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113 0000000000

Name Component Qty.

M1.4x6 Screw

M1.5x4 Self-tapping Screw

M2x8 Screw

M2.5x6 Screw

M2.5x12 Screw

M3x8 Screw

M3x8 Countersunk Screw

M3Ix10 Screw

i 1] IR

M3x25 Screw 4

M4x25 Screw 2

M1.4 Nut 6

M2 Nut 2

M2.5 Nut € 12

M3 Nut - 23
-

M4 Self-locking Nut

(
\

M2.5x8 Copper Standoff

M3x25 Copper Standoff

o
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100mm 5-Pin E = ar :
Jumper Wire  ———
50mm 4-Pin | — i ]

50mm 2-Pin

Jumper Wire

I

100mm 2-Pin

Jumper Wire

.i'l.

200mm 5-Pin
Jumper Wire

200mm 4-Pin

Jumper Wire

(111
I
b
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200mm 4-Pin

Jumper Wire

—
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1.1.5 PCB

PRERREN

Robot HATS

PCA9685 PWM
Driver

Motor Driver
Module

5-CH Line
Follower
Module

Ultrasonic
Obstacdle
Avoidance
Module
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2x18650 Battery ’
Holder
[ ]
DC Gear Motor _ 1 P I 2
- -
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Rear Wheel o 2
Front Wheel e 2
Ribbon (30cm) e e e S e S T 1
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11.7 0O

Cross

Screwdriver

Cross Socket

- :
Wrench /

M2.5/M4 Small N\ D :
Wrench l \

M2/M3 Small N\ oD 1
Wrench -/ -

118 D00O0OOOODOOOO
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Component

Name

Qty.

18650 3.7V Rechargeable

Li-ion Battery
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1.3.7 PCBOOODO
1) Raspberry PiO TFO DO ODOO0OOO 800 M25x8§00O0O0OODOOD0 0000000 0000 HATS
gooogno
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3 Robot HATS

PCA9485 |
PWM Driver iﬁ Raspbermry Pi
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Download for Windows

Download for mac0S

Download for Ubuntu for x86
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Windows protected your PC

der SmartScreen prevented an unrecognized app from
starting. Running this app might put your PC at risk.
More info

oooo 3
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@ Raspberry Pilmagervl.s — *

Operating System X

Raspberry Pi 0S (32-bit)
“ A port of Debian with the Raspberry Pi Desktop (Recommended)

Released: 2021-01-11

Online - 1.7 GB download
Raspberry Pi 08 (other) >
Other Raspberry Pi OS based images

A

ade:

l)oooooooooooooooooooooopoooo

2)00000o00oOo0oO0oUoO0oDOoUOo0oOoU0Oo0oULO0OLDOo0OO0OoOOOoOo@EoOoOoooUoog.
0O 00 O O0C:/Users/yourname/AppData/Local/Raspberry Pi/Imager/cache, DO OO OOOOOOOOOO
O0o000moo0oo0oo0oo0o0ooooooo0oo0ooo0oooooooooOoooooDOO

oooo s

0000 SbooOoOooogoooon
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& Raspberry Pilmagervis — >

SD Card X

Mounted as G\, H:\

'P Mass Storage Device USB Device-7.9 GB

ooooe

O Cul+Shift+ X0 O OO0 OOSSHOOOOOOO LANOOO OO OO0 OO Advanced options0 0000000
gooo20000000000000000000000000000000000O000O0O0O0O0O0O0O0OO
ooooooooooobodooboooobooooooooooonod

& Raspberry Pilmager v1.6 , — e
Ctrl+Shift+X
/ Advanced options X

ImagE customization uptions for this session gnl}r

Iw
[] Disable overscan to always use

[] sethostname: "aSpherryr

Enable SSH

@ Use password authentication /

Set password Tor "pi’ user:

0000000000000 WiIiD0OOOOOO0OMmMSAVEDOOOOOO0OO00O0

OO: wificountry 0000000000000 OOOODO “ISO/MEC alpha2 code <https://en.wikipedia.org/wiki/
ISO_3166-1_alpha-2#Officially_assigned_code_elements>__ 0 2000000000000 0DOCODOOCOOOO

15. 00000 0000000 31


https://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#Officially_assigned_code_elements
https://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#Officially_assigned_code_elements

SunFounder PiCar-S

OO0O0DODOQODODODO https://en.wikipedia.org/wiki/ISO_3166-1_alpha-2#Officially_assigned_code_elements[]

& Raspberry Pilmagerv1.6 - >
Advanced options X
Configure wifi /
S51D:

Password: /

Show password

Wifi country: GE/ -

[] set locale settings

oooo7

oooooooooooooooon
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& Raspberry Pilmagervis - *

Raspberry Pi

Operating System SD Card

RASPEERRY Pl OS (32-BIT) MASS STORAGE D...

oooo 8

SbOoOooOOooOooooocoO0ooooooooooooooooOoOoooOooOo0oooOoboOoOooooboOooDoOnO
Oo0000o0ooDooo000o0oooo00000o0oooOo0O0b0000000O0O0000000D0 M YesO
ooooooooon

& Raspberry Pilmagerv1.5 - >

Warning X

All existing data on '‘Mass Storage Device USB Device' will be
erased.
Are you sure you want to continue?

