A
1N
NISWCUUTISVYVILIOARINSSNZADINIDUISVVILIOADST:

(Smart Factory)







Tanursnisudniduldsundategesinis msldssuudnludfvaziuaudiiiotiaLiiy

Usgdngnmanuenudilunisnds vlidiuulunisndasias siandudgnas widnsdidegmludes

USUUBUAINANDBNUILINAUANNADINITVRIRAIA kAL LU LD HARIUIuT e ls BnTe

a

szuudmlusifuasriuoudsudoyavieddslunsudnliniafion msysanmamaluladarsauma
dhifussuunesdauuudaluifazdievhlinisdeauddaudanguinntu aunsondnsiuudos
AeUAUDIANABINTVBIUTInAuAar s EldfBT A Aot liuns vinlininensgald
otamzan Lifidudiindnoonuiiuaudunain Tasnisdadauduiesvinliszuusnluda
vievusuidugnensyiuinussuusaaiey anunsodu-ddeyn wasUssinanalddeies Bendn

Foanslaaniniy uonanazdeansiulimeendideansiuAuwarAuTEUUNITNANLAAIY SEUUNITHER

wuuiliilssnugnisendndulssudaniey Smart Factory

o

v v o 1A | & v a = & = A A o
MNUU ﬂ’ﬁﬁ]GWI’]ﬂlIQWWUWIiQQ']uQG]ﬁWWﬂiiﬁJQﬂ’J'11.1LU‘IJIi\‘NTIJEJ‘i]QiEJﬂ W UULATDIUDNALIN

Y
'

Wiguseneunisaunsanazidilafiwuifnvesnisidulssnudaaiey Yseliunueauwaziuvuamia

Tunsizsusulunsusuddeulugnsdulsanudnier madennaluladiiedsuilieunseusu

Towmalulaglunszuiunisuaniuungay WasudseansnmlunisuantasnisidamiunssuIumis




@ N o kR~ LD

Unin

NIDULUIAALTIUSIRTYE (Smart Factory Framework)
UszliuAnunIneuLeIeanIulsznaunis (Self -Assessment to Industry 4.0)
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| From Industry 1.0 to Industry 4.0
1 0 ‘ ‘ based on mechanical production @
equipment driven by water and
[ ] 1784 steam power
based on mass production u
1 870 enabled by the division of labor &—e_—
o and the use of electricalenergy =~ ————9
electronics and IT to further
[ ] 1969 automate production
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tomorrow

i : https://multicam.ca/industry-4-0-the-fourth-industrial-revolution/
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Industry 4.0

Smart Manufacturing is the Application of a Manufacturing Industry Internet

New real-time global Merging actionable

performance business &
metrics Operations
Business information

Tracking &
traceability

s
Distribution
Center

Customer

Factory

New f
egxp;r::\f New Degrees of freedom for

Ny Smart Grid benchmarking Performance, efficiency and productivity

JUN 2 nMMiNaednsEuIunHandaney

s - https://smartamerica.org/teams/smart-manufacturing/
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Industry 4.0
Smart Manufacturing is the Application of a Manufacturing Industry Internet
New real-time global Merging actionable
performance y business &
metrics _ _O?erati?_ns
Busme information Tracking &
traceability

Customer

Distribution
Center

Factory

New forms

| ¢ " l 2 equipment New Degrees of freedom for
w Smart Grid benchmarking Performance, efficiency and productivity
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2. NTDULUIAALSI9IUDINTYL (Smart Factory Framework)
2.1 nslAnEINTaULUIAATSIIUDIR3UZYR9EIATUS (Singapore Economic
Development Board)

2.1.1 ANIINYDINTIULUIAALSI9IUDIRIBE (Smart Factory Framework)

denlusaniunisuuifnvesanainssuiiilusyuy Smart Industry egnieldnseud

ATOUARNATUATY 9 VUNUFIU 3 ngu taA nseuIunIs (Process) nalulad (Technology) wazsu
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83ANT (Organization) wazdin133093uUNqumalalg 8 wavandifey 1ng 8 L mani ausauwys

yuweseanidu 16 A Fsluudaziussdnshagsesdniunisussedunnin iegingaainnssudl

Aunderilu Smart Industry fagui 4

Smart Industry Readiness Index

v v v v v v v v
i O © ® @ @) ®

Shopfloor Workforce Learning Inter- and Intra-
& Company
@ Development Collaboration
Enterprise @ ©)
@ @ Leadership Strategy &
Facility Competency Governance

