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AADALLUINTITLAADUN  ANUU WWLNRUICAUNULANDUYIYYUITUSUN ¢ KNI 38NN Pick-and-Place iy

o

T antusui A3 099ns (Machine loading) TddmAUT U (Stacking) usnainiidsaiuise

Telusuusenou (Assembly)

31: yamaha-motor*
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6 a

usuAnsinszuan (Cylindrical Robot) Wuvusudfddnway n1siedeufinde Cartesian

1al o 1
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TaevlUlglusunsuBiu-119Tuanu. (Pick-and-Place) ui8@ad MUdon SI89UUIZNOUANY)
1 ° ' I3 a UV a ‘:4' | 3 v
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WusuaUsennielenlylueslfininis

! https://www.yamaha-motor-im.com/robotics/clean-type/cartesian-robots-xy-xc
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#11: Thermo Scientific?
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SCARA %38 Selective Compliance Assembly Robot Arm LﬁuﬁuaummmsmaauﬁLLuumu 2 99
Ingazganunsandouilasiadilubuiszuiu wazdanuwiugigedannegduiulsznoududiunig
diannselindiladosnis  anusimsilunisuyuanndn wiszlimunziuaudseneududiuniena
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(Mechanical Part) :1un533@0U (Inspection) kagd1uUsI9 (Packaging)

17'ian: Delta Electronics’

Polar 137158071 Spherical Robot Aow ugus i duuinisad eudidunisnyuasaunu

Ao g1ukasd Inavovusud wazaiuliadualunsodavalusuidunsals Musudussinnil

anunsavinaulun1mdududuny saudsnudaugduuunie q laa wanzdunslaluauid
a al o . = 2 v | Y 1 a 71

n13LAd ouT luwuIn (Vertical) iisaidnieas 1wy n1sivandusiuidieenaininiesdu (Press)

vi3oo199xldaudenn (Spot Welding)

2 thermofisher.com/OrbitorRS2
3 https://deltathailand.com/imgadmins/products/model photo/20190419192004.jpg
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# https://www.howtorobot.com/expert-insight/industrial-robot-types-and-their-different-uses
5 https://robots.ieee.org/robots/unimate
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#iy1: Fanuc®

Articulated (Jointed Arm) 'vlﬂLmumim?ﬁ"auﬁamﬂmwumu (Revolute) gULmeimﬁauﬁ
AzAdeTuLIUAY B99xUsEnoufietinel vieuwauul veuwuuans Yefle msirdeuiivilileiui
nsvha usudedadannsalinuldniens mszannsodife sumisieg 167 Wy nudeu
Spot Welding, Path Welding, 91u8nv84, 414, 99401117, qmﬁﬁmsmﬁauﬁmm WU UNUE

91U Sealing udu

f17: OMRON’

' I3 o a L A ° ° ~ o & A 1Y
Wusudgaamnssulaeniluasd A ud lunisviaudinieg dnisnivuaiuil anulasnde
wywdlipadyihnulngls Tutagtulainsimunueudinusiniuuyedisendt Collaborative
Robot 58 Cobot %58 lavendun ueus v aruisavnausudvuu vy ldlnanss
waglaondulunui nyinausiudy lngnihanldaulugeaivnssuegaunsnateuing sUu

| & ~ A v v Y] v o )
nusudlavenivaltelseian wasvatedvoluvawmain laeiilulavenazgnlddmiy

NUATNBULALIN MITATLINUAN NIATIVADUAMAIN LATNITIALIBUATBILE

6 https://www.fanuc.eu/il/en/robots/robot-filter-page/delta-robots/dr-3ib-series
7 https://assets.omron.com/m/1f2e67¢c869262df6/Landscape_L-Viper-s850-jpg.jpg
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3sa1siusunsuiusud (Robot Programming Methods)

ad 1 (3
/N5 lUTUNINUEUA

|
o o

nmadeulusunsusinnudfgseanudiialumsvihiuresszuurueud lesndiyadidsisniu
dmdunisuszmnanavueud Tunislaneuivaninuindeuiiievihnuams snfeganouiivuesud
wdonFunuitidiety Feafilusunsudemdnanziieliansaldouldogisgndausiug
BN dulusunsuiinasdsdmsun1seulusunsuueudgnannssy uamsawusls 2 35uan
Ae I5n1sieulusunsuuuueeulad waznisideulusunsuwvusenlad druiu
nsdeulusunsuesulad szuvsdosduninfeulusunsudiei’ nisdouruntiiee uas

o v =~
N1FEDUUINWYUD

Robot Programming Method

Hand guided/Lead-
through

Teach pendant

3smswvoulUsunsuaddulad (On-line Programming)

