O00O000 pPiCa-XOOOOOOOOO

e w: 0O

e a:JO0OOO

es: (00

d0OOoooo
«i: 00000
k00000
e :00b00Ob00OD
«1: 0000000
ectrl+c: 00

ooo

from picarx import Picarx

from time import sleep

import readchar

manual = "'’

Press keys on keyboard to control PiCar-X!
w: Forward

Turn left

oY)

: Backward

Q. n

Turn right
: Head up

=t

Head down

: Turn head left

[

: Turn head right

@ooooooo)
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(ooooooooon)

ctrl + c: Press twice to exit the program

def show_info(Q):

print("\®33[H\033[J",end=""') # clear terminal windows

print (manual)

if __name__ == "__main__":

try:
pan_angle = 0
tilt_angle = 0
px = Picarx()
show_info()
while True:
key = readchar.readkey()
key = key.lower()
if key in('wsadikjl'):
if 'w' == key:
px.set_dir_servo_angle(0)
px. forward(80)
elif 's' == key:
px.set_dir_servo_angle(0)
px.backward(80)
elif 'a' == key:
px.set_dir_servo_angle(-35)
px.forward(80)
elif 'd' == key:
px.set_dir_servo_angle(35)
px.forward(80)
elif 'i' == key:
tilt_angle+=5
if tilt_angle>35:
tilt_angle=35
elif 'k' == key:
tilt_angle-=5
if tilt_angle<-35:
tilt_angle=-35
elif '1' == key:

(ooooooo)
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(0o00ooo0ooon)

pan_angle+=5
if pan_angle>35:
pan_angle=35
elif 'j' == key:
pan_angle-=5
if pan_angle<-35:

pan_angle=-35

px.set_cam_tilt_angle(tilt_angle)
px.set_cam_pan_angle(pan_angle)
show_info()

sleep(0.5)

px. forward(0)

elif key == readchar.key.CTRL_C:
print("\n Quit")
break

finally:
px.set_cam_tilt_angle(0)
px.set_cam_pan_angle(0)
px.set_dir_servo_angle(0)
px.stop()
sleep(.2)

oooooooooooon

PiCa-X O OUOOODODOOODOOOOODOOOO0D00O000000000000000O0lowerQOOO0OO0OO

goboobbooboobboooboobobooboobboon

while True:
key = readchar.readkey()
key = key.lower()
if key in('wsadikjl'):

if 'w' == key:
pass

elif 's' == key:
pass

elif 'a' == key:

pass

(ooooooo)

45. 2. 0000000
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(ooooooooon)

elif 'd' == key:
pass

elif 'i' == key:
pass

elif 'k' == key:
pass

elif '1' == key:
pass

elif 'j' == key:

pass

elif key == readchar.key.CTRL_C:
print("\n Quit")
break

46 3. 000000000 &O0O0O

O00000PiCar-XO OO OO Robot HATO OO O OO OOOOODOOOOOODOOOOOOODOOOOOOD

0003000000000000000

70
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2samp U0 00O QOO

oooO0oooooooooOoTISOOO00000ooO000oooOo00oooO000oOoOooOo0o0oooOOo0UoDo
ooooocoooood

picarx 000000 i2samp.sh 0000000000000 i2s0000000000000000000CO0O0O
ooooooooon

cd ~/picar-x

sudo bash i2samp.sh

46. 3.000000000 &OOO 7
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File Edit Tabs Help

OO00o0O00DOO000O00OD0O00DO0O0OO00OO00DOOO0O0OCO00YODOOOODDOODORaspberry
piOOODOOOOOOOOOOODODODODOOOOOOODOODODODODODODODOODOUOOODODODO

OoOoOOO0O004izsamp.shOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
ooobooooooog

gobooanb

cd ~/picar-x/example

sudo python3 3.tts_example.py

00000000 0o0o0o0o0ooooooooooooooooooooooooooo
gooooopoopooopooopooopoooo

espace: O OOOOOOOODOODOO

ec:JO00OD0OOO0ODOOOO

-t 000000000000000

- q:00000/00

ggo
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from time import sleep
from robot_hat import Music,TTS

import readchar

music = Music(Q)
tts = TTSQO
manual = "'’
Input key to call the function!
space: Play sound effect (Car horn)
c: Play sound effect with threads
t: Text to speak
q: Play/Stop Music

def main(Q):

print (manual)

flag_bgm = False
music.music_set_volume(20)

tts.lang("en-US")

while True:
key = readchar.readkey()
key = key.lower()
if key == "q":
flag_bgm = not flag_bgm
if flag_bgm is True:

music.music_play('../musics/slow-trail-Ahjay_Stelino.mp3")

else:

music.music_stop()

elif key == readchar.key.SPACE:

music.sound_play('../sounds/car-double-horn.wav"')

sleep(0.05)

elif key == "c":

music.sound_play_threading('../sounds/car-double-horn.wav')

(ooooooo)

46. 3. 000000000 &OOO
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(ooooooooon)

sleep(0.05)

elif key == "t":
words = "Hello"

tts.say(words)

if __name__ == "__main__":

main()

godddooooooogo
0000000o0oooooooooooooooog
e music = MusicQQ : 0000000O00OO0O
e music.music_set_volume(20) : OO OOOOOOODODO oO100000

e music.music_play('../musics/slow-trail-Ahjay_Stelino.mp3') : 000000000 ODOOOO
000 ../musics 00 0O slow-trail-Ahjay_Stelinomp3 0 000000

e music.music_stop() : 00000000 DOOODOOO

O0: musicsO sounds O 0O0O0000O0O00000O0 FilezilaDOOOOO O0O00O0O0O0DOOOOOO
ooo

goo000oooo0o0ooooooooooonooo
e music = Music(Q)
e music.sound_play('../sounds/car-double-horn.wav') : 00000000 O0OOOOO0O

e muisc.sound_play_threading('../sounds/car-double-horn.wav') : OO0 00000 ODOOOO0O
0000000o0oo0d0oDo0oooooooooooo

0000000000000 eSpeak 000 O00DDOO0ODOOOOODOOOODODO
robot_hat 0 TTSOODOOODODODOODOOOOOOOOOOCOOOOOOOOOOOODOOOOO
o0o0o0o0o0O0ooo0oooooooogoooooooog

* tts = TTSQ

e tts.say(words) : OO OOODOOOOO

e tts.lang("en-US") : OO0 DO OO OOOO
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OO: lang("") OOOOOOOOOO0OO0O0O0O0O0O00O00O000O000000O0

O 1 Language
zh-CN Mandarin (Chinese)
en-US English-United States
en-GB English-United Kingdom
de-DE Germany-Deutsch
es-ES Espafia-Espafiol
fr-FR France-Le francais
it-IT Italia-lingua italiana

4.7 4. 00000

OO000O00DOoOO0OoPiCar-XOOOOOOOOUODODOOODODOODODOOODOOODOOODOODODDOOOD
gooood

gobogo

cd ~/picar-x/example

sudo python3 4.avoiding_obstacles.py

OoOOOOOOoOoOoOOoPiCa-XOOOOOoono

0000000000 20cmO000000000DOOOOODOOO0O

20cm 00 40cm 00000000 DOCOOOOOOODOOOODO

O000oo0oO0o00ooO0o00ooO0o0oooo0o0ooooO2emI00O0O0O000O0OO0O0O0OOOOOOO

ggno

OC0: DOoooooooo/oooo/ooo/oo/o0oooooooooooOoOoDooOOODOO0O0 picar-x/
example OO0 O0O0O0OO0O0O0OODOOOCODOOCODOOOOCOOOOOODOOCOODOODOODOOOOODOO
gobogo

from picarx import Picarx

import time

(oooooooo)
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(ooooooooon)

POWER = 50

SafeDistance = 40 # > 40 safe

DangerDistance = 20 # > 20 && < 40 turn around,
# < 20 backward

def main(Q:
try:
px = Picarx()

# px = Picarx(ultrasonic_pins=['D2','D3']) # tring, echo

while True:

distance = round(px.ultrasonic.read(), 2)

print("distance: ",distance)

if distance >= SafeDistance:
px.set_dir_servo_angle(0)
px. forward (POWER)

elif distance >= DangerDistance:
px.set_dir_servo_angle(30)
px. forward (POWER)
time.sleep(0.1)

else:
px.set_dir_servo_angle(-30)
px.backward (POWER)
time.sleep(0.5)

finally:

px. forward(0)

if __name__ == "__main__":

main()

oooooooooooon
e Picax DOOOOOOOOOOOOOOOOO:

