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Ras berr?' PR3  Bimansions

Ode B 85.6mm x 56mm x 21mm

40 Pin
Extended GPIO ot
Broadcom anffill
BCM2837 64bit A

Quad Core CPU '
at 1.2GHz,
1GB RAM

10/100

4 / LAN Port

~—" 3.5mm 4-pole

Composite Video
by and Audio
‘ Output Jack

CSIl Camera Port

Full Size HDMI
Video Output

On Board
Bluetooth 4.1
Wi-Fi

MicroSD
Card Slot

Micro USB Power Input.

Upgraded switched

nower source that can
andle up to 2.5 Amps

DSI Display Port
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Raspberry Pi 3 GPIO Header

Pin# NAME NAME Pirr
03 GPIO02 (SDA1 , 12C) oG DC Power 5v 04
05 GPIOO3 (SCL1 |, 12C) o)L e Ground 06
07 GPIO04 (GPIO GCLK)  [MENS (TXD0) GPIO14 08
09 Ground o @ (RXD0) GPIO15 10
Lk GFIUL /7 (GPIU_GENU) Y s (GPFIOTGENT ) GPIUTS T
13 GPI027 (GPIO_GENZ) [OE Ground 14
15 GPI022 (GPIO_GENZ) [MCWMCM (GPIO_GEN4) GPIO23 16
1 3.3v DC Power DO (crio GENS) GPI0O24 18
1 GPIO10 (SPI_MOSI) G Ground 20
21 GPIOO9 (SPI_MISO) OO | (GPIO GENG) GPIO25 22
23 GPIO11 (SPI_CLK) ONG (SPI_CEO_N) GPIOOS 24
25 Ground D (SPI_CE1_N) GPIOO? 26
27 10_sSD (12C 1D EEPROM)MOCMON (12C ID EEPROM) ID_SC 28
29 GPIOOS sle Ground 30
31 GPIO06 ole GPIO12 32
33 GPIO13 L Ground 34
35 GPIO19 D C GPIO16 36
37 GPIO26 ole GPI020 38
39 Ground ole GPIO21 40
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<AMEDH ZIE>

MEZ2HE MO 2% (2R 1%)
10 <->100 ( Center) <->190

BHIE:

G6A: 21ZCl2| & G6D: LEZXE riz|
G6B: 21 Z H © G6C:EZ T
H2| 435t s16, H2[ZEHS: S11

Left turn Right turn

ZAole HEel: My AFEE7H

MOVE G6D,95, 106, 145, 63, 105, 100
MOVE G6A,95, 46, 145, 123, 105, 100
MOVE G6C,115

MOVE G6B,85

WAIT

MOVE G6A, SO, S1, S2, S3, S4, S5

MOVE G6D, S18, S19, S20, S21, S22, S23
MOVE G6B, S6, S7, S8, S9, S10, S11
MOVE G6C, S12, S13, S14, S15, S16, S17
WAIT
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EEH0|E F8 7|57

F4 = ZEH| 0| 22T MOVE HIO[EHO| HMZI A= JEINM 2B o IF0 SIS Ll

2 E7} OFF ON £|HA 2 E 7447} =lCt

F5 = 2 2 H|0|&] AAE MOVE O|O|E{ 0| FH A7t
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F11 = FI02.2 OFFEl ZEISS XY /X|0)A DE7} 24X BA ONS AlZICH
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MOVE G6A,95, 106, 145, 63, 105, 100
MOVE G6D,95, 46, 145, 123, 105, 100
MOVE G6B,115

MOVE G6C,85

WAIT

»
@

AZOAM HMe AX|Off R ZE S| K| giS & AlZICH

IZF2 2 H S11, S16= A <)

MOVE G6D,95, 106, 145, 63, 105, 100
MOVE G6A,95, 46, 145, 123, 105, 100
MOVE G6C,115

MOVE G6B,85

WAIT
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EHHOIE AX =X
1. ZEH|0|Z MX|: CDU| “Install RoboBasic v2.8" Z-> “roboBASIC MF v2.80K(20090709)_Korea" -> “setup.exe” Lf

Ug Pa|xt A O MY o

E'I-.”