8 https://robots.ieee.org/robots/universal/Photos/SD/universal-photo1-full.jpg
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1% 1

drfueudegluaenisundn dnludemenaienisndnneu
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wineITeIUMIAIUANEUNIINTSIARoUTaE 9Bl HUURNUATIATRULYLTRIUEUAMEilD
Tuduniaii d o915 vz wauy ueud Tn151A8 ouil druadrvauazdatiusunys Jagdu
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wagfirnevesgndudnansasesiiolussugy waeninsdufindunus n1sindeuniseuTosudn
aunsadliiusudaugaunau (play-back) aunlaaeuinling d1e819 Wy udeunuunaiios
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ns@igulusunsurtuvtinsegunsalaluanwuulieda (Teach pendant)

' '
a o v A

TWsunsuwasaziiumdsitazussinuazivuntoulousazidnduadu gasdsleemliutaidu 3
nau louA naudaugIu (Basic) 1 A& Move, Waypoint, Set, Wait ngue1dstugs (Advanced)

1 Ad9 Thread, Procedure, Script wag naum1dgunsalnonas (Peripheral) Wi Gripper,

Smart3D
Robot Teaching Settings Extensions System Info About
Project T VAD> Basic Condition
1|¥ & Project_Program
Procedure 2 v init [ ( " ( X
3 ¥ () Movehome ‘ GET ‘ ‘ o ‘ ‘ Contns ‘
4 © Waypoint
. 5 2 Gripper2F p - -
Basic
6 © SetReady \ IF B e |
8 2 Set
Peripheral 91 ¥ G Main B ‘ Switch ‘ ‘ Case ‘ ‘ Default ‘
Add before | 10 2 Setfinish
" 2 Waitstart
® Add after 12 © Set ( ] p 3
13 » 2 Switchprepick ‘ 2t ‘ ‘ Ll ‘ ‘ Lz ‘
14 ¥ (2 Switchdespos
15 b € Casel p r p
16 b € Case2 ‘ Line Comment ‘ ‘ block Comment ‘ ‘ CGoto ‘
17 P € Case3
18 P 2 Cased i )
19 P (2 Default ‘ Message ‘ ‘ Empty ‘
— sIF 000000 -
Config — .
Move Limit 100%
State = ( ( ]
S ABE | e | | v |
Script | starchl L |

Zero Pose Init Pose . Lv2 2022-08-17 12:41:57

= 6 1 L4 = =}
nsPsulusunsusuvesulatdimuminsusnuAuLuUlete
o/ 1 e Y o 1 I 6 a a v o I a v . t:’ll
A9g19 mndesnshidunsiusudiindoud Move TUgeiunusiiinniy Waypoint lngn1s3
71gnAsNY09 Position Control LWOLABULIUYUEUALUAINLWILAY XYZ UagUSunuiiAniewes
wiuwdaugaaudnatuaiesile (Tool Center Point:TCP) 1agn153% gnesiyes Orientation

Control Ty ulUn Ui An199 #99N15 N UBUA VAT WRIAIUAN kUUTladiee1998vdu

wIaLaaus L laasauiueudlagly Joystick
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ELEISCEG N Programming  Settings Extensions System Info  About
Q f*q [ Work Mode [ Position Control

L - Real Robot
3 ®  Simulation Robot \/ i B

Step Mode

_+

. + -
Reference Coord System
- + |Base v ‘
( Manipulator Pose I Qrientation Control 1 4Joint Control unit(deg)

Pos(m) Ori(deg) ! E J"i”“:“ p ,‘ |
X:  -0.034132 RX: 90923553 Jointz:{ -8 0.000000 |+

SIS 000000 |

+

|

|

Y: 0249080 RY: -0.015676 % _ . | \
Z: 0999892 RZ:-2.117266 @* JoinH:\::::;:\
Target T soines: [ - T+ )
[tange cerer ] *& e T + |