0000000000000 0Picarx 000000000000 OODO picarx00000O00O0O3
PicarxO0OO0O0DO0ODOO0ODOOO0OOO0OOO0ODOOODOOOOOOOOOOOOOOOOoDOOg
000000000 POWER O SafeDistance 0 DangerDistance 0000000000 ODOODOO
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from picarx import Picarx

import time

POWER = 50

SafeDistance = 40 # > 40 [1[]
DangerDistance = 20 # > 20 && < 40 O[O
# < 20 OO

e JbO0oobDDbOo0ObbOOobLbOoOobOODO:

main0000OPicarx 00000000000 O0O00O0O PicarxO00000O000O0O0OCOOOOO
oobOoooooooobooooocoboooboOooboOooboOoobOOooooobooobobooboooDooOooaon
oooooooboooobooooooooboooooooad

def main(Q:
try:

px = Picarx()

while True:
distance = round(px.ultrasonic.read(), 2)
# [0DO00OOOO0O]

e Jooobooboon:

0000000000000 00DO0O00000d distanceJO0OOO0OOOOOOODO distanced
SafeDistance 0000000000000 DOOOOODOONO DangerDistance O SafeDistance
0000000000000 00D0DODOO00000O distance O DangerDistance OO OO OO0O
0000D0o00oooooooooooogg

if distance >= SafeDistance:
px.set_dir_servo_angle(0)
px. forward (POWER)

elif distance >= DangerDistance:
px.set_dir_servo_angle(30)
px. forward (POWER)
time.sleep(0.1)

else:
px.set_dir_servo_angle(-30)
px.backward (POWER)
time.sleep(0.5)

« finally 000000000 OO0DOOOOOO
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try...finally 0000000000000 0O0O0O0COO0O000O0OOCOO0O00O0DOOOO0
cooboooobobooooooooboooooboOoobooooooooooocooobooooon

try:
# [0DOODOOO]7
finally:

px. forward(0)

e JoboonboboobO:

0000 PythonODOOOOOOOO if __name__ == "__main__": 00 000000000000
gobooboobbooboobbooboobobooobooboon

if __name__ == "main":

main()

00000000 O000000 PicarxOOOOOODOOCOOODOOOOOOOOOOOOOOOOOOOOO
0000000000000 0000000000000000000Minally 00000 OODOODODODOOO
coooooobooooboooboooo

48 5. 00000

OO000o000oo00ooO0ooooooO0ooOooooOdOPbPiCa-XO0O0OOOOOOOOOODOOOODO
OOooOOoO00obOOoO00DoO0oOO0oOoboOo00oDOoOoOoOo0ooooOOoDPCar-XOoOoDOOoOooooooOoOoOoD
goboobbooboooboo

oooood

cd ~/picar-x/example

sudo python3 5.minecart_plus.py

000000000 0PiICa-XOOOODOOOOOOOO

ooo

O0: D000oooooo/oooo/oo0o/o0/0000oo000o0oOooOooOoOoDoOoOOODOOO0O0picar-x/
example 0000000000000 O0D0O0O0O0OD0O0OO0O0OO0O0OOD0O0OOODOODOOOOOOO0OO
opooooo
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from picarx import Picarx

from time import sleep

px = Picarx()

# px = Picarx(grayscale_pins=['A0', 'Al', 'A2'])

# Please run ./calibration/grayscale_calibration.py to Auto calibrate grayscale values
# or manual modify reference value by follow code
# px.set_line_reference([1400, 1400, 1400])

current_state = None
px_power = 10
offset = 20

last_state = "stop"

def outHandle():

global last_state, current_state

if last_state == 'left':
px.set_dir_servo_angle(-30)
px.backward(10)

elif last_state == 'right':
px.set_dir_servo_angle(30)
px.backward(10)

while True:
gm_val_list = px.get_grayscale_data()
gm_state = get_status(gm_val_list)
print("outHandle gm_val_list: %s, %s"%(gm_val_list, gm_state))
currentSta = gm_state
if currentSta != last_state:

break
sleep(0.001)

def get_status(val_list):
_state = px.get_line_status(val_list) # [bool, bool, bool], 0 means line, 1 means.
—background
if _state == [0, 0, 0]:
return 'stop'
elif _state[l] == 1:

return 'forward'

(ooooooo)

48. 5. 00000 79




SunFounder PiCar-X Kit

(ooooooooon)

elif _state[0] == 1:
return 'right'
elif _state[2] ==

return 'left'

if __name__=="'__main__':
try:
while True:
gm_val_list = px.get_grayscale_data()
gm_state = get_status(gm_val_list)

print("gm_val_list: , "%(gm_val_list, gm_state))

if gm_state != "stop":

last_state = gm_state

if gm_state == 'forward':
px.set_dir_servo_angle(0)
px.forward (px_power)
elif gm_state == 'left':
px.set_dir_servo_angle(offset)
px. forward (px_power)
elif gm state == 'right':
px.set_dir_servo_angle(-offset)
px . forward (px_power)
else:
outHandle ()
finally:
px.stop()
print("stop and exit")
sleep(0.1)

ooooooooooon

OO0 PythonO0OOO0ODOOO0ODOCO0ODCO0ODDOOOOD PiearxO000O0CO0OD0ODOO0ODOOOODOOODO

ooobooooooooooocoon

e JObOoOonDbOoOn

OO0O000000000000C000000000 Picarx000000COO0O0O0O0COO time O

00000 sleepO00000O0OOO0OOOO
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Picarx0O0O0O0OO0ODOOODOCOOOO0OOO0ODOO0OODOOOODODOOOOOOOOOOOODOOO
goboboooooooo

from picarx import Picarx

from time import sleep

px = Picarx(Q)

« JobOoonoboobo

current_statel px_power[] offsetd last_state 0000000000 OOOODOOOODOODO
0000000000000 pxpower D 0000000000 D0O00 offset0000O0OOOO0O
gdo0o00oOooOooooooo

current_state = None
px_power = 10
offset = 20

last_state = "stop"

e outHandle O 0O O

coooboooooboooboooooooOoooOoboOooboooOoOooOoOoOoooOboOooboOooo

000 last_stateJ 000000000 O0O0ODOOOO0OO0ODOOO0ODOOOOOODOOOODOOOO
gbobooooooogo

def outHandle():

global last_state, current_state

if last_state == 'left':
px.set_dir_servo_angle(-30)
px.backward(10)

elif last_state == 'right':
px.set_dir_servo_angle(30)
px.backward(10)

while True:
gm_val_list = px.get_grayscale_data()
gm_state = get_status(gm_val_list)
print("outHandle gm_val_list: , "%(gm_val_list, gm_state))
currentSta = gm_state
if currentSta != last_state:

break
sleep(0.001)
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e get_status U0 [

gooOoOOoOOOoOOOoOOOOOobOOoobobOvwvalllistOOO0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0000
ooo

000000000000 0000000000000000 forwardO left O right 000 stop
oooood

def get_status(val_list):
_state = px.get_line_status(val_list) # [bool, bool, bool], 0O OO 100
goooooad
if _state == [0, 0, 0]:
return 'stop'
elif _state[l] == 1:
return 'forward'
elif _state[0] ==
return 'right'
elif _state[2] == 1:

return 'left'

* Main Loop:

- while True 0000000000000 0ODO0O0ODOOOO0ODDOOODODOODODOOODOOOODO
gooo

—-gm_stateJ 0000 DOO0OD0OOODOO0ODOODOOOODOOO

if __name__=='__main__':
try:
while True:
gm_val_list = px.get_grayscale_data()
gm_state = get_status(gm_val_list)
print("gm_val_list: , "%(gm_val_list, gm_state))

if gm_state != "stop":

last_state = gm_state

if gm_state == 'forward':
px.set_dir_servo_angle(0)
px. forward (px_power)
elif gm_state == 'left':

px.set_dir_servo_angle(offset)

(ooooooo)
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px. forward (px_power)

elif gm state == 'right':
px.set_dir_servo_angle(-offset)
px. forward (px_power)

else:
outHandle()

s JOO0DbOO0ObOOonbDDbO

try...finallyO0OOO0O0OO0OOQOOOODOCO0OOOOOODOOO0OOOOOODOOOOODDOO

finally:

px.stop()

print("stop and exit")
sleep(0.1)

ooooOoOOo0o0o0o0oo0ob0o0oooo0o0o0o0o0o0o0oooo0o0on PicarxOOOOOOOOOOOOOOOODOO
Ooo0oooooocoO00oOoooOOo0O0O000oOooOOooO00000OO000000000O0O0000outHandle
ooobDoooooOooobooooooDoooooooobo0oooooOoooDoOon