JUN 4 amTiunsaulAalsanusaiezvesdenlus

1. Process wuseanilu 3 tamdn ffunisidenlsanisineiusi Information Flow uay
Material Flow paensilgauniu lneidussuudentulunisudsiudeya degui 5
1.1 Operation (M3ALTUIY)

nsandunisiisudasingivuazussnududusnsousnisniidunudiga uas
ABUAUBIAUAIINABINITINAT  BIANTAINITAUITBYAMIN 9 INNTLUIUNITHER
(Vertical Integration) 113LA134 (Data Analytic) tieanveddenayaugayaisiig q

1.2 Supply Chain (#slgguniu)

nsUsegndmalulagfdvialunisiwenlesmasn vadldguniu ienubaneulay
Uszdndain aanailunissenssdun wazarulusdlannielulaznsuenesdns
Tnetdun1swenleawunsiu (Horizontal Integration)

1.3 Product Lifecycle (29959 3nnan e

NM3UsEeNANALLLAEATYIaNaARSTINNEA I RIS NMTBRNKUY N1FANTENTT

PIIAINTTU ASHER mseiauaugjqﬂﬁﬁ LAYNISUSANSURINITVIY




Vertical Integration

Horizontal Integration Integrate Product

Lifecycle

JUN 5 nsaULLIARLIHUSIRTEEMUNTEUIUNT (Process)

Technology wispanilu 3 @ manasguil 6 Fuliseazidunmall
2.1 Automation (seUUSRLULTRLUNTEUIUNITHEAR)

nsUszgndszuusalusiilunszuiuniswdnifiesesiunisnanludnuuznisangu
YUIAMIHER NMIHARAINANINFBINTT SrUUSaluTRdpsaudanguiiiofiagyhnsnan
Iemuanugesns lneiiliFesdnsamuiiiavieonafildlunsuiudsunsyuiuns
wAnTioeiign
2.2 Connectivity (M3ifeusiauazifoslostoya)
msysannislunsifesloanietedeyaiitenniteyauieei veswnmineany
luaeAns
2.3 Intelligent (Aududaaiey)

n1suszuanadeyaiioUszandldidussuudanies wazygiuszavgiaely

<9

NILUIUNITHARN
Automation Connectivity Intelligent
Shop floor Shop floor Shop floor
Enterprise Enterprise Enterprise
Facility Facility Facility

JUN 6 nIaukAnlssnudaaseraumalulag (technology)
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3. Organization wuseanidu 2 l@mdndsgud 7 Gallsneazidendsil

3.1 People (ymAaNng)

yaansagesdimudlafiaonndesiu fudszduuimstugaufeduufiing
wazidlaunumvesnudaau wieuusuduiionususumaluladaig 4 egedl
Usgansnm
3.2 Management Structure (1AS9a319A15UT99)

BIANTILABINTFANYEWAINTUIMNT warn1sanaula unnuilesnninsiinseideya
Tuszdumneg

Organization

Workforce Learning &Development Inter- and Intra- Company
Collaboration
Leadership Competency Strategy and Governance

JUN 7 nseulwifnlssnugaaiera1uesAns (Organization)
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2.1.2 wuamslumsaniiuanuineimunglsesudaases (Implementation
Guideline)
Jumprlunisinfunuresuisniioifuwwimsdunmsihudsnlvganudulsanudniesiu
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Learn Evaluate Architect Deliver

Juegnsls dagun 8

Learn key Evaluate the state Architecta Deliver impact
concepts and of existing comprehensive and sustain
build common facilities and

language the company’s strategy and initiatives
for ali i level

roadmap

5U# 8 nseumsThauyes LEAD




Learn - Anwwaryinanudnlasgrarideanganuanunlalunannis
drfgveamnAanazmalulagnnelianamnssy 4.0

- msdearsniglussanslumidndaaiunasinaialuianig 9

fiantulvidlanset
Evaluate - Aesgianmdagiiu warUseldiuaunsauvenuLes
Architect - DBNWUUNAVSHATUNUNUMIANTLNY
Deliver - Sunansznuiiiindu wazatuayufiagyinliiAanisivasuuda
og98sPu

2.2 nsdifinwinsaunulfnlsesudaniezvaeasuil VDMA (Mechanical Engineering
Industry Association)
2.2.1 AMNTIUVBINTOUKUIAALIIIUDIRIYL (Smart Factory Framework)
wesnidiiumsinAnyesgramnssuiiiusyuy Industry 4.0 ilewangaanssuiieglu
ymdnuazauinnans egngldnseudifinsdidunisaseungquinusing 4 ey 2 sufosusdndasi
(Product) wazsusHan (Production) uazldtinisdnngunumaluladiiinluuszgndliuazus