Zero Pose Init Pose

TCP Position Robot

Tool Position
Feature Active TCP
View - TCP X 330.75‘mm Rx‘ 0.145 rad

¥ -662.44mm RY|  3.107 rad

2| 10721 Rz 0.086 o

eint Position

Base -5041°
o S |
TCP Orlentation

Shoider -95.30 ° !
T ——

Elbow -101.45 °
&
E Wrist 1 =74.46 °

Wrist 2 9339
[

‘Wrist 3 4488 ¢

‘ n} Heme H AAI\gn ‘ Freedriva )

) US 0231 &

NSAIUANNISIATOUNTDYUYUEUALAENTTUGNATUTUMUTILS

LazLNURRAAUENa1aLAToIHe (TCP)

A Y oa wa o A 1 D o | aw aw 1% A A 1%
WeufuRnwhnisindousvuriueudlvegludiumisiiinidenis lagldunsnivauuuuiofiowd
AuuRauamusatuiiniidanielusensduniald lnenisnaduduiin vedudu Waannmena
auauUasndy vusudaiusatunisululnuanisvinuiliamglusuutdig wintdy Weain
H U UAuua1elun ui iauve s ueusd ureaiuaudagdasdnisindsalndqnidu
Y 1 [ o v ad LY & < o o P YY) 1

A9 19dNYUrYeNY dmiuismslusunsudnuyuei sxidunisvihauwuunalunlddudeu wu

NUANSWDULUUIN NUNTULALINS

mslusunasuuuuadwliau Off-line Programming (OLP)
mslusunsuwuueenlal fleuldsunsulidsndusesujufnusuiuueudviau felddnduses

NYAAIYNITHAN AeNgANITNANLE BT N1TIUTUNTUIIUAWAT BIATUANY UEUA LYY 19l
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B;IJL‘UFJuIUiLLﬂiiJQBI‘U"?J@WG]LL’Jiﬁ']‘WiUﬂ’]iL‘UEJ‘UIUiLLﬂi&J BAZANADINTININIUYDIN UL UR

(robot simulator) TAnRIULLATEABNTIABTLNY IAENSWEUIUTLNTUNAGBUNTYINNTUYBI U UA

Y A

LT ouIIMAWNNUA U ueUATe Tl lTeuaiunsanadeu niennasuiaulunig

Y

lawareguuuy wazidenidaulaflmunzandmsunislusunsy vueus Wunisananud o

wazAMURANaIANIsinfuiusudnaulUnaaeuldauase

sUnuunMslsulusunsuwuueenlay aunsadeuldamaniuimilsde (text based)isauuunsiiin

a

(graphical programming) %ua&“J'f“ﬁJmmmmsmawaﬂﬁmﬁﬂiumm ﬁé’mamiﬂil,t,ﬂsmiﬁa%ﬁﬁum

gednSdmTunslusingy uazdassmsihauvesiueus Tnelusnesndnlnegnanjususdios
19 ROBOGUIDE 989U38% Fanuc, KUKA.Sim/KUKA Apptech 283uU38%n KUKA, URSIm5 283U31%
Universal Robots, RobotStudio ¥esuisv ABB elilusunsusenlafindslnegnandidu (third-

party vendor) 11 RoboDK, RobotMaster, OCTOPUZ, Delfoi Wuduy

sUuvuMseulusunsuwuvealadmszauignd1viunssuiunsHanNilkeUnaindun TNl
dumamdeunndudeu lngdiuaunaziin1sinureueuaiaIeaee WY N15AnrIsLaes
NSWWeN NINUE N5TARY 9ENITMBULAZINMUUY WL N1FUTTINIUTR N1TIAEEINLAY

wagn1susEnavealimugdmiusuuuuisnsiusunsunuusenlal

URSim_IRTUAL:5.122 1101534 - Wiware Woskstation 16 Flayer (Non-commercial use onlyh = 0 " URSim MRTUAL'S 12.2.1101534 - WMware Warkstation 18 Player (Nor-commercial use only)