49 6. 000

PiCa-XOODOOOODOOOOOODOOOUODOOOOOOUODDOOOUODODOOOOODUODOOODDOOODOOOOD
gooogo

0000000000000 0000O0000O0O00DOO000O00DO000D00 ™ danger0 0 O0OOOO

oooood

cd ~/picar-x/example

sudo python3 6.cliff detection.py

ogno

OCO: DOoooooooo/oooo/ooo/oo/O0ooooooooooooOoDooOoOoDoOOOpicar-x/
example OO0 O0O0OO0O0OOCODOOOCODOOOCODOOOOCOOOOOODOOCOODOODODOOOOODO
goobogo
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from picarx import Picarx
from time import sleep

from robot_hat import TTS

tts = TTSQ
tts.lang("en-US")

px = Picarx()
# px = Picarx(grayscale_pins=['A0', 'Al', 'A2'])
# manual modify reference value

px.set_cliff reference([200, 200, 200])

current_state = None

px_power = 10

offset = 20
last_state = "safe"
if _ name__=='__main__":
try:
while True:
gm_val_list = px.get_grayscale_data()
gm_state = px.get_cliff status(gm_val_list)
# print("cliff status is: %s'"%gm_state)
if gm_state is False:
state = "safe"
px.stop()
else:
state = "danger"
px.backward(80)
if last_state == "safe":
tts.say('"danger")
sleep(0.1)
last_state = state
finally:
px.stop()
print("stop and exit")
sleep(0.1)
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coooOooooocooboooboooo

e get_grayscale_dataQUUOOI0OD0O0OOO0OO0O 3000000000000 00O0OOOO0O0OODOOO

oobooooooOoooooOoocOoobooOooboooobooOooOooooag

e get_cliff status(gm_val_list)00000000 3000000000000000000000O0O

oobooooooOooooboooobooOooooOooOoOobOboOoOobooOoo

410 7. 000000 OO0OOO

gopbodobbooboobooobuoobooobooboobboon

oooood

cd ~/picar-x/example

sudo python3 7.display.py

googd

goboobbooboobboooboobobooboobboon

No desktop !
* Serving Flask app "vilib.vilib" (lazy loading)

* Environment: production

WARNING: Do not use the development server in a production environment.

Use a production WSGI server instead.
* Debug mode: off
* Running on http://0.0.0.0:9000/ (Press CTRL+C to quit)

00000000 http: //<your IP>:9000/mjpg 0 0 0000000000000 000000O0O0O0 https:/

/192.168.18.113:9000/mjpg

192.168.18.113 x +

< X | @ 192.168.18.113:9000/mjpg

oooboooooooobooboboooooboooooooon
0J0000OCO0ODOOOOOOOOOOOOO0O0
eqOOOOO

e 1:0000 :0

410. 7. 00000000000
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«2: 0000 :0000

«3:0000:00

4. 0000 : 0

e 5:0000 :0

e 6: 0000 : 0O

«0:000DDOO0ODDOO

rrQrROOOOODOODO

f0000000/00000000

ess0O00bbOOoObOO0ObLDbOoODO

oobobOooooOoooobOocOooobocOoobOOo0oobooOoOoOooon

oo

000000 qUOO0000 Enter0000000D000OD0O0OOODOOODOOOODOOODOOODOOO
00000000 0000oo0o0oU0U0oooo0o0ooooo0U0ooooOdORaspberry PiO
/home/{username}/Pictures/ 0 0000000000000 0O0O0O0O0OO0O0OOAO Filezilla O O
0000 oooobDdoooooooooo pCOODOOOOn

0000

1e0OO00000O00OO0O0O0OMMIOOOOOODOOODOOOOOOOOODOOOOOOOOOODOOO0
edbob0oOoOoOooooooboboOooooon
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«QRODOCOODOD

r00000QrRIDOOCOOODOODOQROOODCOOCOCOODOODOODOODODODOCOOQR
cooooooooooboocoobobocooboooo
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00000

sboobooooooooocooooooooobooooobboooobooooooobooOoooDoboOoon
ocooooooooooXoyooooooooooooooooo

ooo

from pydoc import text

from vilib import Vilib

from time import sleep, time, strftime, localtime
import threading

import readchar

import os

flag_face = False
flag_color = False
gr_code_flag = False
manual = """’
Input key to call the function!
q: Take photo
1: Color detect : red

@ooooooo)
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2: Color detect : orange

3: Color detect : yellow

4: Color detect : green

5: Color detect : blue

6: Color detect : purple

0: Switch off Color detect
r: Scan the QR code

f: Switch ON/OFF face detect

s: Display detected object information

color_list = ['close', 'red', 'orange', 'yellow',

'green', 'blue', 'purple',

def face_detect(flag):
print("Face Detect:" + str(flag))
Vilib.face_detect_switch(flag)

def grcode_detect():
global gr_code_flag
if qr_code_flag == True:
Vilib.grcode_detect_switch(True)
print("Waitting for QR code")

text = None
while True:
temp = Vilib.detect_obj_parameter['qr_data']
if temp != "None" and temp != text:
text = temp
print('QR code:%s'%text)
if qr_code_flag == False:
break
sleep(0.5)
Vilib.grcode_detect_switch(False)

def take_photo():

@ooooooo)
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_time = strftime('%Y-%m-%d-%H-%M-%S"',localtime(time()))
name = 'photo_%s'%_time

username = os.getlogin()

path = f"/home/{username}/Pictures/"
Vilib.take_photo(name, path)
print('photo save as .jpg'%(path,name))

def object_show():
global flag_color, flag_ face

if flag_color is True:
if Vilib.detect_obj_parameter['color_n'] ==
print('Color Detect: None')
else:
color_coodinate = (Vilib.detect_obj_parameter['color_x'],Vilib.detect_obj_
—parameter['color_y'])
color_size = (Vilib.detect_obj_parameter['color_w'],Vilib.detect_obj_
—parameter['color_h'])

print("[Color Detect] ","Coordinate:",color_coodinate,"Size",color_size)

if flag_face is True:
if Vilib.detect_obj_parameter['human_n'] == 0:
print('Face Detect: None')
else:
human_coodinate = (Vilib.detect_obj_parameter[ 'human_x'],Vilib.detect_obj_
—parameter[ "human_y'])
human_size = (Vilib.detect_obj_parameter[ 'human_w'],Vilib.detect_obj_
—parameter[ "human_h'])

print("[Face Detect] ","Coordinate:",human_coodinate,"Size" , human_size)

def main(Q:
global flag face, flag_color, qr_code_flag

grcode_thread = None

Vilib.camera_start(vflip=False,hflip=False)
Vilib.display(local=True,web=True)

(ooooooo)
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print(manual)

while True:
# readkey
key = readchar.readkey()
key = key.lower()
# take photo
if key == 'q':
take_photo()
# color detect
elif key != '' and key in ('0123456'): # " in ('0123") -> True
index = int(key)
if index ==
flag_color = False
Vilib.color_detect('close')
else:
flag_color = True
Vilib.color_detect(color_list[index]) # color_detect(color:str -> color._
—name/close)
print('Color detect : %s'%color_list[index])
# face detection
elif key =="f":
flag_face = not flag_face
face_detect(flag_face)
# qrcode detection
elif key =="r":
gqr_code_flag = not qr_code_flag
if gr_code_flag == True:
if grcode_thread == None or not qrcode_thread.is_alive():
grcode_thread = threading.Thread(target=qrcode_detect)
grcode_thread.setDaemon(True)
grcode_thread.start()
else:
if grcode_thread != None and grcode_thread.is_alive():
# wait for thread to end
grcode_thread. join()
print('QRcode Detect: close')
# show detected object information

elif key == "s":

(ooooooo)
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object_show()

sleep(0.5)

if __name__ == "__main__":

main()

oooooooooooon

oo0o0ooo0oo0ooo0o0oo0oo0o0ooooooboo20000000000000000000

Vilib.camera_start()
Vilib.display(Q

gooooooobooooooonooo
e Vilib.face_detect_switch(True) : 00O O00OD0O/0000O

e Vilib.color_detect(color) : 00O ODOOOODOOD 100000000DOOO0OOOOOODOOO

non

0Ooo00d "red", "orange", "yellow", "green", "blue", "purple"
e Vilib.color_detect_switch(False) : OO OOOOO0O

e Vilib.grcode_detect_switch(False) : QRO O ODOODDOO/OODOOQROODODOODOODOOO
oooooo

e Vilib.gesture_detect_switch(False) : D0 0O OOOOOOOO/0000
e Vilib.traffic_sign_detect_switch(False) : D0 O DOO0OOOO/O00O0O0O
00000000000000 detect_obj_parameter = Manager().dictQQ O O0OO0OOOOOOO

goboobobooboobboobooboboo

Vilib.detect_obj_parameter['color_x"']

gobodobbooboobbooobuooboboooboon
e color x00O0OOO00OD0OOODOOODOOxODOOO 0O320
e color ydOOOOOOOOOOOOOOOO ydOOOoOoO 00240
e colorwIOOOOOO0O0O0O000O0O0O0OO 00320

e color_ hOOOOOOO0O0O00O0O00O0O0O0O00 00240
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e color nO0 0000000 ODOODO

ehuman x000000000000000O0 xO0OOOO 00320

e human_ yO O OO OOO0OO0O00D0O yOOoOOoOoO 00240

cehuman wO OOOOOODOODOODOOOOO 00320

e human_ hJ 0O OO0O0O00000OOO 00240

e human nO0 00000000

e traffic_sign x0 000000000000 O0OO xODODOODO 00320

e traffic_sign_ yOODOOOODOOOOOOO0OOOOOyODOOODO 00240

e traffic_sign wOODOODOOOOODOOOOOO 00320

e traffic_sign_ hO OO OOOOOO0OO0O0OO0OOO 00240

e traffic_sign t0 0000000000000 00O0OO0ONO ['stop,'right’,'left’, forward']
e gesture_ x0 000000000000 DOOOOO xODOOOO 00320
egesture_yD 0000000 DODODOOODODODOO yOOODODO 0O 240
egesturew OOOODOODOOODOODOODOOO 00320