NO

ooooo9

cobooOooooOoocoO0oboOoobOooOooOoOoOboOoOobOOoOoOobOOoOoOooon
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@ Raspberry Pilmagervi6 - x

Write Successful X

Raspberry Pi OS (32-bit) has been written to Mass Storage Device
USB Device

You can now remove the SD card from the reader

CONTINUE

1.5.2 Raspberry PiD 00O OO0

USBOOOOOOOOO0OOOOOSDOOOO RaspberryPiDO0OO00OOO

00000000200 1800000000000 00000DODODO0O0OODO0O0000000O00B0OOD
00000000000 0O000000O000000O0 0000000000000 0000O00RaspberryPi O
oooboooooooobooooooooobo0ooboOo0oooboooooon

153 IPO00O0OOOOO

Raspberry PIiOD 0000000000 IPOOOOOOOOOOO0OOO0OIPOODOOOOOOOOOOO0OOO
ocoooooo 200000000000

1. 00000000000

obooooboooobooobooobooboooboooboooboobObOOooooOOoOooOoOoOooboOoboboOooD
Raspberry IO 000000000000 0OO0O0OCOO

000000000000 O0D000 Raspberry PiOS O raspberrypi 0 D 000000000 O00OOOOO
OArchLinnxARMOOO0OO0000000000Oalarmpi 000000000 M

34 010 PiCar-SOOODO
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2.000000000000000

0000000000000 0O0ORaspberryPi0 IPOOODOOOOOOO0OO0ODO0OOOOOOOOOAdvanced
IP scannerJ Google 0 D OO0 O0O00O0O ODODOOO

00000000000 000000000000000000000O0000000D00000ORaspberry PiOS
000000000000 raspberrypi OO0 000000 OOO IPOOOOOOOODOO

{7 Advanced IP Scanner — O x

File Wiew Settings Help

’ Scan _EP _9 g:

‘192.168.18.1-254 Example: 192 168.0.7-100, 192 168.0.200 | Search pe |
Results Favorites
Status Mame IP Manufacturer M &
:_—' Lo L L) Pt L Pl Y D e e (=g R Sa Ty Ee R L FUAVEC OO MINOLTIE DS Gd
@ SUNFOUMDER_NAS 192.168.18.144 SHEMZHEM MERCURY ...  30:34:40 |
@ rasphberrypi 192.168.18.153 DT Ag3, I
El linzhildeiPhone 192.168.18.154 Apple, Inc. BC:AG: 2

1.54 SSHOOOOOOOOOOOOOOO

SSHOOOOOOOOOOORaspberry PiO Bash Shel OO 0OO00O0OO0OOOOBashD LinuxOOOOOOOOO
000000000000 000000 UnixXLinnxOOOOO0O0OOO00O0OO00O0COO0ODOO0OO0O00O0O000O
gobodbboobooboobobooboobbooboon

LinuxOOO/MacOSXOOOOOOO

oooo1

Applications->Utilities 1 0 00 Terminal 0 000000000
oooo 2

ssh pi@ip_address 0 000000 "pi"000000O"p_address" 0 IPOOOOOO0O OOOO

ssh pi@192.168.18.197

oooo 3

"ves" 0O 00000

15. 00000 0000000 35
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r Al

1. ssh pi@192.168.18.197 (ssh)
Last login: Fri Apr 12 16:56:20 on ttys@0@

hang_chen @ hang-chendel -Pro in ~ [17:09:55]
$ ssh pi@192.168.18.197

The authenticity of host '192.168.18.197 (192.168.18.197)' can't be established.
ECDSA key fingerprint is SHA256:60tKKQtCCRvUCohWmvVcbp7tBHtQLOTE/@kusPjVsEU.
Are you sure you want to continue connecting (yes/no)? I

oooo 4

OO00O0O0OO0O0OO0O0O0OOraspberryD 000000

r al

1. ssh pi@192.168.18.197 (ssh)
Last login: Fri Apr 12 16:56:20 on ttys@0@

# hang_chen @ hang-chendeMacBook-Pro in ~ [17:09:55]

$ ssh pi@192.168.18.197

The authenticity of host '192.168.18.197 (192.168.18.197)" can't be established.
ECDSA key fingerprint is SHAZ256:60tKKQtCCRvUCohWmvVcbp7tBHEQLOT8/OkusPjVsEU.

Are you sure you want to continue connecting (yes/no)? vyes
Warning: Permanently added '192.168.18.197' (ECDSA) to the list of known hosts.
p1@192.168.18.197's password: f

oooo s

OO0OD0ORaspberry PIOOOOO0OOOOODOOOOODOOOODODOO
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r 3

1. pi@raspberrypi: ~ (ssh)
Last login: Fri Apr 12 16:56:20 on ttys0@00

# hang_chen @ hang-chendeMacBook-Pro in ~ [17:09:55]

$ ssh pi@192.168.18.197

The authenticity of host '192.168.18.197 (192.168.18.197)' can't be established.
ECDSA key fingerprint is SHAZ256:60tKKQtCCRvUCohWmvVcbp7tBHtQLOT8/@kusPjVsEU.