mayer e |1+ @ 09 = B ||- &8 - B
3 Universal Robots Graphical Programming Environment -+ xR uUniversal Rabats Graphical Programming Envirenment
w=NBE2+QH
Tcp postin foror E— Q. conmws [ v
Featur Active TCF
— i ) Move L ¥/Robot Program
View v TCP ¥ | 330.75(mm RX 0,145 rad Waypeint 2 9 b viowe) e
3 © Wayport_L
v| -eezadnm mr[ 3107 Direction —
Wait
7| 10721mm A7 0.086ra0
Set
Jeint Pasition R
Halt [/
Base 50,41 °
Comment
TP Orientation ] v T
Shoucer -95.30 * ez i
- s —| Set Payload [
Elbow -101.45 = > Advanced I
[ ————|
-
= it 1 7446 °
- ‘ =
i 93.39 °
‘ A ‘ ‘ piist 3 44,88 °
A7 Home Align Freedrive ) 'Y Ed 18 b=
—

ol O ] 4 US o« il (1% ] ) US oxss &

LUsunsy URSIm ve3 Universal Robots dnasavithamileuiuldnuuugunsainiunuiuuiieds
A29819lU TN TUFINTUNTINERINTVINURUBUA

RoboDK (https://robodk.com/) 1 ugeanswisnsideulusunsuiarnisiiassiuueonlal

dmsurusudananssugeniwlIsaes anisaldlanuaunisndafivainvale \Wu n13in
N1548 01 NITNTUKALINI NITUITIY LAZNITAARAIN N1TTAINNVULVTUINNAUAT N19WUE

NSAOUMIBUNUEUA kazdus
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RobotMaster (www.robotmaster.com) tJugansiuis CAD/CAM 1S U ueudgna19nIsy
wuu off-line aglusunsy arunsaasralusunsudunianisindounvesiueud nglidedldisasu
(teaching) aataa1lun15a519lUSUATH @1019091809N 1991 ULUUBLALA Lazantafdanane

MAnInN5lEIoaeU (teaching)

% https://robodk.com/doc/en/Getting-Started_files/img41.png
10 https://robodk.com/doc/en/Getting-Started files/img46.png
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Gazebo (https://gazebosim.org/) 1 ulUsunsudrassususilomuyesa 3 46 lngsiuduiy
N1 dnd ODE, n15t5utnad OpenGL wazlaalUsunsuadvayudinsunisanass

WueesiarNISAIUANLEAYLOINDS

Webots (http://www.cyberbotics.com/) t8 ulusunsusnaesiueus 3 44 wuuloinugasd

nlglugnavnssy nsfiny waznIde

CoppeliaSim (https://www.coppeliarobotics.com/) #3a7i33niulude V-REP 1duyusuddiass
ldlugnamnssy Msfinw wazn153de Wulasumswmuiniely R&D vosuTEnlaTun uasvneil

1Y

maslasunsiaulazuinislae Coppelia Robotics AG Usginaainlgasiaus

Y yoa 1 = | I3 & Y A a ° | 1
31nT19A U naaInIsI kNS NE A Aa1In TSR U Ui lUR Rdaward Ui sluiowmatn
lnefidigeulusunsuivinfmesdsulsunsuamuauadanisiauvesiueud Iaelaladid lunis

% ¢ ¢ g v o o Y ] I3 ° | s v |
afneiaws nwflddeulsunsud msuniunur usudadngueuduiazdvio 1y ABB
WeUAI8A19Y RAPID, KUKA Weumign1w1 KRL, FANUC gun380191 KAREL, UR WgUA38A19N
URScript 1Judiu
Tunsdlgmnussasdinavadiaiusuduuies iudesdeulusunsumuauiueusianiziatumn
91992 8UlUTUATUAIBATYY C/C++, Python, Java, Lua nasltlusunsuidy MATLAB Tunisdaiun

! 1 s = ¥ a wa 1 v 1 & & v
drupuANiueud viseldssuuufuinisvuesudlunisimunviueus [Wus

s:uuUHUaNMIsaHSUHUBUA

11 https://www.robotmaster.com/en/newsroom/offline-robot-programming-software
MsIUsUNSUHUBUGOaHASSY QDUA 1 12
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Wevusuignldauuenniloninauluaignsnangnavnssy gaieaudu Meviuguduinig
TuN1Ag3A MusuAn1sAnY N1SUNNG YUBUAE1TID NTBVUBUANIMNIIT NMTHAILILONNELATY
dmfuvueud 3dvinnuaulalusumsfauisisunanresuniessuudJUR nmsdmsurueud