e gesture_h0 OO O0OD00OODDODOOOOOOOCODO 00240

e gesture_t0 0000000000000 ODOOOOOOO ["paper"”,"scissor","rock"]
eqr_date0 0000000 QROOCOOODO

e qr x000000QRODDODDDODDD xODODODDO 00320

cqry0OUODDOOD QRUDDDOODDOO yOOOoOoO 00240

cqrwDOOOOO QROODODOODOODO 00320

«qr_ h100000 QROOODOOODODOD 00320

411 8. 000 000O0O0O

00000000007 00000000000 0000000000000000000000000000
0oooo

00000000000000000000000000000000000000000

http://<your IP>:9000/mjpg 0000 00O00O0OODO
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cd ~/picar-x/example

sudo python3 8.stare_at_you.py

coooooooOoocoobooooOooOoOoOoOooOoboOoOoboOoOoOooooOon

ggno

from picarx import Picarx
from time import sleep

from vilib import Vilib

px = Picarx()

def clamp_number (num,a,b):

return max(min(num, max(a, b)), minCa, b))

def main(Q:
Vilib.camera_start()
Vilib.display(Q)
Vilib. face_detect_switch(True)
x_angle =0
y_angle =0
while True:
if Vilib.detect_obj_parameter[ 'human_n']!=0:
coordinate_x = Vilib.detect_obj_parameter[ 'human_x"]

coordinate_y = Vilib.detect_obj_parameter[ 'human_y']

# change the pan-tilt angle for track the object
x_angle +=(coordinate_x*10/640)-5
x_angle = clamp_number(x_angle,-35,35)

px.set_cam_pan_angle(x_angle)

y_angle -=(coordinate_y*10/480)-5
y_angle = clamp_number(y_angle,-35,35)
px.set_cam_tilt_angle(y_angle)

sleep(0.05)

else :

(oooooooo)
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pass
sleep(0.05)

if __name__ == "__main__":
try:

main()

finally:
px.stop()
print("stop and exit")
sleep(0.1)

ooooooooogooon

while True0 000000000000 OOOOOOOODOOOODODOO

while True:
if Vilib.detect_obj_parameter[ 'human_n']!=0:
coordinate_x = Vilib.detect_obj_parameter[ 'human_x"]

coordinate_y = Vilib.detect_obj_parameter[ 'human_y']

# change the pan-tilt angle for track the object
x_angle +=(coordinate_x*10/640)-5
x_angle = clamp_number(x_angle,-35,35)

px.set_cam_pan_angle(x_angle)

y_angle -=(coordinate_y*10/480)-5
y_angle = clamp_number(y_angle,-35,35)
px.set_cam_tilt_angle(y_angle)

1. 0000000000000 0obO0obobooooon

Vilib.detect_obj_parameter[ 'human_ n'] != 0

2. 000000000000DO00O0O00ODODOO0O0O coordinate_x [ coordinate_y 0O OO OOOO

3.0000000000000000D000000000DO x_angled y_angleOODOOODOOOOOOO
goobobooooon

4., clamp_ number 00000 00000000000 0OO0O0OOOOODODOOODODOO

5. px.set_cam_pan_angle() O px.set_cam_tilt_angle) 00000000 OODOOOODODOOOODO
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412 9. 00000

coooOooooOoocooboOoobooOoOooon

oooood

cd ~/picar-x/example

sudo python3 9.record_video.py

O000000000000000 http://<your IP>:9000/mjpg 10 0000000000000 0O00O0OO
0000 http://192.168.18.113:9000/mjpg

192.168.18.112 x +

& X | @ 192.168.18.113:9000/mjpg

ooo0bOooooOo0ooDbOo0ooooooboOo0oooooooon
eqO000O0OOOOCOOOCOCOOO/COOD e0OoOoOoOoOoooooooooOoono
- 0J00000000000000 ctrl+cO000000000O0

ggo

from time import sleep,strftime,localtime
from vilib import Vilib
import readchar
import os
manual = "'’
Press keys on keyboard to control recording:
Q: record/pause/continue
E: stop
Ctrl + C: Quit

def print_overwrite(msg, end='"', flush=True):
print ('\r\®33[2K', end='", flush=True)
print(msg, end=end, flush=True)

{@ooooooo)
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def main(Q:
rec_flag = 'stop' # start,pause,stop
vname = None

username = os.getlogin()

Vilib.rec_video_set["path"] = f"/home/{username}/Videos/" # set path

Vilib.camera_start(vflip=False,hflip=False)
Vilib.display(local=True,web=True)
sleep(0.8) # wait for startup

print (manual)

while True:
# read keyboard
key = readchar.readkey()
key = key.lower()

# start,pause

if key == 'q':
key = None
if rec_flag == 'stop':
rec_flag = 'start'

# set name

vname = strftime("%Y-%m-%d-%H.%M.%S", localtime())
Vilib.rec_video_set["name"] = vname

# start record

Vilib.rec_video_run()

Vilib.rec_video_start()

print_overwrite('rec start ...")
elif rec_flag == 'start':
rec_flag = 'pause'

Vilib.rec_video_pause()
print_overwrite('pause')
elif rec_flag == 'pause':
rec_flag = 'start'
Vilib.rec_video_start()

print_overwrite('continue")

# stop
elif key == 'e' and rec_flag != 'stop':
key = None

(ooooooo)
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rec_flag = 'stop'
Vilib.rec_video_stop()
print_overwrite("The video saved as .avi"%(Vilib.rec_video_set["path"],
—vname) ,end="\n")
# quit
elif key == readchar.key.CTRL_C:
Vilib.camera_close()
print('\nquit')
break

sleep(0.1)

if __name__ == "__main__":

main()

obooboooooonog
goboooboboobooboboooobd

e Vilib.rec_video_run(video_name)D OO0 00000000000 O0O0DO0O0O0DOOONO video_name O
000000 b0OO0o00oo0ooOoonoooooooonoa

e Vilib.rec_video_start QU O OOOOOOOOOOOOOOOO
e Vilib.rec_video_pauseQU O 0OOOOOOODOOO
e Vilib.rec_video_stopQU DO OO0ODOOODOO

Vilib.rec_video_set["path"] = f"/home/{username}/Videos/" 00000 O0O0O0OODOODOODOOODO
goo

413 10. 000000

PiCa-XOOODOOOOOOOUOODOOODDOOUODOOUODODOOOODDOOUODDOO

oooood

cd ~/picar-x/example

sudo python3 10.bull_fight.py

googd

oobooOooooOoooobooooboooobooooOooOoOoOooboog
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No desktop !

* Serving Flask app "vilib.vilib" (lazy loading)

* Environment: production

WARNING: Do not use the development server in a production environment.
Use a production WSGI server instead.

* Debug mode: off

* Running on http://0.0.0.0:9000/ (Press CTRL+C to quit)

000000 DO http://<your IP>:9000/mjpg 0 0000000000000 00O00O000ODO OO https:/
/192.168.18.113:9000/mjpg

192.168.18.113 x +

< X | @ 192.168.18.113:9000/mjpg

ggo

OC0: D00OoOooooo/oooo/ooo/oo/00ooooooooooooOoDoO0O0O0000 picar-x\
examples OO O0ODOOO0OOOOOOCOODOOOOCOODOOOOOOOOOOODOOOOOOODOOOOO
goobogo

from picarx import Picarx
from time import sleep

from vilib import Vilib

px = Picarx()

def clamp_number (num,a,b):

return max(min(nhum, max(a, b)), minCa, b))

def main(Q:
Vilib.camera_start()
Vilib.display(Q)
Vilib.color_detect("red")
speed = 50
dir_angle=0
x_angle =0

y_angle =0

(ooooooo)
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while True:
if Vilib.detect_obj_parameter['color_n']!=0:
coordinate_x = Vilib.detect_obj_parameter['color_x"]

coordinate_y = Vilib.detect_obj_parameter['color_y']

# change the pan-tilt angle for track the object
x_angle +=(coordinate_x*10/640)-5
x_angle = clamp_number(x_angle,-35,35)

px.set_cam_pan_angle(x_angle)
y_angle -=(coordinate_y*10/480)-5
y_angle = clamp_number(y_angle,-35,35)

px.set_cam_tilt_angle(y_angle)

# move

# The movement direction will change slower than the pan/tilt direction

# change to avoid confusion when the picture changes at high speed.
if dir_angle > x_angle:
dir_angle =1
elif dir_angle < x_angle:
dir_angle += 1
px.set_dir_servo_angle(x_angle)
px. forward(speed)
sleep(0.05)

else :
px. forward(0)
sleep(0.05)

if __name__ == "__main__":
try:
main()
finally:
px.stop()
print("stop and exit")
sleep(0.1)
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e dir_angled x_angle 000 0O00O0OOdir_angled 1000000
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cd ~/picar-x/example

sudo python3 11.video_car.py
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00000000000 PiC-XOOOODODOOODOOODODOOODOOODODODODOODOOOODO

«O:000C0O

p:O000O0O0O

eW:0O0O

e S:00

e A:00O

e D:00O

« F:00

T:0000DO

Cul+C: 00O
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goboobbooboobboooboobobooboobboon

No desktop !