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

Warning: Permanently added '192.168.18.197' (ECDSA) to the list of known hosts.
pi@192.168.18.197"'s password:

Linux raspberrypi 4.9.80-v7+ #1098 SMP Fri Mar 9 19:11:42 GMT 2018 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 May 21 07:29:46 2019 from 192.168.18.126

SSH is enabled and the default password for the 'pi' user has not been changed.
This is a security risk - please login as the 'pi' user and type 'passwd' to set
a new password.

pi€raspberrypi:~ $ ||

U0:. DoooOboooooooooocoooooobooooooocooooooooocOooobooOoooooOoon
oooooooooooobooono

Windows 0 OO0 QOO0

Windows 0 0000000000000 O0000CO0O0OODOOOOO00O0CO0 SSHOOOOOOOO OoOooOo
PuTTYOUOUOUOOOOOGoogle OO OOOOOOOOOMM

oooo1

PUTTYOOOOOOOOOOPTTYUUOOOOOOOOOOOOOO Session 00000000 Host Name (or
IPaddress) 000000000000 RPIOIPOOOOOOOOD Portd 2200000000 220000
oogd

15. 00000 0000000 37
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ﬁ PuTTY Configuration D
Category:
[=-Session | Basic options foryour PuTTY session |
.- Logging . .
& Terminal Specify the destination you want to connectto
- Keyboard HostMame (or IP address) Fort
- Bell 192.165.0.101 22
E|--‘u"..';.i-nF deui:ures Connection type: i i i
[ JRaw ( |Telnet ( |Rlogin @ SSH (| Serial
- Appearance
~~Behaviour Load. save or delete a stored session
- Translation )
- Selection Saved Sessions
- Colours
B+ Connection Default Settings -
- Data 102
Tome _sae |
omat
elete
i _ Delete |
- Serial
Close window on exit: )
[ Always [ Never (@ Only on clean exit
About Open ||| Cancel
oooo 2

Open0000000O0IPOODOOOOOOO Raspberry PIOOOOOO0OOO0O0O0O0OOOO0OOODOOOOO
OOOOOOO0OO0O0OO0O00YesOoOOoooOooOooOO

oooo 3

PuTTY OOOOOOOloginasD OO OO 0000 MM pilDRPIDOOOOOOOCOOOOOD O raspberry 00
gbobooooooboobobobobooooooooboooDo
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r‘@ pi@raspberrypi: ~ Iﬂ‘ﬁr

OOOOCRaspberryPiDOOOOCOOOOCOOOOOO

1.6 00000

oooboooobobooobooooooooobooobo0oooooooooooboooobooooooboOoon
oooobooboooocooobobobooOoocooooboboOoboOobOooOoboOobooOoOobOOobOOobOboOooOooOon
ooo

O0: 000000000000 00000000000ONODO0DO0DO000oooooooooooog

1.6.1 000O0OO0OOOOOOO

OOOOCOOD GitwbOOOOOOOODOgitcloneOOOOOOOOOOOOOODODOO

cd /home/pi/
git clone --recursive https://github.com/sunfounder/SunFounder_PiCar-S.git -b V3.0

gd: booboobooobooboboobooboobbooboobbooboobboboboobooboon
goooOo0o0oOoOoOoooooooogCy+Cooooooooooooooogog

16. 00000 39
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1.6.2 D000OO0OO0OOOOOOO

cd ~/SunFounder_PiCar-S/
1s

goboobobooboobbooboobobooboobbooobo

163 0000000000000 OOOOO0OO0

gogoodoboboobdoobobooobooboooboobooboboobbobLDboobbooboboobboOoo
0000000000 UoU0 100U oooooooooooooooo

sudo ./install_dependencies

ode

.0000000000D000000000000O000O0O0O0O0O0O0OO0O0OOOCOOOOOOOO0O
Raspberry PiO O OO OOO0O0O000000O0O0O0O0OOOODOOOOOOOCCOOOOO0O0O0O00O00O00O0O
ooooo

2. 00000000C00000Raspberry PIO0 000000000 CO0ODOOOOyyesOOOODOOOODO

164 DO0O0 90000000

ooobooooooooooocoon

picar

00030000000000000
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000 1000000000000000C0C0 0000000 servo-install OO0 000000O0O0DOODO
o000 9000i0doooooooooooooooooooo

picar servo-install

OO: OOSErrord [Errno 121] Remote /O errorD 00000 000000000000 Oraspi-config 000

sudo raspi-config

O O O 3 Interfacing Options — <P5 12C> —<YES> - <OK>O0 0000 RCOODODOOOOOOOOO OO
0000000000000 00000000000000O0<Enter>000000000000O0

gobobooooooooobooobobobooooobooboooobobobobobbooboooooDobOobOooD
goboobboobooboooboobooobooboobboobooobooboobbooboon
ggoo

