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1. webOS 27|

2. webOS Open Source Edition 27|

3. webOS OSE 2 ETH
4. webOS OSE ZHE 2| EM

5. Use Case

webOS
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webOS= H7t82? @LGExR

* webOSEt?

KOl HA A|AE (Luna - Bus)

Sk App Framework X| & CInD qo 1D
Palm2]| Pre, HP2| Touch Pad,

LGHXIC| TVRt Signage, 20LE Y X| SOM AFE SHE

web Centric

* Use Web Technology to Develop Apps

::: . | -- : m
HTMLS, CSS, JAVAScript E HTML -[R\I:IILS

e A NGULAR
s | (@) Symfony

Web App Frameworks

17 webOS
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Ft Aol Z WP LG HX}
webOSs’} 20|12 &

* From Palm to LG

Palm Pre Samrtphone Smart TV Smart Watch Robot

HP Touchpad Tablet Digital Signage Refrigerator Raspberry Pi

18 webOS

Open Source Edition
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e & LG X}
XI3}S= webOS ®

2014 2015 2016 2018
@ @ o & o o} ® o o}
Afro Beehive Combover Dreadlocks Emo Flattop Goldilocks Hitop IVY League

o a

BEEHIVE DREADLOCKS FLAT TOP

First LG Enhanced Light- Improvement Better Enact Upgraded major Features Open Source
web0S Performance weight on media connectivity introduced components for Robot Edition

19 webOS
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webOS Smart TV2| 3} @Leux

se-n"!‘m'@u
FEES

4.
>F
B
’
v
& BETRHEe

webOS TV 4.0 Home

F \"Ll\/HUM
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webOS OSEE= H7I2?

* webOS OSEQ} 20| OtLt

Build one yourself!

* webOS OSEZH?

- webOS2| Open Source Edition
- webOS E81Z 92| 0epn Source HH

- Raspberry Pi 3B O| S} HH0f|A] S &

- Web ¥1} s A H| A, Native Y1} MH|A 7 7=

- loT, Al, Robot 52| 4K} MHsiH Z0f20| Y
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* webOS vs webOS OSE

- Core component= 22

: SAM / WAM / LSM / Luna System Bus S
- A 2| P2 OHE

_ ClHto|A E3} 7|50 =3 of

23
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webOS OSE O} 7| &l X @LGux

webOS Architecture (simplified)

Core
Applications

?ppli:ati u:
rameworl N .
: ative
Beanwiser . . .
ActivityManager | | appinstalld Apps Web Apps
App Display Media i18n/110n Diagnostics Connectivity DB
SAM Lsm uMs IME Mgr crashd Network Mgr D88 2
WAM videooutputd VKB rdd Bluetooth Mgr
Activity Mgr audiooutputd I I I
pom N | Enact
Notification Settings Development Misc. Intelligence Robot External Device | Luna BUS I Framework
Notification Mgr Settings Service devmode Sys Service Al Service ROS Bridge: PDM
configd Download Mgr TTS Service I I I
Event Moritor Context Intent Mgr
Bus Display Media i18n/110n Diagnostics Connectivity IS Service DB S AM < WA M
152 a g-media-pipeiine iLib Pmlog ConnMan Nodejs LevelDB N d 1
QpA PulseAudio ou pmtrace BlueZ Tt (=] e._] S . _
R == [ == e Service Service 77 i
HAL Base Libs Boot Web Engine Performance Intelligence Robot.
Nyx. OE libs bootd Chromium filecache ‘Google Assistant ROS2 | L s M
systemd
Event Display Media Device Connectivity Performance General
e woyoedEs | NAA e e - e System Library
Mesa Bluetooth
KMS/DRM
OpenGL ES
Linux Kernel

24 webOS
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webOS OSEQ| A+ QLawd

Framework
(jQuery, vue js,
react, etc)

Technology °

25 webOS

Open Source Edition

Web App

Enact
Framework

Develop

JavaScript
Service

App &
Service

Native App
& Service

Qt Framework
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71Xt AO|E

* Ml 8

Discover
Develop
Blog
Community
Source

Enact

web

Open Source Edition

Discover Develop Community

\
Welcome

<
. webOS Open Source Edition is a powerful yet versatile platform
- with lots of innovative features

/ LEARN MORE

Explore webOS Open Source Edition

Get the basic information you should know before starting the webOS OSE development.
Learn about how to set up your development environment to build webOS OSE.

Getting Started

Roadm ‘l‘

http://webosose.org/

26
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TN X} AbO| E Lam

* Fo ru m Topic Category Users Replies  Views  Activity
om.webos.service filecache documentation Platform Development
C by ice fil he d i 0 7 17h
=30
- - — GPIO interface | App Development T 5 98 18h
X.II OI. Intelli) IDEA plugin instead of Eclipse | Platform Development 6 . 14 117 19h
- | -
[EVENT] welcome to web0S booth in the OSCON 2018 DO = a5 5d
- EE ) |
Web0S prerequisite and make errors (Rasphian-9.4) -5 G‘ 10 537 8d
- O I t development (i) 12d
7 = I—1 O E o Q ! iL 4 457 12
Roadmap of \WebOS OSE | Platform Development COLOY 6 879 134
WebOs App Development | App Development e . 15 217 15d
BREAKING: Latest Kodi supports DRM also it 0 87 25d

http://forum.webosose.org/

27 webOS
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- Generate

- Inspect

- Install

- Launch

- Package

- Setup-device
- Pull/Push

- Server/Shell
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W LG HX}

B ZHE|RE webOs OSE CL

C:Woscon_demo >ares
Ares—generate

ares—launch
ares—package
ares—pull

arez—push
ares—server
ares—setup—device
arez—zshell

C:Woscon_demo >

-1
Generate files for a weh0OS app or service

Provide URL to use Web Inspector or HNode Inspector

Inztall or Remove app from a device
Launch or close apps

Create a webhdS application package file
Pull file from a device

Push the file to target device

RBun a local web server hased on path

Add or modify the informations of the devices to use

Open a device terminal or run a command

=y -

http://webosose.org/develop/sdk-tools/cli/overview/

28
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e &= @ LG
H = :I'I' http://webosose.org/develop/sdk-tools/emulator/qemux86-emulator-linux/