(Robot Operating System for robots) 1tu ROS, URBI, Microsoft Robotics Developer Studio

::: ROS

ROS (Robot Operating System) (https://www.ros.org/)

seuuUfUAnsvusud (ROS) uunanesuuuuida dmsunsimuinonnd iady
dvsurususvinaulunainvatesiu deusgeunlaganiznisussendbdaulunguyusud
#1uu3n1g (service robots) siafl L3ndsanunsadszyndldaudmiun ususdgnainnsau
Tnofinguanzyinaru ROS A dunisldesunisdugaaimnssy 15071 ROS-Industrial

(https:/rosindustrial.org/) dmiuninlassasisandnenssu ROS-Industrial wanmagy

-~
ROS GUI ROS-I GUI (Future)
+ Plugin base GUI toolkit Generic Pendant
» Ruviz, Introspection, Web-browser Standard Industrial Ul
d Movelt
ROS Layer ROS-I Application
Layer « Planning Layer(Futurs] ROS-I Configuration
+ Anything in the « Kinematics Process Planner s urdf
ecosystem + Pick & Place State Machines * parameters
+ State * ROS-I conventions
A
<
ROS-l Interface
Layer
Package: industrial_robot_client ‘

|
@ =

ROS-l Simple Message
Layer

Package: simple_message

ROBOT
1 CONTROLLER I
<
(I;()S-l Controller
Layer

Package: vendor spacific

ROS-Industrial High Level Architecture - Rev 0.02.vsd

lassaseaantnenssy ROS-Industrial

Iu7: https://wiki.ros.ore/Industrial

MsIUsUNSUHUBUGOaHASSY QDUA 1 13
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Ea“;en: [ roscpp ] [ rospy ] [ roslisp ] [ rosjava ] [ roslibjs ]
RObOtiCS [ Movelt! ] [ navigatioin ] [ executive smach ] [ descartes ] [ rospeex ]
Ap pl ication [ teleop pkgs ] [ rocon ] [ mapviz } [ people ] [ ar track J

s dynamic reconfigure robot localization robot pose ekf Industrial core robot web tools ros realtime mavros
Robotics
App“cation [ tf ] [robot state publisher] [ robot model } [ ros control ] [ calibration ] [ octomap mapping ]
Fra meWOrk [ vision opencv ] [ image pipeline ] [ laser pipeline ] [ perception pcl ] [ laser filters ] ecto
CO mmun icati on [ common mng] ( rosbag ] ( actionlib ] [ pluginlib ] [ rostopic } [ rosservice ]
Layer [ rosnode ] [ roslaunch ] [ rosparam ] [ rosmaster ] [ rosout } [ ros console ]
::]i;crj;/;z;e [ camera drivers ] [ GPS/IMU drivers ] [ Jjoystick drivers ] [range finder drivers] [ 3d sensor drivers } [ diagnostics ]
Layer [ audio common ] [ s?r:ggitg:ﬁ/:?s ] [power supply drivers] [ rosserial ] [ ethercat drivers J [ ros canopen ]
Software

Development [ RViz ] [ rqt J [ wstool J [ rospack ] [ catkin J [ rosdep ]
Tools

Simulation [ gazebo ros pkgs ] [ stage ros ]

drulsznauves ROS  #iun: http:/wikiros.ore/APls

Ae81e guanvusudatuayunsiaulusunsuaie ROS lawnusen Universal Robots, AUBO,
Fanuc (http://wiki.ros.org/Robots) f9981901338n15l8e1u ROS Tun1simuiienniinturiueus

%o Manipulator Control in Collaborative Assembly, https://www.makr.org/2021/scorpio

UrueyUus:Qudua:misisgusuaolnsSaoins

(Artificial Intelligence/Machine Learning)

Jynuseing v3o Al uazmsiSouivenna’esing (machine learning) Tégnianldamuiuvueud
181U I I ugUA T UTEE NAAe Az UTULAINITYINIU ¥3091NT8 AN sdmas
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