) DOooooooo

2y0o0ooooooOoOoOOoODOOOOOOO0OO0OO0OO0OO0OO0OmMOOTOOOOOOODOOOOOOOOOOOOOO
ooooooo

jy0ooooOoooOoOoOOO0O000O0

0000000000 0OO0D0OO00000dddservice@sunfoundercom 00000000000 OOOOODOOOOO
0000000000000 0oooo0oooDoooooogn http:/www.sunfounder.com OO0 OO0 0000
goo

165 000000000000

O0: 0000000000000 Oservo-install 0 000 00000000O00O0O0O

200 M2x8§00 O M2000 O0O0O0OO00O0OOOOO0OO0O0O0OOOOO0O00O0OOODO0OO0O0OOOOOO
oooooooooom
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python3 test_light_module.py

gcooooooooooopOoOooOoOooOoOooOoOoOoOOoDOOoODOoOODO LEDOOOOOOOOOOOOOO

gogoooboboobooboooboobooobooboooboobbobDboobboobobooboOoo
opooo

p

A\

) LEDO 100000000000000000 2550000
2) J0000000000000 LEDOOOOOOOOOOOO0O 100250000

00004000000

git submodule update —--init

python3 light_follower.py

58 010 PiCar-SO OO0




SunFounder PiCar-S

OO0O0OO0O0O0O0000000000 LightfollowingOOOOOOO0O0O00O0O0O0O0O0O0O0OOOODOODOOO
ooobooooooooobooooobooooboooboOo0ooooooooDoboOooDo

goboobbobobooboboooboobooobooboobbooboboobbooboobbooboon
goboooobooon

18. 0000000 59



SunFounder PiCar-S

O light_follower.py DO OO O0GOQO
obobooooo

ooooooooooobooooooooooooboooooooooooooooooooooooooon
oobooooooOoocooboOoOobooOooboooooooono

Calibration
function Take the min

values of each

¢ sensor as
Calibratio
n funclion : reference
Create lists for
collected values
Check ight Light Upload frigger
-~ following threshold values to
following bfuncti . .
function . Carrunsin a circle parameters of

to collect light class library
values in different
directions

Keyboard
Intferrup t

Four wheebk back
to standby

Store groups of
collected value in
the lists

oooo0oooo0oo0o0ooooocOoOooO0oOooOooO0oOooOoO0ooOoobo 20000000/ 000000O
ooo

oooooooboocooboooon

30000000000000000000000000O000000O0O0O000 AOCAIDO A2000000
3000000000000 O00OOCOOOOOOOOOOOOOOOOOOoOoOoOoOoOoOoo

coooooooboooobooooboooooooOoOoboOooooOoobooOooOoooOboOoOoOboOooDboOoOooon

oooobooooooooooodo-oooooooooooooodobooooooboooooogooon
0000 100o0000oooogeol0oooo0obo0o00bOo0o0oooO0 3000000000000
goooooooooooooooooooooooooooooooooomonooIDo0oooooooon
3j0o00000ooo0o00oooo0o0oooo0ooooooooo

oooboooobooooboooooooooboooboooooooooOoooobDoooboboOoooboooooon
oooood

60 010 PiCar-SOOOD



SunFounder PiCar-S

oooooooooooboooo

Run light following
subfunction

Read the
orobe's staty

[1,0,0]0r[1,1,0] [0,0,1]0r(0,1,1]
[0,1,0]1qr(1,1,1]

(10,1} [0,0,0]
A4

move stop temporarily

move
backwards

straight andreturn to
forwards standby mode

gooooooooo3ooooooooooooooooooooooooooooooo sooooooon
o0300000000000000000000000OM 0000000000000 0O0O0O00B000O
ooooooooon

3000003000000000000000010000000000000000000000000O00O00
gooooneooooooooooooooooooooooooooooobooooooooo0o00000
oooO0ooooo0ooooooooooo [Lojoooooooooooo0o0oobooo0ooooo0oooooon
toboobOoO0obOoO0oOOoO0ooOOoOoOO0O0OOO0O0OOOU0OOOO0ODOOODOOO0OOOO0ODOOOOOOOOOO0OO0O0
ooooooooooooooooo [oo00ooo0ooooooboooooooooooooooooo
ooooogo

18. DO0OO0OOOO 61



SunFounder PiCar-S

®
1l

I

Small turning Straight forward Large turning
[1,1,0] [0,1,0] [0,0,1]

cooboooooboooobooobooooooOooOoOobOoO0oooooooOoooOobOoOoOoboboOoobooOoOoOoonon
ooooooooooooooooo [Lo@mooooooooooooooooooooooobooooo
oo0oo0ooo [L00@moooo00oooooooooo

oooo
oooboooobooooobooooooooooboooobooooooOoooDoog

OOOO0OOoOoOoOoOoo light_follower_moduled front_wheelsT 0 back_wheel 000 300 Python OO O OO
00000oD0O0o00O00bO0o0bO00bO000b00o0DO0o0OO0O0DO0oOoDOO00OO0OOooODbDOoODOOoOoDOooOD
ooagd

oooboooobooooboooooooooboOooDboOooooooooOoooobDboOoooboboOoooboooooon
cooooooboooobooobooOoOoOooOoboOoobOo00oOoOoOoOoOooOOoO00ODOOoO0OobOOoOOooon