* QEMU Emulator

- QEMU 7|4t
- 2k=H||2|z}o] Q10| = webos OSEQ| 7| 52 HIAE & + A
- E|5A(REFRHEUATL RS 7S
- QEMU & webo0s 0| 0| X|, Emulator Package Z £
o QEMU-E& 0| 0| X]| : http://build.webos-ports.org/webosose/qemux86/

o Pre-built Emulator : https://github.com/webosose-emulator/prebuilt-emulator.githttp

29 webOS

Open Source Edition
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LT
7 H HEI' E:I'I' http://webosose.org/develop/sdk-tools/beanviser/beanviser-overview/

* BEANVISER

System / Process CPU

OVERVIEW  SYSTEMCPU  SYSTEM MIMORY  PROCESS OV ROCESS MEMORY OGVIEWIR  LSMONITOR  COMPARE SYSTIM LOGS

System / Process Memory

START STO! CLEAR SAVE IMPOR HISTORY DATA
Log Vi
og viewer ——
LS Moni P T N TURPY
- onltor ’«/ x‘x i “ HA‘ i ,_~n’4 ,‘ 'l wl ‘NH VA L A bt 1‘ -'.u‘"i“{.',w;v(} PO S )."-l\” " iy
| 10:59:00 11:00:00 110100 110200 11:03.00 12:08:00 11:05:00 11:06:00 11,’07; 11:08:00

START TOi CLEAR SAVE INPORT HISTORY DATA LIVE MONITORING

cpullsed

11:04:00 11:04:30 11:05:00 11:05:30 11:06:00 11:05:30 11:07:00
“!’V Y et .
Time (ARTThm: s,

woverall @usermode @ kernelmode @ others

30 webOS
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3rd Release in 2019 (April 2019)

Version added 15-Apr-2019 | Modified 16-Apr-2019

We are delighted to announce the major feature release of webOS Open Source Edition (OSE). This release includes the following new features:

« \Web engine upgrade to Chromium 68

» Camera service & Camera pipeline

« Context Intent Manager & Workflow Designer
» Physical Device Manager

» Virtual Keyboard

= Enhanced Enact Browser

32 webOS

Open Source Edition
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& LG
web0S OSE2| O| 2} @
Data Marketplace %, e0®®
@®
o’ Smart Home
Artificial @%
Intelligence © 9
Cl
- webOS
®
Smart City
Cloud Computing Open Source Edition
=l
e ..
L J
3
Automotive
Health Care o°
'o.‘. ®
Robot
33 webOS

Open Source Edition
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webOS OSE 7|dF9| webOS Auto

web O Auto
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AFAH O Leu

webOS

Open Source Edition

©

Rt it 2te

«O|A ET Open Source
Developer

WebOS

Open Source Edition

36 webOS
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Contribution

* platform 7H2F X}

- Build framework
- BSP bring up

- webOS Components S

* App 7H'E X}

- App framework
- SDK

- Sample Apps &

GitHub

github.com/webosose

®

Requesting
Review

A

h

®

Accepting
Pull Request

252

Mamtalners & Reviewers

37
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http://www.github.com/webosose

@

Signing CLA

0

9
Making F'uII Request x‘#\

Deuelop ers

@

Conducting Code Review
and Voting

webOS

Open Source Edition
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SNS @ LGHx

* Youtube : https://www.youtube.com/channel/UC8wy-KVyw;jZ9CPrVeq4DvmA

* Twitter : @webos_ose \J / webOS

¥ Linkedin : webOS Open Source Edition
Available

LEARN MORE

Tweets Following Followers Likes Lists Moments

111 1,951 389 231 0 0

Tweets  Tweets & replies  Media
webOS OSE
@webos_ose ., webOS OSE @webos_ose - Aug 22 v
1
R Nattis e B anbire el |t sk fN r;abv:SZSS;)ew followers from USA ®8, and more last week. See tweepsmap.com/!
for webOS Open Source Edition. HAPPY -
PROGRAMMING with webOS

& webosose.org

Q View broadcasts

Joined March 2018

©® Born on March 16, 1978

Open Source Edition
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* A0E ZOHAEE

- webOoS= 2f=H|2|It0|0of| A FSE.
- A0 X E MLl wifi, Bluetooth2 & 4! (Web Socket — wifi, SPP/BLE — BT)
- HEX| MM HEE BLETY SHAHLE Mo = AS
Ofl) 2FxH, xH ' 27l Al
1) webOs7t € X| El &= C|HFO| A0 LT A
2) 3d2 E= S0l tlim] QL Aoz HMet

o) 58 383

M
2) 810| WX| X2 LM LEF
ofl) M A 2t 2l W FUK
1) SE7HEOX|H 7147 S HES 2]
2) §0| E|H HE

40 webOS

Open Source Edition
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AOIE = @LeEx
—H ==
* Web Application vs JS service
- Web Application
1) HTML + CSS + JavaScript 2 7+ =l Applicaion
2) Luna-Service APIE AI26IX| LN Y BEEOE 706IH otH H2l X oM e S&Het
3) Web Application ZH'E S0 ui/ux E 2 A =S = U2
- JS Service
1) Web Application 2t | I 7| % &| 0 OF ‘gt
2) Web Application 0| S &0l 2E AH| A= SEE|X| %S
3) CI£ Application EE= CHE AMH| A 219 E410| 7158 (Luna-Service API T1¢1 A])
Of)CIE WS }Hc= M
Mol Ml SO0|X| 5= U = YA AHete| 40| 7ts, o|HY =4 &

41 webOS

Open Source Edition
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Room 1

Room 2

web '

Living Room
‘“.
°
\WebSocket
Room 3
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Google
Assistant

Internet «, '}

-
H Unsplash Developers

2 YouTube

webOS

Open Source Edition



Hi78l

HME A/ ADIE 2 Sicis 2zEgio) ZHYY

The World Embedded Software Contest 2019

W LGTX}

* Sample Video

4
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MOde B 85.6mm x 56mm x 21mm

Extended GP.IN
Broadcom
BCM2837 64bit )