FeumsvUsziliuvaasazmalulagoanidu 5 asu Aagui 9

Toolbox Industry 4.0 Toolbox Industry 4.0

) Industrie 4.0
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1. Products (nannsum)
wumafiAgadostundndut MowiAntuanmadugaramnss 4.0 nandusiidognie
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1.1 ASMINUTINAUTEIINNPINTIVIALAZFEINTS (Integration of sensors /actuators)

Integration
of sensors/
actuators

R —
e

0

+

No use of sensors/
actuators

Sensors / actuators
are

integrated

Sensor readings are
processed by the
product

Data is evaluated for
analyses by the
product

The product
independently
responds based on
the gained data

1.2 Msdeansuaznisiiause (Communication/Connectivity)

Communication/
Connectivity

Porg

1/0

C"\E

The product has no
interfaces

The product sends or
receives I/O signals

The product has field
bus interfaces

The product has
Industrial Ethernet
interfaces

The product has
access to the
internet

1.3 m3danudayauaznisuaniUisudeya (Functionalities for data storage and

information exchange)

Functionalities
for data
storage and
information
exchange

&

$

No functionalities

Possibility of
individual
identification

Product has a passive
data store

Product with data
storage for auto-
nomous information
exchange

Data and information
exchange as integral
part

1.4 n13957395ARU (Monitoring)

Monitoring

Recording of

Prognosis of its own

Independently

No monitoring by the . . operating condition
Detection of failures i i - o adopted control
product for diagnostic functional condition measures
purposes

Thai-German Institute
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1.5 UsnsenulefiMiiendaaiundniue (Product related IT services)

Product related

]

Fl

[ ]
Product X P

IT
services
. . . Service execution Complete integration
No services Sze),rlt”aclis via online directly via the '";?g ﬁggsgte’{v ices into an infrastructure
p product P of IT services
a aa Y ) a o ¢ .
1.6 JULUUTINANLNYIVOINUNARAUN (Business models around the product)
—— o O o o
e ¢ € B A \ (4 f( ,\')
Business | Sl ¥ +°
models , \R " ?f
around the )
duct Sales, consulting
proauc Gaining profits from Sales and and adaption of the Additional sale of Sale of product
selling standardized consulting regarding product to meet product-related fuaniﬁgng roduc
products the product customer services
specifications

2. Production (NS2UUNTITHEARN)

wuInAgIdestunIzuIuNITHER Aanuiiintuainnisilugaaimnssy 4.0 9wvin

nsvUIUM KA TUsEANSNnlaeg1als aunsaansununsuanlaedials

2.1 msﬂsumamamawamﬂ,umsmam (Data processing in the production)

-~ 9900
’=
L3l
Data o—
processing - -—
in the
pl’OdUCtiOH . X Evaluation for .
No processing of Storage of data for Analyzing data for process planning / Automatic process
data documentation process monitoring control planning / control
-dl U 1 -dl U U -dl U . . . .
2.2 MSABAITNUITNINWATBIININULATEIANT (Machine-to-machine Communication
(M2M))
=h
A2 @
Machine-to- —
e g v 2 X

Communication
(M2M)

No communication

Field bus interfaces

Industrial ethernet
interfaces

Machines have
access 1o internet

Web services (M2M
software)

aoiuIng-woniu
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2.3 M3F0aENTIENINENINENTUNUNBUDUTNINGBIANT (Company-wide networking with

the production)

Company-wide
networking
with the
production

&

sH A
l=-

No networking of
production with other
business units

Information exchange
via mail /
telecommunication

Uniform data
formats and rules
for data exchange

Uniform Data formats
and inter-
divisionally linked
data servers

Inter-divisional, fully
networked IT
solutions

2.4 lassasnsiugiuvesdeyanazmalulagnisdeanslunssuiunsnde (ICT infrastructure

in production)

ICT
infrastructure
in
roduction . ) Automared Suppliers /
P IQforquon exchange Cenrtral data servers Imerner-b;ased information customers are fully
via mail/ . ducti portals with data n (i der int ted into the
telecommunication in production sharing exc ange €.g. orge niegrate m»o
tracking) process design
& a 1 1 174 U 4‘ v . .
2.5 gunsalnldlumsfindeseninaldanuiuiaiesdng (Man-machine interfaces)
=R
e ol ’
° mLi =L (((°
Man- w - "ﬂ‘i
machine w ”ill
interfaces ) ) Centralized /
g)?c;;;fll:gg?)?f)u’:een Use of local user decentralized Use of mobile user Augmented and
user and machine interfaces prodyct{on interfaces assisrted reality
monitoring / control
a a a o 4 . e .
2.6 Uszavsnnlun1swanduiutes (Efficiency with small batches)
-]
o el 2 WQ%»
Efficiency TresasreseserssstresTararTarens
with small
batches Rigid production ) Flexible production Component-driven, Component-driven,
Use of flexible iy . X
systems and a small - systems and flexible production of modular production
. production systems . N X
proportion of X . modular designs for moduiar products in value-adding
3 3 and identical parts o
identical parts the products within the company networks