* Serving Flask app "vilib.vilib" (lazy loading)

* Environment: production

WARNING: Do not use the development server in a production environment.
Use a production WSGI server instead.

* Debug mode: off

* Running on http://0.0.0.0:9000/ (Press CTRL+C to quit)

O000O0O0O00 http://<your IP>:9000/mjpg 000000000 000000000O0O0O00O0OOOhttps:/
/192.168.18.113:9000/mjpg

192.168.18.113 x +

< X | @ 192.168.18.113:9000/mjpg

gogo

#!/usr/bin/env python3

from robot_hat.utils import reset_mcu
from picarx import Picarx

from vilib import Vilib

(oooogoo)
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from time import sleep, time, strftime, localtime

import readchar

import os
user = os.getlogin()

user_home = os.path.expanduser(f'~{user}"')

reset_mcu()
sleep(0.2)
manual = """’

Press key to call the function(non-case sensitive):

0: speed up
P: speed down
W: forward

S: backward
A: turn left
D: turn right
F: stop

T: take photo

ctrl + c: Press twice to exit the program

px = Picarx(Q)

def take_photo():
_time = strftime('%Y-%m-%d-%H-%M-%S"',localtime(time()))
name = 'photo_%s'%_time
path = f"{user_home}/Pictures/picar-x/"
Vilib.take_photo(name, path)
print('\nphoto save as %s%s.jpg'%(path,name))

def move(operate:str, speed):

if operate == 'stop':

(ooooooo)
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px.stop()
else:

if operate == 'forward':
px.set_dir_servo_angle(0)
px. forward(speed)

elif operate == 'backward':
px.set_dir_servo_angle(0)
px.backward(speed)

elif operate == 'turn left':
px.set_dir_servo_angle(-30)
px. forward(speed)

elif operate == 'turn right':
px.set_dir_servo_angle(30)

px. forward(speed)

def main(Q:
speed = 0

status = 'stop'

Vilib.camera_start(vflip=False,hflip=False)
Vilib.display(local=True,web=True)
sleep(2) # wait for startup

print(manual)

while True:

print("\rstatus: , Speed: "%(status, speed), end='', flush=True)

# readkey
key = readchar.readkey().lower()
# operation
if key in ('wsadfop'):
# throttle
if key == 'o':
if speed <=90:
speed += 10
elif key == 'p':
if speed >=10:
speed -= 10

(ooooooo)
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if speed == 0:
status = 'stop'

# direction

elif key in ('wsad'):

if speed == 0:

speed = 10
if key == 'w':
# Speed limit when reversing,avoid instantaneous current too large
if status != 'forward' and speed > 60:
speed = 60
status = 'forward'
elif key == 'a':
status = 'turn left'
elif key == 's':
if status != 'backward' and speed > 60: # Speed limit when reversing
speed = 60
status = 'backward'
elif key == 'd':
status = 'turn right'
# stop
elif key == "f':
status = 'stop'
# move

move(status, speed)
# take photo
elif key == "t':
take_photo()

# quit

elif key == readchar.key.CTRL_C:
print('\nquit ...")
px.stop()
Vilib.camera_close()
break

sleep(0.1)

if __name__ == "__main__":

try:

@ooooooo)
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main()
except Exception as e:
print("error:%s"%e)
finally:
px.stop()
Vilib.camera_close()

415 12. 000

ooooo0o0oO000e0OlOOD 600000000 DDOOOODODODODODOOOOPICa-XOOODODODODODDODO
oobooooooooobooobooooono
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gobogo

cd ~/picar-x/example

sudo python3 12.treasure_hunt.py

ooooao

gobodobbooboobobooboobbooboobboob

No desktop !

* Serving Flask app "vilib.vilib" (lazy loading)

* Environment: production

WARNING: Do not use the development server in a production environment.
Use a production WSGI server instead.

* Debug mode: off

* Running on http://0.0.0.0:9000/ (Press CTRL+C to quit)

00000000 http://<your IP>:9000/mjpg 0000000000000 00C00000000 http:/
/192.168.18.113:9000/mjpg

192.168.18.113 x +

< X | @ 192.168.18.113:9000/mjpg

ooo
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from picarx import Picarx

from time import sleep

from robot_hat import Music,TTS
from vilib import Vilib

import readchar

import random

import threading

px = Picarx()

music = Music(Q)
tts = TTSQO
manual = ""'
Press keys on keyboard to control Picar-X!
w: Forward
a: Turn left
s: Backward
d: Turn right
space: Say the target again

ctrl+c: Quit

color = "red"

color_list=["red","orange","yellow","green", "blue","purple"]

def renew_color_detect():
global color
color = random.choice(color_list)
Vilib.color_detect(color)

tts.say("'Look for + color)
key = None
lock = threading.Lock()
def key_scan_thread():
global key
while True:
key_temp = readchar.readkey()
print('\r',end="")

(ooooooo)
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with lock:
key = key_temp.lower()
if key == readchar.key.SPACE:
key = 'space'
elif key == readchar.key.CTRL_C:
key = 'quit'
break
sleep(0.01)

def car_move(key):

if 'w' == key:
px.set_dir_servo_angle(0)
px. forward(80)

elif 's' == key:
px.set_dir_servo_angle(0)
px.backward(80)

elif 'a' == key:
px.set_dir_servo_angle(-30)
px. forward(80)

elif 'd' == key:
px.set_dir_servo_angle(30)
px. forward(80)

def main(Q):
global key
Vilib.camera_start(vflip=False,hflip=False)
Vilib.display(local=False,web=True)
sleep(0.8)

print (manual)

sleep(1l)

_key_t = threading.Thread(target=key_scan_thread)
_key_t.setDaemon(True)

_key_t.start(Q)

tts.say(''game start')
sleep(0.05)

renew_color_detect()

(ooooooo)
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while True:

if Vilib.detect_obj_parameter['color_n']!=0 and Vilib.detect_obj_parameter[

—'color_w']>100:
tts.say("'will done™)
sleep(0.05)

renew_color_detect()

with lock:

if key != None and key in ('wsad'):

car_move (key)

sleep(0.5)
px.stop()
key = None

elif key == 'space':
tts.say("'Look for " + color)
key = None

elif key == 'quit':

_key_t.join(Q
print("\n\rQuit")
break

sleep(0.05)

if __name__ == "__main__":

try:
main()

except KeyboardInterrupt:
pass

except Exception as e:
print (£"ERROR: {e}')

finally:
Vilib.camera_close()
px.stop()
sleep(.2)

oooooooooooon

gobooboboobooboobbooboobobooboobbooboobboobb
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1. sunfounder-controller 0000000000 DOOODOOO

000 robot-hatO vilibO picar-x 00 0000000000000 OOOOOOOOOOO OO
gooboooooooobobobooo obobobooooo

cd ~
git clone https://github.com/sunfounder/sunfounder-controller.git
cd ~/sunfounder-controller

sudo python3 setup.py install

2. 0000000000

cd ~/picar-x/example

sudo python3 13.app_control.py

3. APP Store(iOS) 0 O O Google Play(Android) O O SunFounder Controller 00000000000
4 0000U0o0oooooooooooooooooa

SunFounder Controller 00000 + 000000000000 00ODODOO0ODOOO0OOOOO
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Create Controller

Name: | PiCar-X

Preset:

6D & & ] i i
Zeus Car Pico 4WD Car PiCrawler
PiCar-X

Template:

5. PiCar-x OO QO OOQ

Comnect 0 0000000 O0D0DOODODODODDODODDODODDODODDODODODODODODOO
picarx_control.py 0O 0OOO0OD0OOCOO0DOOCOODOOOOODOOOODOOO

picar-x

Tap to connect

|Picarx-001(197 168 1‘&1#10)' m

Line Follow...