Quad Core CPU
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1GB RAM

(For |« T M A 7008tCH HOE 7| S ¢ Btz a|Ttol s 9

B ... ... ZeZ o2 sy X2 I} B Aboj| %o| =xfe
- Composite Video
and Audio

Outputdack | . &1 O| 7t240| M B0} 2R A &H WH 70|
CSIl Camera Port

On Board
Bluetooth 4.1

MicroSD
Card Slot
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Raspberry Pi 3 GPIO Header

Pin# _ NAME NAME  Pin#
1 .3V DC rower, -pe DC rower oV T

03 GPIO02 (SDAT , 12C) ol e DC Power 5v 04
05 GPIOO3 (SCL1, 1°C) 00 Ground 06
07 GPIOD4 (GPIO GCLK)  [HONE (TXD0) GPIO14 08
09 Ground D © (RXDD) GPIO1S 10
7 GPIOT/ (GPTO_GENO}) eLe (GPIO GENT) GPIOT18 T

13 GP1027 (GP10_GEN2) (OO Ground 14
15 Gprro22 (crio_cenz) M| (GPio_GEN4) GPIO23 16
17 3.3v DC Power DO | (crio GENS) GPIO24 18
19 GPIO10 (SPL_MOSI) 00 Ground 20
21 GPIO09 (SPI_MISO) L) (GPIO GENG) GPIO25 22
23 GPIO1L (SPI_CLK) @ (SPI_CEO_N) GPIOD8 24
25 Ground D C (SPI_CE1_N) GPIOO7 26
27 10_sD (12C 10 EEPROM)CMOM(12C 1D EEPROM) ID_SC 28
29 GPIOOS olle Ground 30
31 GPIOO6 DO GPIO12 32
33 GPIO13 sle Ground 31
35 GPIO19 ole GPIO16 36
37 GPIO26 ole GPIO20 38
39 Ground ole GPIO21 40

Rev. 2
2a/2/2016

www.element14.com/RaspberryPi

FEEE & HOEE Holg A

Raspberry PI3

(TXDO) GPIO14
(RXDO) GPIO15

HoRE S
(MR-C3024FX)
4800BPS
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MEEH MH 2= (2#915)
10 <->100 ( Center) <->190

REIE:

G6A: 21ZC}2| © GeD: LEZ Cl
G6B: AZ T & GeC: RLEZ T
H 2| &5}: s16, H2|ZHY: s11

Left turn Right turn

SAG|o|E] HEY: M ALEE7H

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, S0, S1, S2, S3, S4, S5

MOVE G6D, S18, 519, S20, S21, S22, S23
MOVE G68B, S6, 57, S8, S9, S10, S11
MOVE G6C, S12, 513, S14, S15, 516, S17
<MEREH XZE> WAIT
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F6 = 2 EH|O] %] &A% MOVE H|O|E Of M7t A= SENOAM =2,
Flote] 22 BN 1SS0 2F 2H SHE &
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24 EolEQl Y TE
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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
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MOVE G6C,115

MOVE G68B,85

WAIT
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FIOUZER
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ZHH0E MX A

Z 2 H|0| 2] M X|. cDLH Ol “Install RoboBasic v2.8” & 5 -> “roboBASIC MF v2.80K(20090709) Korea” -> “setup.exe” Lt 22 Z2|X} Hot O =
A Shot
E2t0|H HX|: coLiOfl £ “Korea” -> “USB 2.0 TO RS232 Windows Driver” -> LH Of|
“CDM v2.12.00 WHQL Certified.exe” = 22| X} Tt 2 M3 SiC},
E2EHO|E MX| Z M7 UM EH, Z “Korea” -> “robobasic_Vista_Windows7_init” -> “Z2 2 H| 0| 2] AX| 2 K| A| 8 2 H txt” Tt L S

2E 2ol = 22 SCLO| A= BiX| oS 22X} Hete = AJ oot

w

LA

MF-RAFI3Z2 22| 7|2 A A= cDLHOf| “MF-RAFI3” Z 5 LJ O] “RAFI3(180615)8 2 LH T bas” 2 & X
Ctot B M Sl Ol X Z2 222 CD “Korea” =L -> “Template Program for Robonova2” = LG & &
o= : N 2 0= - v ED LR
China 2016-06-14 22 oY 0 MR-C3024FX 2016-06-14 23
English 2016-06-14 25 MY =0 MR-GYRO 2016-06-14 2%
Install RoboBasic v2.8 200e-06-14 2% Itz E0 reboBASIC Command Instruction Manual V2.10 2016-06-14 25
Korean 2016-06-14 2. ItE SO robobasic_Vista_Windows7_init 2016-06-14 2%
i MF-RAPI3 2016-06-14 2% I3 EO Robonova? Quick Guide 2016-06-14 2%
42| AUTORUN.INF 2008-12-10 2. 22X BE Robonova2_assembly manual 2016-06-14 2%
6] minirobot.ico 2006-03-31 @F _ ICO T+ 5D Sound Module 9016-06-14 95
Template Program for Robeonova2 2016-06-14 2%
USB 2.0 TO RS232 Windows Driver 2016-07-07 2.
o= ~ B E X ROBONOV 2 Quick Guide(Korea)(100518).pdf 2010-05-18 @5
'@ Robonova? WAH(2011-8-27)_2% pdf 2011-08-30 2H ..
T 2016\ 24IH0|3_2 % £7K(0614) pdf 2016-06-14 2% A 5| EEkHe g HEDOE (MR AR bt 2012-01-09 2.
[ ] RAFI3(160614)kr bas 2016-06-14 25 B L 2ELHR 7|£(11-9-17) pdf 2011-12-01 @3
T B 223 CE(0127|E) pdf 2012-04-20 28
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RAFI3(180615) 2 2LH M bas