2. EZio|H MX|: CDLHO| 2O “Korea” -> "USB 2.0 TO RS232 Windows Driver” -> L 0f

“CDM v2.12.00 WHQL Certified.exe"2 #E|A #Hote = Al SO}

3. EZEHEH0|Z MX| 3 2|7} YME|H Z0 “Korea” -> “robobasic_Vista_Windows7_init" -> "2 £ H| 0|2 MX|ZX|A| s}

it DS 2E 2ol = 2
4. MF-RAFI3Z£0| 7|& &A
Ciget 24 S X Z2O™2

O E

China
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Install RoboBasic v2.8
Korean
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VE]

TH 20161 2THO[3_25 £7H(0614).pdf
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oAt Heote 2 e St
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i
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roboBASIC Command Instruction Manual V2.10

robobasic_Vista Windows7_init

Robonova? Quick Guide

Robonova2_assembly manual

S0 Sound Module

Template Program for Robonovaz

USB 2.0 TO R5232 Windows Driver
'@ ROBOMNOV 2 Quick Guide(Korea)(100518).pdf
L Robonova2 2R (2011-8-27)_2% pdf
SELHR & HE00(E (MR ARSH| o
T 222 7|Z(11-9-17).pdf
T 2223 E20127)E) pdf

e
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THETHEW
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11-08-30 2H...
12-01-09 2%
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2-04-20 2 .
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2. 2240 2|2 E SZ0| OfHl, A0 O HE2 2HE50] AS
(B0 0 Zo7te 24, ATt LELYZ|7], 7|0{7t7] S8
(Y5 282 MF-RAFI3 2&0| %[X3} otEl Z40[ 7|0, HXRE

3. MF-AI6Z [ 2t0f “150903-Al6(line tracer).bas"= 2tQIE 20| A Z+H
(MF-Al6ZE 2X 2A0|7|= oLt 7| 80| 25, §RE2E ALE)

4. Template Program for Robonova2 2L {0 7|2 2&£ O A|AA O

Z|1228 AA O 2H MF-RAFI3 2820| LA $=HsiA A sfjof Th

5. ZEOM AAE A, B sfjorat

6. ZEIRM AAH2 B INYORE J|F St= A0 B2

7. ZEW AN OO = AHE SHX| b= FEI2 AMH|SH= 20| HEEE

8 ZEIM AGAl MK 2 Z0tE HtES U o 28 WO ot 2
(B 3= 0|3= HX| DELAY A ol 55)
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cf = H| 2| ZtO| “PYTHON" 7§t E Al

import serial

ser = serial.Serial('/dev/ttyAMAQ",
ser .open
ser.flush() # Al2l& ==

4800,
& OIOIE Biele

# cHEHICITIOIA Alelg =41 2
ser.inWaiting() > 0:

RX_DATA = ser.read(1) # RX_DATA= 0~255,

g

-
£

= g
o/\l

—

# cHRHI2ITOOIO Al Al2lY
ser.write(chr(int(0))) #

t imeout=0.0001)

1 Byte

T AEFE 0~255, 1byte

EHHO[A S4 &4

DIM A AS BYTE

MAIN:

ERX 4800,A,MAIN A2l £AGHOIE D QUM Agts B0 2+01 MZA, el
Z=AHOIE I 128 MAIN Olcte citdlZ M Tet
GOTO MAIN
ETX 4800, 32 32 gt=S s4E
ETX 4800, A A BtS S4lg, (A 2t2 BYTE, 0~255)

0t
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Disk image 2% % x7(%}

ot Z=H| 2|Tto| e 2td
VNC HX|, YNC 210l §&
FTP 992 =213 AX]
SE A IR RS A Yy
Python & X|
Windows OSO| A 2| PyChar
Python Oi|X| 2% (Al2|¥ &
0. YHICI=EE =2} = HH|0[%] S

= © o N oo U bk W DN
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2t AH|2|ofo| EE

1.
2.
3.

HDMI 2L HZ Sl usB 7|EE, OIRAE HZ AH /Y ot= &
= )
[=]

O[Ci 4 AH|O|2S 0| B3 VNC A2

7|El &

RaSpber Pi 3 Dimensions
M Od e B 85.6mm x 56mm x 21mm

40 Pin
Extended GPIO

Broadcom

BCM2837 64bit
Quad Core CPU
at 1.2GHz,
1GB RAM

Bluetooth 4.1

Wi-Fi
MicroSD /
Card Slot

; Micro USB Power Input.
DSI Display Port Upgraded switched
ower source that can
andle up to 2.5 Amps

elementiu

/ Feorts

N\

4 x USB 2

10/100

/‘ LAN Port

3.5mm 4-pole
Composite Video
and Audio
Output Jack

CSI| Camera Port

Full Size HDMI
Video Output
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ch=H|2|THo| 7 E &8 F