0000000000 o0o0o00oo0oO0oooooooooooooooooooo

If = Light_Follower.Light_Follower()

62 010 PiCar-SCOOODO



SunFounder PiCar-S

gooooooooooooooooooouooon
A0 = If.read_analog()[0]

0000 read_analog) 00300 0000000000000 000O0O0O0O0O 300000000000000
O O O A0=If.read_analog()[0], Al=If.read_analog()[1] O A2=If.read_analogO)[2] 0000000000 3000
0000 A0-A20000000D0 O

o000 forOOCOODO 1000000000000 0O0OOO0O0ODOOO0OOOO0ODODOOOOOODOOOOOD
loggooooooooooooogooooooooooooooooooooooooooooUooooo
oooood

env(_list.append(A)) OO 0000000000000 D0O0OO00ODODOO0DOOO0OOOOODODOOODOPython
0000000000 reference[0] =min(env0_list) 0000000000 O0O

It_status_now = If.read_flashlight()

o000 300d0poo0oooodoooooooo0ooooUooDodUoooogoDoooooogoo
ooobob0ob0obOO0obOO0obOobOO0obOO0ObOO0ObOO0ObDOobOOobOOoOPWMODODODODODODODODOD
O000DOOO0000OO000DOOO00bOO0U00ODOOCO00OOOoUOODOOON/OFFOODODODOOOOOOOD
gogboobbooboobboooboobboooboon

fw.turn(turning_angle)

ooobooooboooobooooooooobooobo0oooooooooooboooobooooooboOoon
ooooooooocoobooon

bw.forward()
bw.set_speed(forward_speed)

oo0o020000000000000000000000000000000O0O0O0O00O0O0 bw.backward()
Oo0m200000000000000000COCO000DODOOOODOOOOOOOO-100DOOO0O0OO
oobooooooooobocooboobocooboooo

183 D0O0O0OOOO

gooo

oobooooooooboooooooooooOooboo0oOoooOoOooooOOoO0OobOOo0oOoboOoOooooOoboOoon
ooobooooobooooboooboooooooooon

18. DO0OOOOO 63



SunFounder PiCar-S

g

oooo10000

00000000 M3*1000 O M300OO 0000000000 0000200M3*1000 0200 M300O
ooooboooobooboooboooOooOoOoOobOboOoOobooOoOooooOoo

oooo 200

0000oo0o00400000000000000000000O0O000O0OOO0OO0O HATSOOOOOO

d3ANNOANNS

fritzing

oooo3000

ooooooooooobooooo

64 010 PiCar-SOOODO



SunFounder PiCar-S

cd ~/SunFounder_PiCar-S/example

i2c-tools 0000 i2c0000000000D0OC0O0ODOOOOOOO

sudo i2cdetect -y 1

110000000000 i12000000000000000000000000000000000OU0ORaspberry
Pi00i2c000000000000000000000000000O0O0O0O0O0O00O0

oooooooooooon

python3 test_line_module.py

gd: boogboooobooboboobooboobboobooboobbooboobbooboobboOoo
ood

goboodboboobobuooboobobobobuoobboobuoobboooboo

goboobboobooboooboobooobooboobbooboboobobooboobbooboon
gbobooooogog

18. 0000000 65




SunFounder PiCar-S

000D 400000000

coooooooocooboooo

python3 line_follower.py

cobooobooboboooooOoooobOOoobOOoOooOOo0ooOO0O0ooO0OoboOobOO00obOO0O0oOO0O0ooOO0o0ooOoOoan
gooooooo sooooooOoOoDoOOODOOODOOODOOODOOOOOOOOOOOOOOOOOO0OO0O0O
oooboooooooobooooooOoooo0ooboOo0ooooOoooooOoboOooDbOooobooOoooooOoboOooD
coboobooooOoooooboooOoOoOoOoOoOoOboOoOobOoOoOoOoOOoOoOooDooo

0000000000000 00oo00ooo00o0o00oo00Dooooog PiCa-SO0O00OD0OOOODO
obobooooooooboobobobo

oooooooooooboono
coooodoboooobooooooooobooobooooooooooOooonn

goobooooooobooooobobomooobobobobooobooooDobDoboboboobOb o™
gbobooooooogo

1.00000000000000000O000DOOo0oooogoooOooon
2. 000000000000
goooooo
l.000000O018030mmMO20 000000000020 000000000000 0OO0OO0OO0OOO

2.20000000000000000000125mmO000200000000000 0OOOOOOO
cooooooo

3.000000138mmUObl00i0000Oo0on450000000000000000 OOOOOOO
ooooooooboobooobooooooooooooobooooobooooboOoOoooboooooooboOooon
coooboooobobooobooobooooooboOooon

0000000000000 00U0U0UOUOd githhbOODODODO OO0 OOOOOMOI

66 010 PiCar-SO OO0




SunFounder PiCar-S

130mm
500mm
_H18mm
#7
\?
o
500mm )
p £
7
%, g
<)
R
) )