Manual (-

K Color N Face

O  Objects =

cooboooooboocoooooooooOoooOoboOoOobOoOoOoOooOOoOoooOboOoOoboOoOooooOoo

416. 13. 00000000 113



SunFounder PiCar-X Kit

picar-x Picarx-001  [> [/

(AR
W\ /7,
N a0 60

e Connected successfully Line Follow... ! Speaker

O0:
e 000000000 PiCar-XOUOO LANOOOOOOOOOOOOOOoOoOoOoOoOooDOO

- 1000000000000 O0O0IPOOOOOOOODOODOODOODO

2 Input device IP:

[ 192.168.18.140 }

1 3

6. 00000000000 0ODOO

RunO0O0000O0O0O0OO0OOCOOODOOO0OOOO0ODOOOODOOUOOOOOODOOODOOO
gOoOoQ0OQO PiCa-XOOODODODODODO

114 040 PythonOOGOOGO



SunFounder PiCar-X Kit

picar-x Picarx-001

Grayscale Values

L. -3

Avoidance E F Line'Follow... |
- E=—=n

—

oobooooooocooboooooa
- A:0J00000O0DOO0OO0D0ODODOO
«E:000000000000000
- 1:00000000000000000

«J:00000000C0C0DODO0OO0DU0O0O0COOODDODODOODUODODODCOOODDODOODODOOOO
forwardO backwardOd leftO right 0 40000000000CO00OOOOCOOOOOODO

«K:OOOOOOOOODOOOOoOooooooo

QU0DOO0O0oOoooooooooooooo
N:O00OCOOCOOCOOODOO
- O: 0000000000000

P:0000000C000DODO0SUI0D0ODO000D0OODO000ODOD0O0ODOODO0ODOODODOD
O00OO0COOCOOOO https:/github.com/sunfounder/vilib/blob/master/workspace/coco_labels.txtO
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Plug v a powered USB-C cable
to activate the battery
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Settings

Edit Name PiCar-X

Change Product  PiCar-x
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Calibration
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Calibration

PiCar-X Pan-Tilt Pan Angle Tilt Angle
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Choose Blockly or Python language

PiCar-X examples

6 Move Remote Control
_——
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Oooo200000000 0000000000 00000000D0O0 PiCa-XOOOOOOOOOODOODO
oboooooodoboobooooooooboooonodoooooobobooooooooonoooooogn
oobooooooocooboocooooa

150 060 EzblockD O OO



SunFounder PiCar-X Kit

of detected face

000000000 detectedface 000 0000000000000 00000O0000O00O0O00O00O0O0O00OO
oobooOooooOooooboOobobooooooooOoobOOoOoOooOboOooDo

‘&1 create text with

createtext with OO0 00 0O00O00ODO text D detectedface D0 0000000 0OO0OOOOO

O

oo:
- 0J0000D000D0D00DO00DDO00DO000D0OD00DDODO0O0ODO0O00ODOOOOO: How to Create
a New Project?0
e EzBlock Studio 0 Examples 0 0000000000000 000 RuenO000 Edit0D0 00000000
oooo

6.9. 00ODO 151


https://docs.sunfounder.com/projects/ezblock3/en/latest/create_new.html#create-project-latest
https://docs.sunfounder.com/projects/ezblock3/en/latest/create_new.html#create-project-latest

SunFounder PiCar-X Kit

camera monitor “
face detection m

turn camera pan angle to [ map value | Joystick get value
e I -100 |
from max 100

to min |
to max |

turn camera tilt angle to [ map value | - Joystick get value

from min

from max
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turm camera pan angle to

turm camera tilt angle to

turmm steenng angle to

camera monitor “
face detection “

Joystick [EIED get value

Joystick [EI8 get value

@) i | e |
: m of detected face _

do turn camera tilt angle to

map value
from min
from max
to min

to max

forward at | Joystick get value % speed

Joystick get value
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set to | Ultrasonic get distance
trig |

set (XIS to

E=tRei2 - Rl 10)

play background music (ESelsA1] R

echo
Ol | Ref1 - |
do turn steering angle to ﬂ

B0 % speed

elseif | (Ref2 - |
do ' tyrn steering angle to

forward at S % speed

else ' tum steering angle to Qi

50
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getGrayscaleValue EXB( (&) create listwith = ([1)
10}
1 0

do backward at E % speed

turn steering angle to
forward at % speed
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1+ getGrayscaleValue

i _ : :
| Grayscale Module get value < - I8 Ref -

st (EED to (@
—
else éetto 0

() if

- Grayscale Module ' get value < - I Ref -

do (setEEDto (‘6D
—

else fEt Mid ~ RGO

Grayscale Module ' get value < - I Ref -

do | set (GEITES to (D
—

else éet | Right ~ RGHE O

N
return | (1] create listwith (=D

6.15 D000 OQO

obobOoooboooboobooooocooboobOoboOooboobobOoOobOooobOoobOobDOoOoobobOoboOoDbOon
PiCarX O ODOOOOOOODOOOODOOOOO0O0DO0O0O000D000000D0O0O0000bBO0O000BOOO
OooooooooooooooooOoOOOOOoOOOOgpPiCa-XOODOOOOOODOOOOOOOOOO0OOO
oooo

cooooooooboobooboobobooOoocobooooboOobOoOoboOobooboobObooboooobDOoooOoon
oobooooooooooooooboooooooooooooooboooboooboooooooooogon
coobOooooOooOooboooOooOoOoOooOooO0OoOOoO0OobOOoOoOoOoOoOoOODbOOoObObObOOoOobDOoOoOonon
OoO0O0O0O0O0o0ooooooooodPpiCar-XOOOoOoOoOOO

162 060 EzblockD O OO



SunFounder PiCar-X Kit

ggo

*Setrefto) 000000000000 DOOOOOOOOOOOOOOOODOOOOOOOOOOODOD
oobooobooooobooboOoooboOoooobooOooobooooboooooboooooobo ooDO
goooooooodoobo booooboooboooboooooooooooooooOooonon

o0e:

- J000000O0O0DOODOOOOOOCCOOOOOO0O0O0000000O0O0O0O0O0O00O00: How to Create

a New Project?

e EzBlock Studio 0 Examples 0 000 0000000000000 RunO00 EditO000000000O0O
oooo

6.15. D O0OO0OO 163


https://docs.sunfounder.com/projects/ezblock3/en/latest/create_new.html#create-project-latest
https://docs.sunfounder.com/projects/ezblock3/en/latest/create_new.html#create-project-latest

SunFounder PiCar-X Kit

{ set GERD o WEED

set to | getDirection

SR status - (= - R FORWARD I

d0 | tym steering angle to ﬂ

10

do | tym steering angle to

10

164

060 EzblockD O OO



SunFounder PiCar-X Kit

to
set FEIERS to [ getGrayscaleValue
(o] if |

(ZI=E3 K30 (o) createlistwith | ' o] create listwith )

do ‘_set'to I FORWARD &

else i

(21X EEB 0 [o) create listwith | ' o] create list with

VA direction + Jell o RIGHT k&
| —

else if . — i | 1 — T
ZI=E3 EEBb (=) create list with (a] create listwith = [}

do :et'to - LEFT |

else if (E=ED B3 b (o) create listwith | [1)
0
j 0

do | set CIEEEIRE to || " (81~

| —

return
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=) @ [ getGrayscaleValue
ol if

Grayscale Module [ﬂn' get value _Eﬁn

do | set (D to '0

else éetto (0]

o) if '
1 Grayscale Module [L5IE3 getvalue _Eﬁn

do set to [
(st (EER © (0
else set (Mid ~ RIS O

o) if '
: Grayscale Module [%3E3 getvalue Ref -

do | set GV to D
—
else | set LS to WY

| —

return | (o] create listwith [E=EED

Mid -
Right -
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e EzBlock Studio 0 Examples 0 00 0 0000000000000 Ram 000 Edit0 000000000
gogo

set [EZRM to [ getDirection
(&) if | sta - | ' .. .
t to |
 Set (ESEIENS to

'sta - J(= - JER FORWERD

turn steering angle to n

forward at 1V % speed
—

clseif || XD GEB( (=AD"

do | tumn steering angle to

forward at [0 % speed
—

EISE |f E l = n RIGHT -
do .

turn steering angle to (]

forward at [V % speed
L

else if Ema ....'

do outlHandIe
—
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(2)(7) 10
GRS asista - (= - AT LeFT |

do ' turn steering angle to pHERL

backward at .10 % speed
L o =
EISE |f \ m " RIGHT "

do | tumn steering angle to

)
iackward at Yo speed
| (=\s1==\d while - |
do set to | getDirection
OF lastSta
LB break out - LI
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to
set FEIERS to [ getGrayscaleValue
(o] if |

(ZI=E3 K30 (o) createlistwith | ' o] create listwith )

do ‘_set'to I FORWARD &

else i

(21X EEB 0 [o) create listwith | ' o] create list with

VA direction + Jell o RIGHT k&
| —

else if . — i | 1 — T
ZI=E3 EEBb (=) create list with (a] create listwith = [}

do :et'to - LEFT |

else if (E=ED B3 b (o) create listwith | [1)
0
j 0

do | set CIEEEIRE to || " (81~

| —

return
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) @ | getGrayscaleValue
ol if