1. HDMI ELH HZ Sl use 7|2E, OtRAS HZE XY 7iE ot= Yl
2. WHOIEE 0|8t VNC &4 WY (Y IZHE)
3. 7IEf YWY
H o =
2 70|22 0|8 VNC UZ Qe (A 1AH)
UsSB3IR=
Wi-Fi 52 o ne) i o H Il o
- FEH SR B2 98, Wi-Fi 3= 2283,
& Ethernet
5VMicroU$BI Q \\
() ® UART(RS-232) Sl 42 @=—————8 NoteBoOkUSB ZEXZA
ANz

LY

HDMI Monitor

10 2= HZO00IE| A 0] - 12V H & 0] HE]

¥ o Wi-Fi 52

o
=

Micro SD Card

5V Micro USBI

~ HDMI Monitor

%9

Ethernet

PC
NoteBook
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2t ZH|2F OS O|O|X| £t

2t Z=Hj| 2| TH0] = MicroSDO| £ & O|0|X|E E0{0f ALE 7+ 3ILT
2018'A Rapi3Z220]| 2f=H|2t0S HX| X Python, openCV S1t Z2 7o 223t 7|2 2l0|E2{2|E dX| of ULt
Rapi32R 0= A0 %M 7| M-S E MicroSDO| £ & O|0[X|E Y 20} 50t0F, OS =X & Al =7 7ts SiCt.

Lot Z2O T SO A2 WY O[O[X|E TS0 = ARO| HHEH SiCf.
M7t 471 B2t MicrosD2| &4 & OSH E2t0|H CH22E 8l YAH|0[E 0%, 057t X2 2 & ofX| = 427t 7| =0

I M USB EtR Q| MicroSD 2|EE FH|stCh (25
Win32 Disk Imager T2 1S MX| &1, 22| Xt Aot
Mt MicroSDE AtE & 42, 16G O| A& UﬂEEI AHE

22 16G 0|2t =3 A2 0| Y2 L, SanDisk 16GE AHE o}7| HFZICE (32G K 22l= &Y A|7H0] & 22 Z &)

_._

(MY &AM 02 MicroSD 20| 15,558,144KB O| AHOIX| 210l T Q)

L E2L2 MicroSD ZE7I U= B2 & €9)
o2 Ml st (FE HH 0.9.5)

5}
_
ot

A w o=

%2 Win32 Disk Imager - O X

Image File Device
|F:/HpiS—imngapiS—lBElElE—minirohut N | [H:W]!

T
Zopy [ MD5 Hash: EI.OEI DO:| Iljg \ MicroSD
| E

Progress _El‘OI |:|'| M _||'|
_ 19%

Version: 0,95 Read Write

29.703MB/s / \

MicroSD O|O|X| & ¢ \ (O|0|X| I X&)

(O|O|X| mt 4-A) MicroSD O|0|X| 27|
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2h=H|Qt OS O[O x| ¥ &l = 7|

O|O|X| w4 =A THA:

i O HbS HDD 2 20| XA 16G O|AFQIX| ZQISHD},

2t =H|0|I}0| EE0|A MicroSDE Wi, 2| 7|0 RECt.
WinDisk32 Z2 13 M3, MicroSD E2t0|H MERSICE,
Image Filed S X| Gt (F SR 2= 7| St=A| HHEHA)
Win32 Disk Imager Z2 19| Read HES +ELC}

2 NHX|= 10~158 72 4 Q(MicroSD 2|H7| =0 &
DFSO{ 7 oY 82 15,558,144KB O| EIC},

N o A W=

O|O|X| M2 &=7] THA:

1. O[OIX|& MZ =7| Ho, 7iHA=z A 52 A=
(F8! o|0jX| 27| A2 MicroSDE 2™ =7

2. MY op 52 oA FZ K|St

3. MicroSD E2I0|HE MERSICE
(582! X SIH StEL |i Lt CHE HZ22] £7)

4. Win32 Disk Imager ZZ 19| Write HE2 F2C}
O|0|X| &=0& <9 35& 7f_"—c'§ a8 o

rir
o JH
rr =
15

II
o
!

ba

%2 Win32 Disk Imager - u] X
Image File Device

|F/H|J|3 img/Rapi3-180616-minirabat ‘ [H!W]\
Sopy O W0sHash: | ROl K| A MicroSD

Progress EE.l'OI H'l AI_'| E_ﬂ
A 15

Version: 0,95 Cancel Fead Write Exit
29 703MB/s

,\

MicroSD O| O] X| &4 & (O] O] X| T X|H)
(O[O|X| mtY 4-) MicroSD O|0|X| 27|

o o

o2

JE= =S LT

D Rapi3-180616-minircbotimg 2018-06-16 278

Ll== 0[O x] &E 15,558,144KB
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VNC AX| & o2

1. Windows PC Off & E2}2X ¢l 3 F5 2X[eHCt

2. 38 & 250 Off & = "vncviewer"2 AM 50| Mot Z2 S AX| ott. L= S AW 745 vne viewer

T2 Z AX| oLt
3. Address: 169.254.214.106::5901 ( Bt Xt5 A=l T = OH0| EO|H A2 169.254.214.106:5900 22 A4, CPU H
S8 30% e sit=

id: Pi Root P/W: minirobot

n Address | 169.254.214.106-5901
c Picture Quality  Automatic

Authentication

Username | pi

Password | sessesess| |

Cancel OK
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o . I Z . I I

FTP T2 2He ntoe == 71 QIC} I I e I aThofreeFl’Psolution

(o] M H — TI o =X = - . . . .