oM el23

ZEIY AL 28 U I 2F

I
24I1/201 MO

= O
ZEH|O|E] AA "RAFI3(180615)3 2L M bas” 2|22 8 S2 A

-1 =

o

=
B =
w

9 % . 2. 2AL|Of 2[2E SE0| OtH, AALfof O B2 2EH=0| /US
4 5 6 =4 &0 Z07l= 2N, AT ELE|7], 7|07H7| &)
RS & (Y2 22 MF-RAFI3 250 Z/&2t otEl ROl U7|0f, HEBO 2 AL8)
?-‘%2"* Eéofé Qj%” 3. MF-AI6Z QHoj| “150903-Al6(line tracer).bas"= EZFRIEHO|A &&H AAT} AUS
g=ee T oBsge ( MF-Al6Et 28 AA0|7|= St 7 H0| 22, FEE2E AL8)
%5@51 9;;50 4. Template Program for Robonova2 EL LHOf| 7|2 E& O&|AA 5 /US
A (1228 22 M2t MF-RAFI3 2820 SHAH =838 A2 8jjof &)
S G B 5./ =20 AAE A W sHofgt
6. T2 AANS 25 URYOR J|2 sH= 0| ES
A 7. D20 AX QIO AMR B1X| = REIS AR[HE 0| HERE
O afe 8. TR TYA| TH 2M AIE vHES s 44 2 o] sHe HO| HHET
o e (2 A=, 0|5 = FX| DELAY AlZH Ho| §8)
9. XFO| MM = 2} BN w2}, ON/OFF 3t Z{0] E4
Dialalé.go m%}g mggasgo (=2l = OFF, 0|55 0= ON, €0 Zf= OFF ...)

= E G
Xoj2 =&

= AANYE
On/Off 2
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o Ho{EE 7| et =o| ALt LAY

RIHCIE s/w SZOTH R EEUZT ALEAL H7HA= SL=/ 0 HE0| 27 (hE=Al 24 M| = US)

IR B 2 QI FH| O] H/w 2IE AL HH B 3

ulo

ZEHOIY Z2 I I Al YO “GoTo 2HE” 2t “Gosus 2HA” A 2|, (“Gosus 8 =& 22l Of =
220 M7= “RETURN"Z 0| EXf sfjoFgt.

“GosuB 2" @ =0 1 & Gl= ZR0| “RETURN' == ZHLIEH
HHE{2|7t Qle ZR(HHEI M7 HHM (gD 1270 T ER), B 5™ = A8 S ook &

20| BN R Al MEDE 0| 228 80| K& HO

SN FH H/w IHE2 MY Yot (2R 2007 €2 S0 HEAL 2 2A A 2R D 282 ALE)

_|

HHE{2| WA 7 =7t ot7| 20, Bigl =0 R 2| 2 iof 2.

SA 2R STSLHAM YHICIE 22 3™ S o= A0| HHE &
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(FIILEE
MINIL/~OBOT

2 =H| 2| Z}O| “PYTHON” 7HEf EAl AA

import serial

ser = serial.Serial('/dev/ttyAMAO', 4800, timeout=0.0001)

ser .open
ser.flush() # Alcle =41 HIOIE] Hele &

# chZHICIIHOIOIA Al2IE ==& 2 Y

ser.inWaiting() > 0:
RX_DATA = ser.read(1) # RX_DATA= 0~255, 1 Byte

# 2tAHI2IIOINA Al2lY sS4l &Y
ser.write(chr(int(0))) # = At2t= 0-255, 1byte

EHH| O S &4

DIM A AS BYTE

MAIN:

e
|0
HU
Pl
0%

ERX 4800,A,MAIN  “Al2l< S=AIH0IEDF QL0 Ack= B==0] 2tol M&, T2l s 2t
=& OO0IE I 82T MAIN O =zt

GOTO MAIN
ETX 4800, 32 32 gis SN
ETX 4800, A" A 2t= &4lg, (A 2t2 BYTE, 0~255)
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2019 FHLO|E O (HI] B2 S =2 olet)

10. 58 =& X|H

9. &=t ME =2|7| 712t (OF2 HIE SO =20k &)

8. MEH & doli=



BEEE MR A7/ Xsd S 0| E “MF-RAPI3” Q ans szepo yuan

FOUZEZ
av N OBOT

10. & =& K| H 8. ME{ O Xtof 2
o. &3t ME| 22|17 712 7.2+

N

) 6. HHE2H Zoli=

r

5.2 1t
4_E_O|- AHOH £
2. M0l = % o=
2 0ls 3. A ACte
T T2t
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201943 O|M 7| 2 744

UOZZR2 RUHOE F
[efe=z=&2o| 42 5td 9l
2E0| SHOICL A FA0|
MEE Satollof 0|4 85

Hifatel 282 o 2ROl
Zb74S QX|3OF 5101, 20| X| ALt
0|52 g8 M= of LIgICt

O
I'I

2 2RO Tl = A7t
L)

HF 7 Of A = OF EiTY

M

ME 2t

EX0| KOt FEL = S0
o8 gA = K= =

MEE 22|31 MM 0| SoH0] &=
Sf{ OF SHCt.



L ol e . H7g
How g AT XSS S0 50| = quprapiz” Gy sinas szeuo o

=

cr=H| 2|0l EE

HOMI 2L A& Sluss 7|2 E, Ot A5 HE AT Vi E o= & H

1.
2.
3.

o[ A 0| == 0[&gtvNC

7| Ef &

FIOUZER
anr S OBOT

IvEENI WE

Mode

Wi-Fi

Card Slot

Raspberr?f Pi 3

B 85.6mm x 56mm x 21mm

40 Pin
Extended GPIO
10/100
Broadcom / LAN Port
BCM2837 64bit
Quad Core CPU
at 1.2GHz,
1GB RAM o
I SN .~ " 3.5mm 4-pole
On Board — =S Composite Video
Bluetooth 4.1 , - and Audio
Output Jack

MicroSD /

DSI Display Port Upgraded switched

Dimensions

CSI Camera Port

Full Size HDMI
Video Output

Micro USB Power Input.