%45‘ ]
Q"\/ E
200mm S

o

line_follower.py DO OO OO0

goboobod

cbooobOoobOOoobOOoobOOoOoOObOOobOcOOoCcbOOobcbOobcbOOoocbOOoobOOoOobOOoOoDbDOoOoDOOD

ggo

18. DO0OOOOO

67



SunFounder PiCar-S

Runline follower
calibration function

Runline following

Follow line }
function

Keyboarc
interrup

oooo0O0O00000000000000000000000200000000000000000000OO
ooo

oobooooooocoobocoooog

ooooooooooobooooooooooooobooooooooooooooooooboooobooooon
coobooooooooboooobooooooOooOoOoobooOoboboOoOooooOoOoOoOoDOboOobobOboOooboOoOoOooon
o000oo0o0o00oo0o00ooOsSs0000000b00000 50000 10,0,000]0000

68 010 PiCar-SOOOD



SunFounder PiCar-S

Line follower calibration function

Prompt user to
calibrate for

white color

Delay for user to
place the sensor
above white surface

Sensor reads the

average value

Prompt user:
white colo

calibrafion done

| W hite color |
|
. cdalibration :

L o e e e e e e e e

Prompt user fo
calibrate for
black color

Delay for user to
place the sensor
above blackline

Sensor reads the

average value

Prompt user that
black colo
calibration done

Black color
calbration

Take the
average value
for each sensor

for white and
black as

reference

18. DO0OO0OOOO

69



SunFounder PiCar-S

goboobogobooboon

Ero
Probe’s status : Probesshobost

(0,0,1;,1,0} : 0:11,0,0} 10.9.0.0,9)

[0,0,0,1,0] [0,1,0,0,0]
[0,0,0,1,1] [1,1,0,0,0]

[0,0,0,0,1] | (1,0,0,0,0] ‘
Frobe's shatus :i
(0,0,1,0,0)

[0,0001] (000311 [000,10 [0011,0]

(0,1,1,00] [0,1,0,0,0] [1,1,0,0,0]

' : l

(1,0,0,0,0]

turning_angle = int(90 + step) turning_angle = int(90 - step)

_- ; Turnright |
fw.turn{turning_angle)

k ine delected

Turn left

gooooooooooooboooooooboooooooobooooooo oo oobobooooooooo
000000O0oO0oO0oO0oO0O0O00000000000000000000000000o0oo0oo0OonDoo0oooOoOoon
OO00D0O0O0Oa_stepOb_stepdc_stepldd_step0 40000000000 0O0O0O0O

bbb

arge angle Medium angle Small angle Micro angle In the middle

0000oo0o0oooo0o0ooooo oo o0o0ooo0oooooooooooooooo0oo
gooooooooooooooooooesooooooooooooooooon

70 010 PiCar-SOOOD



SunFounder PiCar-S

oooboooobooooboooooooooboooboooobooooooooobDooooboboOoooboooooon
oooooooo

ooooooooooooooooooOoocooooo@)ooooooooooOooooobobooooooooo
ooo000o00o0oo0 @oooooooooooo0o0ooO0oobooOo0O000obDoOooOoO0O000OBDoo
o000o0o0ooooO0o000o0oooooOO0O00o00oooooOO0o0o0o0D UUuooooooooooooo
oo0o0oooooooooo @o

oooo
coooOoobooocoooooooobooOobooOoboOooboooooon

00000000 SunFounder_Line_Follower( front_wheelsC back_wheels 1 00 300 Python OO OO OO
00O00OO0000O0o0O0oO0oOO0oOO0DOO0bOO0b0O00OoO0Oo0oOoOoOOoOO0obOO0ObOObOOOOoOoOOoooOooOooOOn
oogo

oooboooooooobooooboooooooooboobobooOooobooOoooobDoOooboboOoobooooon
oooooooboooobooobooooooooobooooooooooooooooooooooon

OoooooooooooooooooOoOooooooooooOooo

18. DO0OO0OOOO 7



SunFounder PiCar-S

If = Line_Follower_module.Line_Follower(referencessREFERENCES)
god0oooodoooooooooobooobooobooooooooono
If.read_digital()

goboobboobooboooboobooobooboobbooboboobobooboobbooboon
0000000000000 0000000D000 0000000000000 000D00000 100000
o000 sSs000poOospoo0obooOoooooooobooOooon

fw.turn(turning_angle)

oo ooobobobobobbbbobbbbobdddditb DL @
bw.forward()

bw.set_speed(forward_speed)

ooo0o200000000000100C0C00000000O0O0O0O0O0O0OOOCCOODLOObwbackward()
200000000000000000000000000000O0OD100M 000000 ooooooooon
obobooooooogo