Tt Filezill 2hE2 Z2O™MS FH, 7|20 2 MY sirt https://filezilla-project.org/download.php?type=server
BHIHO|3 - sftpy//pi@169.254.214.106 - FileZilla — m| %
oHEFE #HEE 29Mm 8F AMHis) =036 =E22H)

A|'O|Eg7ed \bﬁlﬁ'|f—--—_--"|h'h° % ¢|$Q &8
s — T m— =
pen W&
Op-EﬂCV Al=- 7/
Opencv_python3 22 home
PLC_Test = | pi
Program Files
rapi-img v
e PR | EEE
[7] bash_history 1C
(2018 -5-15) B A Sk o [] bash_logout
7= _ Jidea [] bashre 3
LH oOTT E'I 2017-12-14_1012 [ ] xsession-errors.old ,
build (=] profile
camshift-example [ mini_cts4 py 11
data [ serial_test py 4
dist [ Xauthority
FaceFeaturesDetectors [] xsession-errors z
[ SRR Y ‘
< > < >
265 ot 5 g C|AE 2| & 37|: 156,002,403 HHOIE 10 I 9 27 C)&HE|. Z 37: 36,814 HIO|E
MH/2E T2 @3 ZEZE Gy 37 24
<
—[ 07 ot 1 HE =X l H& 85 |
DO G2 uAe e

[El
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https://filezilla-project.org/download.php?type=server
https://filezilla-project.org/download.php?type=server
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FTP =203 MX| Sl ZH

DAE:169.254.214.106

AEXE pi HZEHEHZ: minirobot

MO E 2| At

o= d=(E)

=
! 2Huto|3

=% aF  HsE3 2N
SAEH): | 160.254.214.106 |EE(F‘J:|:|

HESES(T)  SFIP - SSH File Transfer Protocol

> |

212 SBL: |2

> |

METHU): | pi

HZHSW): 000000000

Background color:

H] 20w

C MaoEN) || MEte |

4 =0EM) || oE HRIE |

. smm || =A0 |

ez || @O | A
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XN|= OS o|O|X| AX|
1. OSHH: OS Linux-4.9.35-v7+-armv7I-with-debian-8.0

2. Python AX| B H:

LH-E

2.7.9

3. OpenCV 2X| H&: 3.1.0

Looking for a specific release?

Python releases by version number:

Release version

Release date

-

Click for more

Python 3.5.1 2015-12-07 & Download Release Notes
Python 2.7.11 2015-12-05 & Download Release Motes
Python 3.5.0 2015-09-13 & Download Release Notes
Python 2.7.10 2015-05-23 & Download Release Motes
Python 3.4.3 2015-02-25 & Download Release Motes
Python 2.7.9 2014-12-10 & Download Release Motes
Python 3.4.2 2014-10-13 & Download Release Motes

>
O
>
|>

7|

il

Python 2.7.9 B 4X| 21
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1. T2 ZA=

4| O X Off & &t LICH.

L}O| & (PyCharm) 2X|517| (R =®) 2t=H|2[LiojofjM 22O Lllj= StO[F AE SHX|

https://www. jetbrains.com/pycharm/download/

2. RtM|et 2 F (M

—

@ PyCharm

= X)=>

http://securityspecialist.tistory.com/58

Ccoming in 2012.2

FaR What's New Features Docs &Demos Buy Downiload

Download PyCharm
NEE 30 L2
Professional Community

Full-featured IDE
for Python & Web
development

DOWNLOAD

Free na

Lightweight IDE
for Python & Scientific
development 22l

DOWNLOAD

Free, open-sourca

[2& 1] ZtO|E (PyCharm) SA)

EHO|X| CH22E 2H
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Windows%| Al PyCharm & X| S 2t0|E2{2| HX|

& openCV [D:¥openCV] - ..

mini_cts

openCV = [ mini_ctsd.py
5 v @ mini_cts4d py
E‘* openCV
— il External Libraries
- platform
MLmp np
argparsd
cve
serial