Rower source that can
andle up to 2.5 Amps
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0

FEE MF 2/ XS

cr =M 2| ofo] 7h R 28 T =

Raspberry PI3 Model B 7| & 0| 0| X| & X} XS

Disk image B & Z&7|=}
2t=Hj|2|mto] 7HE et

VNC A X|,yNnc 2391, &

FrP 2 T2 134X
SEAZEOM s A8 gy

Python & X|

L 0 N o U Rk W N PR

Python 0| K| 25 (A|2|E S4I, MMFH
10. YHCIELEQ ZEHH|O|X S

7= H&E olojx| 2% (2X[= o[ Ee{2| X B =)

Windows OSO| A 2| pyCharm A X| &l 2t0|E 2{2| &= (Opencv, Al2|E

ct=H||2|1to| 7| 2 X|Z o[0|X] F= 0 X

ID: Pi  Root P/W: minirobot

90

: OpenCV, %

1 S 0| E “MF-RAPI3” % SIHICI= AmEQyo) ZAY

The World Embedded Software Contest 2019

FIOUZER
anr S OBOT

IvEENI WE

FEXzE oA

_ =
=3S)



2r = H| 2| It O] 7HE =5
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22 5 AT XS S0 0| = qvFrapR” Gy szauo s

FIOUZER
NI N OBOT

IvEENI WE

o = oY
1. HOMIEL|E ¢1Z Y ysg 7| EE, OFRA S AA RIF |4 8= b
H O =
2. HHOIEZ0[8%tvNc HZ T (HY AHZH)
3. 7|Eteg
== Ie) 4 H} EH N 4 EH
= 2 A 0| == 0| 2etvnc HE o|'|=|(:'1|_'|o|' Az =)
USB 3|2

= WiFi 2 oo niie) | oo = I AHO

Micro 8D Card - AEM SRV ER 88, wWiFis2 2R3
J Ethernet s
5V MicrousB
RN BRI \\
Q’ D) E UART(RS-232) Sl 2! @————0 NoteBoOKUSB ZEXA
; Aol g
- { o—o WiFi 52
HDMI Monitor
*>—
b = Ethernet
5VMicroUSBI
10 &S HZ0II0IE| Fl0f - 12V & 2 0l EHE]
Be——————  sWiFis2 AQEe =
Micro SD Cal o—|_‘ ¢
5V MicroUSB Ethernet \s/,
Q‘ FRE BRI
: HDMI Monitor
Ethernet
- —
PC NoteBook
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ot Z=H|2F os O|OfX| &t2| (K& & 0|0|X| 2t0[F)

+ Ef=H|2|T}0| &= MicrosDO| £ & O|O|X| £ & 0fOF AHE 7hs ShEY

+ 20183 Rapi32 20| 2t=H|2tos A X| B! python, opencv 1t 242 70| 2ot 7|2 20| E 2| E EX| ol =ULLY.

+ Rapi3EX0|= ALE0| HM £7| M S El MicrosDO| £ &l O|0|X| £ B & 20} F010F, 0s =X LAl S 75 StCt.
|'

o EStZ2 O YL SO A2 Y O|0[X|E BH=0] &= 40| HHEE] 5ot

. EEZX7I M7= B2} MicrosD2| &4 tE= osLt E20|H L2 2E 9l H|0|E 0|, 057t AN © 2 S Xt 81X
e ER7H U7 Eof o Satel= 02 S 2.

1. 2 ™ usB EtR 2| MicrosD 2|E & FH|BICH (R “ES 2 MicroSD ZEZIJAE=E2 = ER)

2. Win32 Disk Imager Z2 12 AX| o}10, 22| Xt Hote 2 Mall otCt (HE A 0.9.5)

3. At MicroSDE AHE & 42, 166G 0|4 0| 22| AL BHCt,

4. 22166 0|2t 27 &2 40| A2 L, sanDisk 16GE AHE S}7| HFEICE (326 M 22| = A Y AlZto] H @2 A &)

(It £ M4 O 2 Microsb 20| 15,558,144KB O| & C1X| =0l 2 Q)

%2 Win32 Disk Imager - O X
Image File Device
|F/H|J|3 img/Rapi3-180616-minirabot 4 | [H:#]
T
Zopy| [ MDS Hash: | s XN | \ MicroSD
Progress EE|'0| I:H .k| E—I!
e 2

Version: 09,5 Cancel Read Iiftite Exit
20.703MB/s

5 (010Ix| T A %)
) MicroSD O|O| X| &7

MicroSD O|O| X| &
(O|O| X| m ! A4 M
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HoW gE A/ XSS SO |E « "%g;ﬂ - om
—— — - E AZE? Tiche|
o= * | —|—7 / x O O TI —Ll: 0 s MF RAPI3 ﬁﬂLﬂEmb:adedSoﬂﬂgn;ﬂOW
FOUzZ
o i - MINI /N OBOT
= H| |01 X =7
ct=H|Q9t os O|O|X| B Y Sl =7
O|OfX| 24 A =] THA:
o N N 2 Win32 Disk Imager - O X
1. 9 EHZ HDD 8 30| X[ 16G O & QI K| =HQISHCE Image File Device
2. 2F=H|0|I}O0| £ E 0| A MicroSDZ i A{, 2|5 7| 0f] =L}, |F:/Fipia-img/Riapia-190516-rinirobot }\ I=] [H’#]\
3. WinDisk32 Z2 122 HH Microsp E2t0[H{ MEBICE e R = DA _ E,\}/ICiJc|rI:(I)-|S)D\1 o
o o P = e
4. Image FileBS XIFBICH (B L T8 B7| SHEH HHRE) s N
5. Win32 Disk Imager Z21HMO|Read HHE= FELL Version: 0,95 | Cancel Read Wit Exit
6. A2 KX 107152 7H2F A9 (MicrosD 2| 7| £ 0| @akargy) (28706MEs
7. IESORI oY g2 15,558,144KB o| =IC}, ) o1 (0|O| X| IHY X|H)
MicroSD O| O] X| &4 ¢ . oloIx| =7
(O|O|X| THY A ) MicroSD O|O|X| = 7|
O|O[X| M2 7| TA:
1. O[OIX|E M=z 7| Hof, WAtz S T2 Ars & #YsS 2ot =Lt
(B8! 0|0|X| Z7| 22 MicrosDE 2t X7|3t 8H= A Y)
2. QWO £2 THUHS X W
3. MicroSD E2t0|H & MEATIT]
(8! ZXSIHSIECATALICIE M EE| )
4. Win32 Disk Imager =2 12 9| write HES +2LC}.
5. O|0|X| g=0l= f 352 7H& 49 Lt
— h e e
JE +H 2R 23 27
2] Rapi3-180616-minirobot.img 2018-06-16 27 9:.06 Cj2-= O|0jA| ot 5,558, 144KB
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VNC 2X| 5! &

1. Windows PC 0| &l E2}2 X 0l A EZ A X|BHCY,

2.3 A AE0 O M 2 "vncviewer"Z M 510
Z23 dX| oot

3. Address: 169.254.214.106::5901 ( Dtof Ats Al E = 1240| HO|H @ 2T 169.254.214.106::5900 2= A4, cPU R 2

30% L2 52 &)

-
ol

I=

2 =2 Al 7+53t vnc viewer

o

M
=

R
o

Ct. =

rir

Al

ID: Pi  Root P/W: minirobot

n Address | 169.254.214.106-5901
c Picture Guallt‘_." Automatic

Authentication

Username  pi

Password |

Cancel OK
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IFAFileZilla.......