1.8.4 00O

ooooooooooooooo3oooooooooooOooOoOoOobooooboOolIoooooooooooonoon
goooooooooooooooooooooogooooU 1000000 ULOooLooLoogo
oooo-0o000b00c0oboooooooooood

gogooobobooboobooooboobooobooboooboobboboboobboobobooboOoo
ooooooooooOoOoooooobooooDo o ljcooboooboboooobDo0obooooobooooo
gooobooooobooboooobobobuooobobbooobbooobbbooobbbombooobbboooo
gboboooooobooboobobobooooogoooDo

ooobooooooooboOooboooooon
oobooOooooOoocoobooobooOoooOoOoOobOOoOoOoOooOoooooOoon

ssh0 0000000000 Raspberry PiODOO0O0O0000O00O0OO0O0DOOO

cd ~/SunFounder_PiCar-S/example

goboooboogn

python3 light_with_obsavoidance.py

72 010 PiCar-SOOODO




SunFounder PiCar-S

gooo

cooooooooooboooOooooOoOoOoboOoOobOOoOoOoOOoOoOoOoOOoO0ObOOObObOOOOoOoOoboOonoDn
oooboooooooboooooobooooog

ooooooooooooooooOoOoOoOoOobOOo0oooooooooo20000000000000000O0
o0 2000000000000000000000000O0O0O0O0O0O00OOOstate_light() O state_sonic()O]

O O state_sonic() 0 DO 00O O aveid_flag 0 00O O
O00O0O0O0OOoDoOO0oO0O0 O00O0O0aveid flag=20000
D000 D0OD0O0OD0O O0000aveid_ flag=10000
O00O00OO00ooOoooooOopDOoDaveid flag=00000

OO state_light) OO OOOODO light flag0 000
O0000O0OO0O0OoOoooo ooODlight lag=00000
OOO0OO0O0OD00O0O0OO0O0OO0light flag=10000
00000 00000 oOOlight flag=20000
D000 O0OO0O0OD0O0O OO0OO0light flag=30000
O00O00O0O0O0O0 ooOolight flag=40000

00000000 main() 00O 8aveid_flag 0 light flag 000 0000000000000 DO0Oavoid_flagD 00O
ooooooooo
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Calibration

avoid_flag ==

!

avoid_flag ==2

y

If an obstacle

Detect obstacles

Run light follower
cdlibratfion function

If close to an

detected, move
Ckw ards

obstacle, turn away

Else

if no obstacle found,
keep following light

Run light
folowing
program

Light following
subfunction
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1.9 0O

191 00000000000

l.aptO0OOOODOOOO

sudo apt-get update

2. python-smbus 0 OO0 OO000OOOO

sudo pip3 install smbus2

3. PiCa00000O0D0OO0ODODOOOO

cd~
git clone —-recursive https://github.com/sunfounder/SunFounder_PiCar.git
cd SunFounder_PiCar

python3 setup.py install

4. 2COO0D0OOOO

/boot/config.txt 1 0 0 OO0 O0OO00

sudo nano /boot/config.txt

ooo0oo "' 000000000000 0oooO00ooo0o0o0oooOOooooooO0ooD0oRCOOOOD
oooboooooboooobooooooooobooobo0ooooooooObooobbOoOoobooOoooooOobOooD

ocoooo "' ooOoOooODOOODODDOO

dtparam=i2c_arm=on

5.000000

sudo reboot

192 0O0O0OO
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0000 HATS

0000 HATSO 4000 Raspberry PID 00000000 HATOOOORaspberry PiOO 3000 BOOO 3
000 B+00O0 4000 BOOOOOGPIOOOOODO Raspberry PIODOODODOOOOOHATSOOOOOOO
O000000oDoo0o0000oooouUSBOOOOO DCOOOOO0ODOOOD RaspperryPiD 000000
0000000000000 000000 TFOOODOOOOOO0O00O0000000O0O0OPCESSI1IO I2CO0O
Ooooo x480000 ADCOOOOOOoOoooon

1.00000000300000000000000000003.3voveccooos3avo
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2.000000003040000 8000 ADCOOODODOOOOOOOOO3.3vOvVCCOOO3.3vO
d.2CO000033viRcOoOOnon

4.5v00ooopwMOOOOOOO SVOOOOO

S.UARTO 00040 UARTOOODO 5VVCCO USBOO SunFounder FIDIO OO OOOOOODOOOO

6.000000000DDODOOODSVOOOOOMAOMBOOOOOODODOOODODDODOOONCOOOODOO
ooobooooooooooon

7.00000000000

. 00 00000O0oOoOoDoOoOoOoOo-2000000000000>79V0100000000007.9V07.4V0O
o000o0oooo0od<74v00000000000O00O0ODOOOOOOOOOOOOOOODOOOOOODO
oooboooobooooboooooooooboooboooooooooOoooobDoooboboOoooboooooon
oooooooboooobooobooooooooooooooo0ooboooooooooon

9.000000SS2.ImmI0 DCOOODODDOOOOOR4074V0O0000000O0O0OO0OI12VO6V

PCA9865

PCA9685 16 0000 12000 R2CO0 PWMOOOOOODOOODOO PWMOOOOOOOOOOOODODOOO
0400 R2CO00O0OPWMOOO0O0O0000030000000000000000O
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1.PWMOOOOOO3000000000000 PWMOOOODOOOOOOOOOOOO

2&3.12CO0000400 R2COODODOOOODOOODOO3.3v/A.5vO0O0O

3.PWMOOOOOOO 12V0

4. LEDODCO0OOCO PWMOOOOOOOOOOOODOO

ooooooboooooooon

oooooooooooboooooooooooooboooooooooooon
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1.0000000000000000000000C0O000O0OO00DOO00DODOO00ODOO00ODOO0OO
oooo