Grayscale Module [ﬂn' get value _Eﬁn

do | set (D to '0

else éetto (0]

o) if '
1 Grayscale Module [L5IE3 getvalue _Eﬁn

do set to [
(st (EER © (0
else set (Mid ~ RIS O

o) if '
: Grayscale Module [%3E3 getvalue Ref -

do | set GV to D
—
else | set LS to WY

| —

return | (o] create listwith [E=EED
Mid -
Right -
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camera monitor on -

color detection m

set EYZIRS to n of detected color
set SRS to of detected color

| (o) if -
= of detected color _

| set (YR o M)
s tiltAngle - RGBT O |

o (@ G| e e
do [ st EEINFTED o N pryvrrs (SRR MR

L S

seelt 20
g0 | set CEIEEN o B rEmueres (CEa ol

K e
do | sot (I 1 v | offl

e

else if (=~ I 1]
do | set (NI to fitAngle -} + - [ 1

| -

=il panAngle = RO D 2 Ang " low high
set ([[NFERS to [ constrain = (RS | low WS 45

tum camera pan angle to na g

tum camera tilt angle to | ETNEERS '
tum steering angle fo | [FENLGEERS -

forward at [l % speed
@ @

else | stop
—
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35 Face Detection ?
ystick A
Video A d
{Tt >
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camera monitor “
face detection “

of detected face _E)

do :hénge “count + 4
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o d Ref » ROINE 700

camera monitor “
turn traffic sign detection “

ey ey - Jol 1

GetTraffic
I o e 0
do [ stoy
(=
sseil | oma €310
do set. to .getDirectiun

Y = - [I8 FORWARD &

do | tumn steering angle to n

10

do | tuymn steering angle to

10

turn steenng angle to ]

10

Il n
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Bre

set QENTEEN to W -Rdl of detected traffic sign
| ®fTraffic
BRI =i =
do \jet.m .ﬁ] |

set fEIEES to [ getGrayscaleValue

(x| If — I 1 — T
EED | (o) create list with (@] create list with

do | set CIFEIRD to I FORWARD &

else if

B o ceatelistwith €) value - = BN G0

do &et'to I RIGHT k&

else if : e —————————— : TS
BBl (o) createlistwith | [ (&] create listwith | [{)

do éet.to - LEFT |

else if EEMEED BB 0 () create istwith | ()
0
0

do | set CIESTTRD to | * :

| -

return
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Y I+ getGrayscaleValue
if

Grayscale Module [ﬂn' get value _Eﬁn

do | set (K to '©

else éetto (0]

o) if '
1 Grayscale Module [L5IE3 getvalue _Eﬁn

do set to [
(st (EER © (0
else set (Mid ~ RIS O

o) if '
: Grayscale Module [%3E3 getvalue Ref -

do | set GV to D
—
else | set LS to WY

| —

return | (o] create listwith [E=EED
Mid -
Right -
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O0: 0000000000000 000000000000O0O00000O000000000DO0OEzblockO
oooboooooooboOoooooooooo0ooDboOooooooooOooooDbDoOooobobooooDooOoooooD
ocoooocooo

PiCarX O OOOODOOOOO 60000300000000000000000O00O0O0O0O0DOOOOOOODOO
OO TISODOOOOOOOO

OOO00PICa-XOOOOOOOOOO3000000000000000000O0O0O00O00O0AO0

000000000 PiCa-XOOOOOODOOOOODO0O0OO0O00O0O0000O00000O0000000000OO
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55 Orienteering 2
red
Digital tube A
Joystick A
Video A
@_ @ Button A

D-pad A

O000O00DOO00DOOo0O0oO0OO0PiCar-XO0ODOOOODOOOODOOODOOODOOODOOODOOOD
gobgooood

d

goe:

- J0000000O0DOODOOOOOOCCOOOOOOO0O00000O0O0O0O0O0O0O0O00O00: How to Create

a New Project?0

e EzBlock Studio 0 Examples 0 000 0000000000000 RunO00 Edit000000000O0O
oooo

6.20. JOOOOOOOOO 181


https://docs.sunfounder.com/projects/ezblock3/en/latest/create_new.html#create-project-latest
https://docs.sunfounder.com/projects/ezblock3/en/latest/create_new.html#create-project-latest
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camera monitor ﬂ

TTS language English US ~

21 gamesState - Rl 0
21 panAngle - Lol O
T titAngle - oM 0

e @ TN Buln CXD s FESED
do garﬁeStart
h

Tl - - W startTime - §
picarMove

o) if

of detected color 100

do WEVEI R iCecll - Emergency Alarm.way ~ | IRV TS %
|1 gamestate - [0

remainder of

{gamesiate - ]+ - || 1 [l 4
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@
set to | [w) create list with

set to [ (2] create listwith | i st _random - |
| inlist _random -
11 W colorList - | get and remove - | random -

Game Start
set to
set to | time

boardcast
L

a1 create text with
- ftask - J get - = # -l gameState - |
..@Z create text with | " (€50 "
I Wfiesk ] get - | # - I gameState -]

color detection FNRNSH " (=% LERS

| -
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(3] (7)o
forward at [~ Joystick get value % speed

turn steering angle to [ map value : Joystick get value

frommin | D

frommax | [§L0)
to min
to max

it D-pad 28 oot (=208 valve EX3 O
set EENLNNERS to [ constrain PpanAngie - | low ol high

|
it (| oS - - ' '
DEEWEA - BEd RIGHT - REUCEE -~ BN 0]
set [ENLNEIS o | constrain 'ﬂ low gL high

| -

i D-pad get value &3 O
SEttD ', constrain m u . low hlgh

e
(=) if D-pad (.38 vet DK valie EX3 @
do | set (ZNFEES to I constrain FitAngile low MWLM high

e

turn camera tilt angle to | [[I-GEERS

turn camera pan angle to | [REREGRIERS
- |
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7.1 FilezilaD OO oOOO

ooooOooOoooOoOooOFTPOOOOCOOOCOODOOCOOOOOOOOOOOOOOOOOOOOOOO0O0
ooobooooboooobooooooooooooobDooooDoo

FilezilaOOOOOOOOODOOOOOOOFTPOOOOOOTLSOO FTPOFTPSOO SFTPOCOOCOOOOO
OC0FlezilaOOOOOOOOOOOOOOOOOOOOO0O0O0O0OOODOOOOOOOO0O0O00O0O0OOODOO
coobOooooOoboooboOooOooOoOoOoOoOocOoOobOOoOoOoooOon

0000 10FilezilaODOOOOODODOOO

FilezillaOOOOOOOOD OCOODOOOOOODOOCO0ODODOO0OOOOOFzilaODOOOOOOODOOOOD
O0000OC0O00O0O000000oO0oogooggd Documentation - Filezillad

0000 2000000000000d

000000000000 00 FTPOOUOODODODODOODOOO0ODO0OO0OO0O0 300000000000 Quick
Connect 1 0000000 Q hostname/IP0 usernamel] password( port (22) 0 0 0 00O Quick Connect O O
ODUO0OD0DO0OEnter 00000000 ODOOOOO


https://filezilla-project.org/
https://wiki.filezilla-project.org/Documentation
https://wiki.filezilla-project.org/Using#Connecting_to_an_FTP_server
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sftp://pi@192.168.18.40 - FileZilla

dgd W
LLE

File Edit View Transfer Server Bookmarks

TrEoRO L FAcH

| Password: | sssssnsns | Port: Quickconnect

Host: | sftp:// M Username: | pi

Status: Connected to 192,168.18.40
Status: Retrieving directary listing...
Status: Listing directery /home/pi

Status: Directory listing of "/home/pi" successful

~

O0:

tobooboooobooOooooOodoboOoOooOoOo0obOoO0ObocO0obOOoOoOoOoOOobOboObOoOobOOobOboOooO

O0000000000 File-> Copy Current Connection to Site Manager 1 0 0 000000000 OKODO
O0O0OD0O0O0O00O0OO File->SiteManager 00 0000000000 DODODOOOOOOODOOOO

Site Manager

Select entry:

- My Sites

W .