OIC} Filazil| BHe T2 ]S XK 7|= Mo s — .
2 Filezill 2h= ZRAMS FH, 7T 22 SB M. Wips: //filezilla-project.org/download.php?type=server

SHILO|3 - sftp//pi@169.254.214.106 - FileZilla — O )
oEFE BEEE 27V 5 MH(s) SO03(E) ESZH)
E | - = o =
MOEYE F—u-afTEoHmO WL Taos
e I R T | e[| [RE BRG]
=Z MOI=: | DitopenCvi J [TEE FOE: | /home/pi v
T opency i[5
: Opencv_python3 =12, home
PLC Test pi
Program Files
rapi-img “
mad 37 A |2 o)
. [ bash_histary 1C
(2018-6-15) | AE W o [ bash_logout
Ll HZE _ .idea D ‘bashrc 3
H OTT 'I 2017-12-14.1012 [ xsession-errors.old : — O HI E‘I
build [5=] profile =21 aOTr
camshift-example [ mini_cts4.py 11
data [ serial_test py 4
dist [ xauthority
FaceFeaturesDetectors N D KSE55i0N-errors z .
L F— N . R
265 DY O g C|AE 2| = 37|: 156,002,403 HHO|E 10 Ob% 5L 27 D= HE| & 37 36,814 HIO|E
MH/EE I g5 PDE mY 37 24
< >
| oo my [HE AW [T AT
DO HrIg ES e

g == A 4
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FTPEZE0E 2X| X AHEE

DAE:169.254.214.106

A2 X pi H/ZHSZ: minirobot

AO|E 22|} X

J o= Y 1z paEE E2NM

l""-!H : SAEH: [ 169254214106 | ==y |:|
ZEES(N) | SFIP - SSH File Transfer Protocol v/
=12 g [aw v|
ASTHY: | pi |

HZHSW): 000000000 |

Background cclor:

H| 20 M)

M AOEN) || M ECE |

M S0EM || 0E 8RR |

. A || =Ap |
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Python 2 X|

<l S L 0| E “MF-RAPI3” %

5S4 CH2 2 E ALO|E https://www.python.org/downloads/

M& os O|O|X| 2X| LIE

1. OSH ™ OS Linux-4.9.35-v7+-armv7l-with-debian-8.0
2. Python A X| H{H: 2.7.9
3. Opencv A X[ H{™: 3.1.0

Looking for a specific release?

Python releases by version number:

Release version

Release date

SIH|CIS AT EQ 0] Y
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an A OBOT

‘

Click for more

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

NS A 7]F: python2.79 A X 2
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1. 2233 SAZSHO[X|of ™&ehLCt,

a0 O 10

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

>0)=> http://securityspecialist.tistory.com/58

coming in 20122  §as What's New  Features Docs & Demos  Buy Download

Download PyCharm

Windows macOS Linux

T I ol

MEE 30 22
Professional Community
Full-featured IDE Lightweight IDE
for Python & Web for Python & Scientific
development development 322

/ =2

Free na Free, open-sourca

[13 1] ZtOI&(PyCharm) l’g'%ﬂﬂolxl CHeZE oM


https://www.jetbrains.com/pycharm/download/
http://securityspecialist.tistory.com/58
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WindowsOl| A{ PyCharm 2 X| &l 2}0|E 2{2| dX|

=

A 28 ME & =20l

& openCV [D:#openCV] - . #mini_cts4 py [openCV] - ByCharm — O *
mir

@ mini_ctsd py

colar_nun = [

hi_max =
h_min =
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P Appearance & Behavior
Keymap
Editor

Plugins

Project: openCV

# Pyt
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* Project Interpreter

ST C 2}0|H

=7t

100



BEEE ME 27/ X sd SH 0| E “MFRAPI3” TP

FIOUZER
anr S OBOT

IvEENI WE

WindowsOi| Al Pycharm 2 X| &l 2t0|E 22| dX|

2ot 2to|Ee2| HM (O Al: opencv)

& Available Packages, *
g

ackage for OpenCV python bindings.
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O M| =23 (1. A|2|E S4I: serial_test.py, RAFI3_& 2120l bas)
1. EEH|O|Z == 10| M "RAFI3_SAI=HOL.

as” I 2 QE SO, EE20| Ct2E2Y S ol ==Lt
(@)

b =
(2X2 2H7} offel SJEH=E Of—'?'— A& OfX| R4=E)

o«
OIS, | = [ e
h o e | e 3
File Edit lcbs Help MINIROBOT Corp. ZENOEENM £XEHOZ 1byte OB S
: key 179 Press al=H|2|mo|o] 22 SCh

Exiti ESC key

%I—’E— StHYol == ot H
MEHOIM 7|2 E 1~97}X| 2| =
MO EE2 1byte H|O|EHE ™SI}

o
2
j
O

MO EE0|M &2 HOlHE 282 4

o2 @2 ¢S ge =L

_

JIHCESCE S2H T2 U BR
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M =203 2. A& 2| & AI2|EE 4! mini_cts4.py, RAFI3(180615)& 2 LHM bas)

1. 22H|0|2] =2 0| "RAFI3(180615)& ZLH M bas” LY S @ E 10|, 20| CtRE2Y 2 of E=CF
(BLM2[BH S, HE T E= ALEXIZE E0{0f &)
2. et=Hf|2|mto] EE HHME HO|AM “sudo python mini_cts4.py” & AH-Z oHC}
D2 My:
Hg ZRIAWS MY B, R S ATINY B T
|EC AHO|AHS $HH =20 QAK | Tl AAIZH QAT OpAYE

ZH M4 H, S, V 2HOl MAX, MINZES 13t A|7|0], 2iohs MA2 A B4
RUCH MZE ZHe 22 20| Hof HO0LOF, CHA| Sl = B B2
SHE F5 2 4 9Uck

