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Introduction of Robot Composite Processes Simulation and

Application in Smart Manufacturing
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Abstract : With recent rapid development of Artificial Intelligence of Things (AIOT), Cyber-Physical Systems
(CPS) have been widely applied in many fields. Moreover, the information between physical shop floor and the
cyber computational space is closely connected and synchronized. In order to improve labor shortage situation
and resolve challenges in production, Taiwan’s industry needs to develop intelligent manufacturing procedures. A
Cyber-Physical Robot Cell (CPRC) plays an important role in smart manufacturing processes. Therefore, a robot
simulator is utilized to construct a digital twin and its simulation environment. This robot simulator deals with
tasks such as mission execution, strategy learning, and visual recognition. This article introduced how to build a

CPS robot system simulation environment with proper fidelity, , path planning, and object recognition.

RABEE | AN MFERREM - ALEE
Keywords : Robot, Cyber-physical system, Artificial intelligence

BB AR S R T A8 T
EE(L AT T UG T T 40, -
AFAGEBR I 2 T 40 (ndustry 4.0) B g g 0 5 495 B8 5055 - P4 (Internet of

TEBIBE R AR —BHTR08 » AETHESZHE  hing loT)  HEE (Big Data) 437 Sty espess

il

Al

NG 1A [1] o B~ RTHEEGPA 18 4T ) 55 % 50 4% (Information Technology, IT) ~

;E ’ *Uﬁﬁ }iﬁ*ﬁ%{?%%ﬂﬁjﬁ ’ %@5%&@%{%% )\jj fgg{fﬁ&ﬁﬁ‘ (Operatlonal Technology, OT) @@gﬂ?ﬁf;ﬁj
BRI - B e A2 IRAY R RE - 7 B TR (Communication Technology, CT) » A 58N T g2

WAL T EF AR AN 19 e 1b > TR EE T Mg (Smart Factory) @ LR /@ &5
BT AUAZE AR F T s iy £ 228 1 RIlER {E 25 B L R B T YRR K
=R ERCRAER  EERTEEGHR 19 HEE DeepMind FiT 5 26 1Y AlphaGo 72 2016 F- B [i%

RKHEA - a2 RS EE R (CNC) ~ s A - BB HMERMHA 2% > ATHER (Artificial Intelligence,

2018 7H 57



BERBARMEE

o BRES NG B B B R R BGE HE I i

m‘%;

=

il Wi

First programmable logic controller

I IIIXIXIXXIXIIL]
(PLC), Modicon 084
1969
3. industrial revolution
uses electronics and IT to

First production ling, achieve further automation
%n?cdnnati slaughterhouses of manufacturing ‘
g
¢ 2. industrial revolution =
follows introduction of g
electrically-powered mass
First mechanical loom production based on the
o division of labour
1. industrial revolution
follows introduction of
water- and steam-powered
mechanical manufacturing
AAL 1L T, ANRER S S SR LY
End of of rt of 1970s today
18th century 20th century

Source: DK 2011

1 TSREAZHRE 1]

Al) FWR REE - ER LA B ESALE
B N THE - Hh g N IEERER FRHEE
e A T E R E S E B AR & - 1
FERERAB—FEA2mE SRS ASER
ERVRE A LR B S ERE 2
[z » FEAHHE - 2 - RE - EEEE -
HISBERE T » A B IINE A A A sE
HemErEE - IRABIEEE - S48 AL
EENER RS FNILTFRGATEE
B R B FE Y £ T HOTERE DR
(Machine Learning, ML) T » CHPUEEES
(Deep Learning, DL ) i@ » N TRE - (%
B R B T B = H R A A0 2 Fos - AL
BE (A GGV (1oT) (1Y AloT BHZ T4
SREENFTAHVEEES [3] 0 ARV 48 v R [E]RY
HESHULTE > (8 THEHZ A - ONC ~ ZEAR 1 U 2 \ TSR [2]

58 mm A4 44




ESERINA
of L [P T RAREE ] 424 191 - 107 527 5%

TR TR - 17 220 JT « —4F 12 HA 2200 7
FNRIIRSE © 07188562 T 2L flahitFe et
STEELR  03-591-9339

= H : 03-582-2011

R L 2ERESE - B 74E0E © www.automan.tw

P RS - (B8 ¢ Imi@itri.org.tw



mailto:jmi@itri.org.tw