General Advanced Transfer Settings Charset

Protocol: SFTP - 55H File Transfer Protocal

Host: 192.168.18.40 | Port: | |

Legon Type: | Mormal

User: | pi |

Password: | [ITTYTYTY |
Background color: | None ~
Comments:
Mew site Mew folder
New Bookmark Rename
Delete Duplicate

o000 3_o000ooooooo/Oo00ooooon

cooboooooodooboooboooOoooOooOoOoOoO0oooooooOoOoOoOobOoOoOoOoboOoOobooOoboOoonon

ooooooooooobooooon
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|Local site:]| E\Basic Kits\Raspberry Pi Robots\PiSlothisound),  ~ "Remote site:” Sfhome/pi/pisloth/examples/musics ~
B~ pisloth " ----- ? docs A
- | gt Bl | examples
----- wecode W : ----- musics
< > i 2, sounds w
Filename Filesize Filetype Last moi | Filename
pisloth File folder /30,202 @ feeling_happy-Ahjay_Steling..
@ Cartoon Male D... 355,966 WAV File 1/16/201 @ fun_times-Ahjay_Stelino.mp3
@ india-Arulo.mp3
@ slow-trail-Ahjay_Stelino.mp3
@ sports-Ahjay_Stelino.mp3
< > | £ >
1file and 1 directory. Total size: 359,966 bytes 5 files. Total size: 18,907,528 bytes
Server/Local file Direction Remote file Size  Priority :
< >
7.2 PUTTY
Windows 000 00000SSHOOOOOOOOODOOOOOODOOOOOOOOOOO0OOO0OOPuTTYOOO
oooo
oooo1

PuTTYOOOOOOOOOOO

oooo 2

PuTTY OO OOOOOODODOOODO Session 000000000 Host Name (or IPaddress) D OO0 OO OO0
ORPIOIPOOODDOO Port 0000 200000000000000 2200100

7.2. PuTTY
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https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
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ﬁ PuTTY Configuration D
Category:
(- Session | Basic options for your PuTTY session |
~Logging Specify the destination you wantto connectto
[=]- Terminal
- Keyboard Host Mame (or IP address) FPort
- Bell 192.168.0.101 22
E|--\;ﬂ.-f..i.anEai:rurES Connection type: _ _ _
[ JRaw ( )Telnet [ JRlogin @ SSH () Serial
- Appearance
-~ Behaviour Load. save or delete a stored session
- Translation ,
. Salection Saved Sessions
- Colours
B"CDT;EC“U” Default Settings Load
- Lata .“}2
o _sae |
ot
elete
iy _ Delete
- Serial
C_Iase window on exit )
() Always I Never @ Only on clean exit
About Open | | Cancel
oooo 3

Open 000000000 IPOODOOOODO Raspberry PiD 00000000 O0DODOOODODOOOODOOOOO
OO0OD0OC0OO0OD0O0 YesOOOOOOOOooooQd

oooo 4

PuTTY OO OO OO"eginas:"0 000000 "pi"ORPIO IO O0O00O0O password : "raspberry"0 00000
gobooboboobooboooobda

gd: goboooboobboobobooboobobooboobbooboobboobbooboobbOoo
obobooooon

PuTTYOOOODOODOODOOOOODOODODOODOODODOOOOOOODOODODODOODObOOoDObOOooOOg
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[ &P pi@raspberrypi: - ESREEN™)

oooo s

000 Raspberry PiO O DO O00DO0OO0O0O0OOOODOOOODOOOODOOOOO

73 IPOO0OOOOO
Raspberry Pi0 WI-FIDOOOODOOOOO IPOO00O0OO0O0O0000000IPO0O000000O0O0
0000000000000 20000000000

000000000 Raspberrypi 0 SDOOOOOOOOO0OOOO0O0OO0OOO0OOOOOOOODOOOOOD
0000000000 0o0oDooooooooIPO000DODDODOOOOO SDOODOOODOOOOOOOOO
00000000 raspberrypi.local

0000000 00000 O Power Shell 0 00 00 ping raspberrypi.local DO OOOO0OOOOOO
[pPO0D0CO0ODOOOOOOOODOOOOO

1. 000000000

000000000000 0000C00000D0OCO00DO0O00000DOO00DOOd RaspberryPiDOOODO
gboboooooooooogon

Raspberry PIOS O OO O0OOOCOOCOO0O raspberrypi 0 000000000 0C0O0CO0O0OOO (ArchLin-
wxARMOOOOOOOOO0O0O0O00O0Oalarmpi DO0O00O0O00O0OOO)

2. 00000000000

O0000000000000DO0 RaspberryPi0 IPOOO0OOODOOOOCOCOOOOOO ODOOO Advanced
IPscanner 0 OO0 O0O0O0O00OO0O

oo0IPOO00O00O0O0DOOOOOOOOOOOOOOOOOOOOOOOOOODOOO SDOOOOOOOOD
OO00D0OO0OO0O0OO0ODO0OO0OO0ORaspberry PiOSOO0O0O0O0O0O0O0O0OOO raspberrypi OO0
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7.4 Powershell D000 OpenSSHO OO OOOOODO

ssh <username>@<hostname>.local 0O OO0 ssh <username>@<IP address> [ 00O OO Raspberry Pi 00O
0000000000 0000oo0oO0Do0oO0oo0o0obo0Ooo

ssh: The term 'ssh' is not recognized as the name of a cmdlet, function, script.
—.file, or operable program. Check the
spelling of the name, or if a path was included, verify that the path is correct.

—and try again.

000000000 000000O0000000 OpenSSHOOOODOOOOOOODOOOOOODOOOOOOO
ooooooooboooobooooooooooooobooooooogn

1. Windows 000000000 DOODOO powershell 00000 Windows PowerShell 0000 ODODO
0000000000000 Run as administrator 0O OO OO0

> Windows PowerShell

App Run as administrator

0 cati
Apps Open file location

Pin to Start
& Microsoft PowerPoint 2010 105

Pin to taskbar

=  Windows PowerShell (x86)

2. 00000000000 OpenSSH.ClientJOOO0O0O00O00O0OO

Add-WindowsCapability -Online -Name OpenSSH.Client~~~~0.0.1.0

3.00000oooooooooooooon

Path
Online : True
RestartNeeded : False

4. 00000000000000D0000OO0OO00OO

Get-WindowsCapability -Online | Where-Object Name -like 'OpenSSH*'

5.000 openSSH.ClientO0OOOOCOOCOOOOOOOOOOOOO

Name : OpenSSH.Client~~~~0.0.1.0
State : Installed

(ooooooo)
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https://learn.microsoft.com/en-us/windows-server/administration/openssh/openssh_install_firstuse?tabs=gui
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(0o00ooo0ooon)

Name : OpenSSH.Server~~~~0.0.1.0
State : NotPresent

O0: 00000000000 000000O0WindowsO0OOOOOOOOOOOOOOOPuITY
00000000000 SSHOoOooooooooooooooooo

6. PowerShell 1 0 00 0000000000000 000000000ssh000000O00O00OO RaspberryPi
ooboooooooooboodooboooobooooooooooooooooonooaon

EN pi@raspberrypi: ~ — O *

#1575 SIP Fri g 26 11:10:5%9 BST 20

are free software;
bed in the

¥ comes with ABSOLUTELY NO WARREANTY, to the extent

6. 149

75 000000000

goooooodgn

1865000 0 0000000000O3.7vOOOOOOOO

oobooooooooooocoobooooonn

e JoooooobbbbbobooooLoDLDbbLbbbbbOboooUL O
oo

e JoooooobbbbbbbbbobooooLobL Db bbb L O
gogd
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O0:

e Jb0OO0O0ODbO0ObbOODbOObLOODDOO

- J00DOOOOOOOO0O0O0ODODOLEDOOOOOCOOOOOOOOOCOOOOOOOODODOODOO
oobooooooboooobooooboo0ooooboooboboooooooooooooDooooDobOoooDoboo
oboooooooooboboooboooobooooooOooOoooooobooOoobooooooonod

ooooOooOoOo 1865000 0000000000000 000O0O0O0O0O00D0000000DDOODODODOD
O000oooo00ooooO00oooo0oooo0O00o0D BeSOODODOOODOODOO0DODOoOBO00OOOn
oooooooooooboooboooooooooobooooooooooooooooooboooobooooon
ooooooooooobooobooOoooo

gooooo coooooo

goooooo

oooOoooOo 186500 0000000000000 O0O00000O0O00000000000O0ODODODOOD
oooboooooooboooooooooboooboOooooooooOobooobDooobobooooDooOoooooD
oobobOooooOooooboocoooboooboOooooOoooon

goboooobooon

oooooooooooooooooooooOOOOCOcOoO0bOO0O000o00ooo0oo0o0o00 3000mAhOO0O0O00O
oooooooooooboooboodoooon
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FAQ

8.1 Q1: Ezblock OS U0 00000000 OOODOO O OODOOOOOO
Doooog

1) 0000000000000 00000000000 RobotHATOOOOOODOODODOOOOOOOODO
ooooDo

2y 0000000000000

3) Ezblock Studio 00 0000000000000 0OOOOPIIODOOOOO0OO0OO0OOO0O0OO0OOOO

0000000000000 0OEzblock SudioO0ODODOO0OO0O0 O0OO0OO0ODOOOODOOOOODOOOO
oooodo

a

set servo angle to n
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82 Q2: VNCUOUODOODUODOUDODOUODUOOUOODODUOODODOODOOODOOOO
Jooboooboooon

000000 “sudoraspi-config" 0 0000000000000 0O00O00OO

83 Q3: 00000000 ODODODODODDOOODOO

goboobboobooboooboobooobooboobbooboboobobooboobbooboon
gogbodbbooboobbooobooboobobooboon

go0oood0ooooooooOoooooopPWMOOODOOOOOOOOODOOOOODOOOOOOOOD
gooo

8.4 Q4: Robot HAT O OO OO OOOOOOOOODO

Robot HATOOOOOOODODOODODOODOODOUODODOUODOOUODOOODOOOODOOODOO APIODODOOD
gboboooooon
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