7 Structure

time
Sys

Top_name =
b _Lower
hsv_Upper

calar_num

hi_mas
h_min

Sl
S_min

Y




WindowsOfl Al PyCharm A X| % 2t0|E2{2| HX]|

Project: openCV

Keymap

Editor

Plugins
Version Control

Project: openCV

Build, Execution, Deployment

Languages & Frameworks

Tools

¢ Project Interpreter

EEEST
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WindowsOfl Al PyCharm A X| % 2t0|E2{2| HX]|

2ot 2t0| 22| A (O Al: openCV)

& Available Package 4

rage for OpenCV python bindings.
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oMl == (1. A2 &

1. 22 H|0|& =2 10| A "RAFI3_E A

(2ES DE[7} of fEI AEHZ O}

pi€raspber I';‘pl sudo pythor

[

2 55

Sl serial_test.py,

RAFI3_SAI=HQl

Serial Test Program

MINIROBOT Corp.

ke

Exit:

179 Press

ESC key

EXNAHEENM =XH 22 1byte (O]
B S 2t=H2[oto|of S8 2Lt

YZ olHMO| T2 oS MENSH o
EROIl A 7| 2 = 1~97tX| Q| =X}
MO E2EZ lbyte HIO|HE H

J(1|01EEO1|)\1 H*% HOlH= 2x2[ &4
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O =23 2. GaKN2| U AZ[DEA: mini_cts4.py, RAFI3(180615)& 2 L7 bas)
1. EEH|O| 2] =2 30| A "RAFI3(180615)8 2L M bas” LS @E 10|, Z20|| CIRZY 2 of ==Lt (AN

THotn, 3E IEE= AEXATH 00k &)
I:

2. 2t=Hj|2|oto| EE HHE oM “sudo python mini_cts4.py” £ Al SiCh

Mg Z2O/S Al SHH, X ot HE AT E f3H QU
ATH 0| AHFS e

7|2 E AWO|AHHS oHH =20 AYNE| 2= HAIZH ekt ot

~ZE Y0 =8

Zt MY H, s, V28l MAX, MINZLS Bt 7|0, flol= Y=
T A

X0l HOf ZOLOf, CEA| 2 -A3|

e Color_num &{22 & 107tX| M&= ME 8 == =+ ACL

Smin

S Min_Area ¢{2 =& H2 *—”.%*EI SHYS LiF7|= ot
xX=E O
=

Vmin

=~ O
T Feio| e mo|x
in_Area

0
Color_num O)

AAL SE A RASHH A o)
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ch=H|2|ofo] EE 2E Al At5

@S>
Programming

Q Office

(ﬁ) Intenet

H Games

@ Accessories >

m Sound & Video >
@ Help

T g
q fun & Appearance Settings

e%s Audio Device Settings
w Shutdown.

IW Default applications for LXSession I

-‘} IBus Preferences

- @ Keyboard and Mouse

E Main Menu Editor

‘ Raspberry Pi Configuration

1. 2r=H|2|T}to| o

=> Perferences =>

o Za/sic}.

Default applications for LXSession = 2
2. LXSession configurstion &0 Autostart
3. Mannual autostarted applicationsZt2| 5t
A ZEAWS §o W ElCt
4. O Al( @sudo python mini_cts4.py)

5. 20 el A 4 REE HIA =

2rj Fol Agh

LXSession configuration =

Launchlng appllwtlons

1 Core applications

[ Autostat_
Settings
1 —
0l wE S &otCt
Tt ADDHI = FO0f Af
SiAl sf = == RUCH
2 oY A, 32 oiY0| gi=
* k% _7|<_9| * %%

| Settings
Disable autostarted applications ? |no v

Manual autostarted applications
o @Ixpanel —profile LXDE-pi| Remove

« @pcmanfm --desktop --profile LXDE-pi Remove
#@xscreensaver -no-splash Remove

) #Tum off screensaver Remove

« @xset s off Remove

- # Tum off power saving| Remove

~ @xset -dpms|Remove

_J # Disable screen blanking Remove
#@xset s noblank Remove

I # Hide the mouse cursor| Remove

~ @unclutter Remove

#@sudo python mini_cts4.py| Remove

Add| i
Known Applications
Enabled Application
O  GSettings Data Conversion
O PulseAudio Sound System KDE Routing Policy
(] Ixkeymap
M  PulseAudio Sound System
420= 22 M7 & 5 US.
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E,22X0M

HEQ KO E
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E=
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Xsd

C

XO| OrAEH =z &

Z2IYS oL

o
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ol
—

,ofoll o

7k A0
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