Color_num 222 & 107tX| My= M E 8 55 = UL

Min_Area 2f2 %|5 &2 MMO| EHA S LtH7| L st
o

= =
FHO| A2 L O|=F §lofl= Tut7t QUL
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@ office

@ Intemet

M Games
@ Accessories

m Sound & Video >
@ Help >
-

B8 Appearance settings
i%.! Audio Device Settings

|C pefauit applications for LxSession |
—
458 1Bus Preferences

8288 Input Method

FIOUZER
an A OBOT

IVEERI R

LXSession configuration

Launching applications| | Settings

. : ? v
Core applications Disable autostarted app!lcat.lons no

I Autostart LT

{ - o @Ixpanel —profile LXDE-pi| Remove
S || ¢ @pcmanfm --desktop --profile LXDE-pi Remove

#@xscreensaver -no-splash Remove

) # Tum off screensaver Remove
« @xset s off Remove
# Tum off power saving| Remove
o @xset -dpms| Remove
- # Disable screen blanking Remove
#@xset s noblank Remové
— # Hide the mouse cursor| Remove

(85 keyboard and Mouse « @unclutter Remove
B i e i #@sudo python mini_cts4.py Remove
’ Raspberry Pi Configuration & \
Known Applications
1. El-EH.” El JTLI-Ol I:I-”"IITI' => Pel"fel"ences => D ‘ GSettings Data Conversion
. . . o o O PulseAudio Sound System KDE Routing Policy
Default applications for LXSession & = &2t} B keymep
. . . x| L= =a)s ] PulseAudio Sound System
2. LXSession configurstion &0| Autostart 0| w5 S&|3tC
3. Mannual autostarted applicationsZt2| StEH ADDHE FOf
MNEAZ=I™MS doB FO
4. O Al( @sudo python mini_cts4.py)
5. 20| Wl A5 2 & E A =2 8K of 2 + ALt
= > SH SF A S T = S O 77 L o L o
2O Fo Afeh > A 2+ Q2 I S5A, 52 T Y0 fl= 8R0= 78 AH7t & &=+ US.
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[EIELS
oL g V)

X olEHO X 2EEH|O|X] 7|E 22| > @O|L2X

@O|L| 28 M Ha 0| Al (010-3306-6024)

H| 2 : modelcad@minirobot.co.kr

-'?'-SI Al Fo At (AHICIE RE 7|2&2| Hel) (= H7t DL Chrn
: M -> 9f7f25 Hs}
I3H2| 8, 45,015 deF 22 2% (H L, 717t = E2|Al HEX FAl)

(406-840) A HHHA| Ay HHR 129 (SEF 7-27)
MU AT EEME 3062 @O|ILZR
TEL: 032-260-7272

BRASEQ:SEREE
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[ J
FOILUZEZ
MINI /~ NROT
0l Xp& K AFY
52 A YULE H| 1
37| 330 * 190 * 160 mm
= °F 2300g
o= 1000 mm/sec
75 2 DCAME B H AMAGH (12v-12wW)
Tl (Texas Instruments) TDA2x (ARM Cortex-A15 Dual
AH|C|E EE oa O At
21 H| C| core 1.5GHz) SMP mode X| 2 DDR3 2GB, SD 0| 2 2| 16GBO| 4!
7t 2t CMOS HD& (1280x720)
g Ethernet (10/100) & mini USB
LCD 4.3" (8| & = 480x272)
HER| Rl s 195step/1%| M
ME 2E -3EA ASIXIS XS
pl pull g ':
2™ HHX| & 2F 300mm
el 23 & 1mm e B35
KoM AHE|IA - 6SET
2| M A e =
2[4l (4cm~30cm) GP2Y0A41SKOF
& Q| MMM 2HIZX| 8 7 QE EL
HE X2 65mm
S| ULTRAMAT AC/DC EQ
e/ HHE 2| 2| & 0|2 4CELL 14.8V —3500mA L™ EZ 5A
Silm RS232C: 19200BPS(17H
S S SE A7 °F180F BT, 2 2A[ 7302 AHE
HMxg, dds, s
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7 eSS
AIZEQ0] 74t 5t A MINIL/NOBOT
- - —

1L HIFS . ]
UHC|E =2 120 i =HE: Linux 0S
Tl (Texas Instruments) TDA2x (ARM Cortex-A15 Dual core 1.5GHz)
SMP mode X| & DDR3 2GB, SD M| 22| 16GBO| & 7} 2F cmos

HDE (1280x720)

A=K N EE:
UART &4 X0 (19200bps)
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480x272 TFT LCD

HH B 2] K FH
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HURIS ! HD07234-14009A
71837

AEY:oaN

B 9 @ AN4OC-1617

ALY 1 AC100~240, 0.6A
50-60Hz

YARY : DC 16,8V, 1700mA

Al 2§ oolE(R)