2.00000 PWMOOO200000000000000000PWMOOOOO

3.000o0o0ooooo2000000000000
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gobooboogooboon

L Make It Easy Make It Fun

www.sunfounder.com

TCRTS000 00O O0OO0O000OOCO0O0O0ODOOOO0O0OOOOO0O0OOOO0OODO0OOODOO0DOOOOOOOOO
ooooooooOooOooOOb0 IROOOODOOOOOOOOODOOOOODOOOOOOOCOOOOOOOOO0O
ooobooooobooooboooobooooooooobo0obobooOoooooooboOoooboboOooboooooon

coobOooooOooOooboooOooOoOoOooOooO0OoOOoO0OobOOoOoOoOoOoOoOODbOOoObObObOOoOobDOoOoOonon
000000000000 0000000000D00Atmega3280 ADOOO0OO0OO0O0O0O000O000O0O0O0OO
RCOOOO0O0O00OO0O0000OO00000O0O0000O0O0000O0O0000O0O000
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00000000 S500 TRTS0000 0000000000000 00000000OTRTS000000 LEDOOO
oooboooooooobooobooooooooobooooooooooooooboooooboOooobooooon
oobooooooooobocooboboooboooo

ooooooooooooo
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goooooooooooooooooooooooooooooooOooOOOObOOODOOO0ObOOoOoOoPNOO
oooboooooooobooobooooooooobooooooooooooooboooooboOooobooooon
ooooOoooooooboobooooobooooooOoOoOooOooOoOoboOoOoboboOooboooooon

HATS O ADCOOO0OD0O 8000000000000 00O000OD000O0000O0 RaspberryPiODOOOO0O
Raspberry PiO 0000000000 O0OCOOOO0O0O0O0O0OOOOCCOO400000000000000O
oooooooooooon

goooooooooooOoOoOOOOOOOOOOOOOOOOODOODOOD30000000000000
oooooooooooboooboooooooooooooooooooooooooooboooobooooonn
ooooooooOoooobooobooooboooooon

ooooooooocoooo

POYS 2H

0000000000000 0000000000000000000 HC-SRO4DOOOOOOOOO0OOOOO
goooooooooooooooooooo 20000000 O0O0OoOooooooOoooooooooooo
go40000000000000D0000OOO0OOOOOOODOOOOOOOOOOOO
HC-SRO4ODODO0OO0O0000002cmO0 400cm 000000 3mmO00000000000O0O0OO0OO0OO
OOHCSRM4O000000000000000000000000000000000000HC-SR40000
0000000000 TrigOOO0 EchoOOOODOOO0OOO0DOO0OO0OO0OO0D0O0OO PiCa-SOO0OO0O0ODOOOODO
cooboooobooooboooooboooooo

gg

TrigO 10us 0000000000000 000000000O00000 40kHzDO 80000000 0OOOOO
OOO0O0OEchoOOOOOOO0O0OOODOCOOOOOODOODOOOODOOOOOOOOODOOOOOOODOO
0000000000000 0000000000Time Interval 000 RangeOOOOOOO

gg

Timelnterval x 340,, /,
2

Range(m) =
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gogoo

ggoo

Range (cm) =

Range(inchs) =

58

148

Time Interval

Time Interval

0000000000000 0000060ms 0000000000000 0000O000

SunFounder SF006C O O O

SunFounder SFO180 0 000 18000 3000000000000060HzO PWMOOODOOODOOOOOOO
0000 B8OOUOOOODODOoOO0OO00oOoO0o0ooooooooo

ogoooo

ltem V =48V V = 6.0V
Consumption Current* (No

Load) <50mA <60mA

Stall Current <550mA <650mA
Rated Torque >0.6 kgf-cm >0.7 kgf-cm
Max. Torque >1.4 kgf.cm >1.6 kgf.cm
No Load Speed <0.14sec/60° <0.12sec/60°
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DCUOOOOOO

. BF
B

goooooooo bpcoooooooooOooOoOoOOOOOOOOObOOODbDOb

Model F130SA-11200-38V

Motor Rated Voltage 4.5V-6V
No-load Current | <80mA
No-load Speed 10000£10%
Gear Ratio 1:48

Gear Reducer | Speed (no-load) | =200rpm (=180rmp in test)
Current <120mA
ogoooo

0000000000000 0000000000000000000000O00D00O000 SunFounder Company
oobooooboooooboobOooboobOoooObO0obOboooOOoobDoOOobOOoobOOoOobDOoOooOoOoooOoon
cooboooooboooobooobooooooOooOoOobOoO0oooooooOoooOobOoOoOoboboOoobooOoOoOoonon
oooooooboboooboooooobooooobooooboooooooon
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110 00000000000

goboobboobooboooboobooobooboobbooboboobobooboobbooboon
ggooooobobobobbboboooooboobobobbbboooooogbobobbbbboooooooo o
cooopoooo!

goood
s Jonoboobo
«JO000O00ODOO
0o oon

o00ooO00ooOoO00obDOoO00oOoooOoooooooooooog?

gd: bogboooboobbooboobbooboobbooboa
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