S : 032)866-6301

SINO : 061420

X @ g

Y2 pespALt e
S22 92 oy,
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FOUzZEs
x-” o.l JC | MINI /N OROT
Byte
A217 | 7N
HY¥ALCS o|g| M | BIT HA X O] &ER Z[CH x| Ak Hl 3
0x90  |SpeedControlOnOff R/W 1122 8l 8bit Byte |1 = MI0f, 0 = Et&= PWM 0~1
AsiX| =t AN £=, HE|HOF0l= 2|7t Z0FRL0{oF
0x91 DesireSpeed R/W 22 = A= 16bit Short |(encoder tic &) * 10/ s (-500)~500 =%
0x92  |SpeedPID Proportional R/W 112 = 1= 8bit Byte |speed HIZ| XM O{gt 1~50 7122510
0x93  |SpeedPID Integral R/W 1|22 2= 8bit Byte |speed H& Mgk 1~50 7|24 10
0x94  |SpeedPID Differental R/W 12 = 1= 8bit Byte |speed Ol XM O{gk 1~50 7122510
0x96 _ |PositionControlOnOff R/W 1122 U= 8bit Byte [t = MO, 0=H2| MOS0 £= XM |o~1 &= 240| U0{OF M O{ 7t L LY,
(_
2147483648)~2|at2 MEoH 1 3t Pt2 0|F, K= HOotUA= AHE|
0x97 Desire EncoderCount R/W 415 5 = 32bit Long lencoder tic 147483647 et
0x98 PositionProportionPoint __ |R/W 122 8l 8bit Byte  |EncoderCounter H| 2| X4k 1~50
0 =AlOff , 1 =dES0n, 2=20/&
0xA0 __ |FrontARearLightControl _ |R/W 11£ = 8l 8bit Byte  |On , 3 = AllOn 0~3
N 0 = AlIOff , 1 =9%0n, 2 =Z50n,
0XA1 RightALeftFlickerControl __ [R/W 12 = 8l 8bit Byte |3 = AllOn 0~3
0XA2  |sound R/W 122 = 8bit Byte |((FMSZ0[4) « 0.01s 0~255
(ZE=X0f2)) 15002 = 0= |, 12k =01
0xA3 SteeringServoControl R/W 212 = = 16bit Short |= 1000~2000
0xA5  |CameraXServoControl R/W 2= = 16bit Short =X 15002 = 0= , 124t = 0.1 |600~2400
0xA7 _ |CameraYServoControl R/W 2= = 16bit Short =X 150024 = 0= , 124t = 0.1 [1200~1800
(_
2147483648)~2|3 X 7| Ql ABGZE AOlSLICH 22 MEEANSE =
0xBO _ |[EncoderCounter R/W 4153 = 32bit long lencoder tic 147483647 7|3t
bit T2 A2M 1 M o LTt
* EPRMIM = MM HES B2 3 ZE MAMIL SlMI A2
0xB1  |LineSensor R 122 1= 8bit Byte |[1~7 bit 0~255 A 2 XLZHA B X7\ E 3ioF SES A|ZBHLICE
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- HYLUNDAI
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* 0S : PC-Linux, target board-embedded linux
* Serial (mini USB cable) : target board E{0]|'2 29l
* Ethernet : ssh(A| 70 &)E St HO{E HE

Host Computer Target board

Ethernet

Serial

T2 MM A15 dual core (1.5GHz)
ZHH|2} s A= | 1280 x 720

(—\XX AD AD port 6EA (PSD sensor&)
\,‘ = | LCD 4.3” (S| & = 480 x 272)
) X £ Clo|E|{ & | Ethernet (ssh 0| &)
BEMEAOIE Oo|EU Ao|E usB #|0| = HiE{2| 57| HC ZESM | UART
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SoC (System — on — chip) @& X 2| &a7H AUTRON

* 1 0{ : A15 dual core. 1.5GHz
* JdXNE| ot= o
- VPE : Capture®t 0| O] X| 2] format ¥ 2 U scaling X|-H / DISPLAY : C}& 2{|0] 0 X| . Scaling X| &

capture

MPU
(2x ARM
Cortex-A15)

Display Subsystem

0ver|ay HDMI 1.4a

1x GFX Pipeline
3x Video Pipeline

HDMI 1.4a

HDMI 1.4a
HDMI 1.4a
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HYUNDAI

SDK U O ™| 2 E A7 AUTRON

* Application S0 : Of|§| 2 E 8! I = 7% 37t
A
=

* Flashing 2 : embedded linux & X| £

= OHIZE
*

= Car5DK
’ _/ L 0_contr°|_sens°r—te5t : xI'Eo't x"o-l I:I*| ﬂk‘l ?J Eﬂq EIlﬁE
v [=\Application *1_camera_dump_disp : 7|2} &3, Lco £ 7|2 o H|

H =,
p» [ O_control_sensor_test 72 23 > e 23 (7] Y= A| 0|0 X X E
» [0 1_camera_dump_disp * 2_camera_vpe_dump_disp : VPE A2 F 4 Hzt
» [ 2_camera_vpe dump_disp - 7t 2t 4™ -> veE-> LD EF (7] YE Al 0|0|X] %)

* 3_camera_overlay_draw_disp : LIS 2{|0] 0] A2 &/ M/EIA E overlay
-FtHEF Y3 > co 3 (7] YA o]0 X] XM F)
-H/M/HAE U™ S D EH
* 4_camera_vpe_edgedetect_disp : B4 X 2| Y0 2|F O X
ze ac gy x| - 7HHIEH 2™ > VPE > Edge Detection -> LCD £
Application 39| | - Edge Detection €4 A|ZF-> LcD &3
*5_opencv_disp : 18 It opencv X |
-8 ot > opencv -> LD £ (7] Y= A| 0] O] X| X F)
-OpencV X 2| A|ZF->1cD 2

p [ 3_camera_overlay_draw_disp
b [ 4_camera_vpe_edgedetect disp

b [ 5_opencv_disp
b [ 6_camera_opencv_di

v = CrossCompiler
p [ gee-linaro-arm-linux-gn

- [ sysroots

v (= Flashing * 6_camera_opencv_disp : 7}H|2} 2|2 O|0|E{ opencv A2
b [ image - 7t0|2F 2 3 -> VPE -> Hough Transform (OpenCV AL-&)
flashingimage.sh ->LeD £ (7| Y= A| o]0 x| X%
mksdboot.sh - OpencVv M 2| A|Z}->1LcD 2
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HYUNDAI
T 2= A AUTRON

Target board

Ethernet

Serial

L

* Host computer2} Target board £ & 2t& = (serial U Ethernet €1 Z AEl 219Ql)

* Host computer

1. 3 E HO}Y (car SDK / Application Z )

2. M/d =l BinaryE Target board2 H & (scp HE O] ALE. Ethernet2 2 T E)
* Target H

3. M & E Binary ¥ (serial 2 H|0])

4. 20wt d-dE ClHZ 2L 0] 0]X]| Host computerZ TE
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HYUNDAI

H= Zdat= AUTRON

* T b (TR E 1 SR UhH E S}
* A S (e E A", A= 0], dX AlA 3 Za
* 7|Et EO| AL

*AARC
x o~
*AHEE ¥ IE I Ciet 29
FUHR AW, MSEX| 1A, FAT Q1A MSS T, 5 Fjof #Y 5

o R

I'|0

* X|=E ASKe 2| 2 8 7|ofl chet =71, M| o], =82 2l =7t
*FHOEEQ UHE|E EE cpuS HIQlTh Ef FX|0M HAR|= 2ZESO = =4
(HAIE Z2EZS 580|882 7t5)
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