Thai-German Institute
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2.2.2 BUIMINIIAELIUY (Implementation Guideline)

] o a = 13 o a o ! [ [ a A A 1%
‘UUG]’E]UI‘Nﬂﬁiﬂ’]LUUQ']UL‘WEJL‘U‘NLL‘U’JVI’]\‘iIUﬂ’]iU']UiUWIUZﬂﬂ'J’]ﬂJL‘UUIN\T]U’EJ’\JQTEJB L‘W’E]‘Vl‘\]%lﬂ

a a a o A o 4‘ g [ 1 [ -
1 ﬂ’J'iL'illWiQIMULLagﬂQWﬂ’)iVﬂLW@%ULﬂﬁ@uuumuﬁ]&ﬂﬁliﬂ\?gﬂ‘ﬂ 10

¢

Knowledge base Competencies Ideas Evaluation Application
Internal projects Business models
Project team ‘Workshop Project team

JUN 10 Tumeunisatiununelinseunnnlssnusaaserveayesiu

1. Preparation phase - T yauua Smart Factory

SmafusdulasIng warfuuAUNUIM
AMNSURAYOU

- Iﬁ%agaL%ﬁnﬁgﬂuﬁmmimmmﬁm
NARAUILAZATEUIUNITHAR LATINGU

YNUUR

- AAYINUNITANEUIUY

2. Analysis phase maiuteyanardnseianimiagiu ndeu
Ugymausng 9 (Analysis)
- Wanu
- NITUIUNIINER
- walulag
- YAANg
3. Creativity phase NsmuIANtUNTUSUUSS (Idea Generation)

LA¥NNITIUTINTOYAAINADINITVD AR AU
U AuEe 9 e
- Product

- Production

- Intra logistics

Thai-German Institute
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4. Evaluation phase MsUsTIuLazAnaanLWIAn ( Evaluation)
TneAnwanudululddiusing 9 anuduen
N5aeU NIeudnAMUAINEATY LaMULIAR

1A5EANIuNTlATINITUTUUSS

5. Implementation phase nsaiunsuiulse (Implementation)
Tranusnenlun1siILLIAATINILANSARNT AN

wdavhunukazaniunsuiuuse niaufnny

wazUseiupa

2.3 nsalAn¥InTaunuIAnlIsUdITELYRNENIFaWINY NIST (National Institute of

Standards and Technology)

2.3.1 AMWFAUVBINTDULUIAANL599IUBQ38Z (Smart Factory Framework)

anigowsnidniunisuuifnvesgnainnssuiilussuu Smart Factory n18l6%eSmart

Manufacturing Systems (SMS) ﬁ’ﬂgﬂﬁl 11

* Digitization of every part ofa
manufacturing enterprise with
interoperability and enhanced
productivity

+  Connected devices and
distributed intelligence for real
tirme control and flexible
production of small batch
products

= Collaborative supply chain
management with fast
responsiveness (o market
changes and supplying chain
disruption

= Integrated and optimal decision
making for energy and resource
elliciency

* Advanced sensors and big data
analytics through product
lifecyele to achieve fast
innovation cycle

J

Lean Manufacturing
- Emphasis on utilizing a set of "tools" that assist in the identification
and steady elimination of all kinds of waste in a manufacturing system'

Flexible Manufacturing

- utilizing an integrated system of manufacturing machine modules and
material handling equipment under computer control to produce
products with changed volume, process and types®

Sustainable Manufacturing

- creating products with minimal negative environmental impacts while
conserving energy and namral resources and enhancing human safery®.
Digital Manufacturing

- using digital technology through product lifecycle to improve product,
process, and enterprise performance and reduce the time and cost of
manufacturing’.

Cloud Manufacturing -
- a form of decentralized and networked manufacturing based on cloud
computing and service-oriented architecture (SOA).

Intelligent Manufacturing

- implementing artificial intelligence based intelligent production

that can automatically adapt to changing environments and varying proc
es8 requirements, with minirmal intervention from human®.

Holonic Manufacturing
- applying agents (o a dynamic and decentralized manufacuring

so that chanpes can be made dynamically and continuously”.

|

Agile Manufacturing

- utilizing effective processes, (0ols, and training (o enable
manufacturing systems to respond quickly to customer needs and market
changes while still controlling costs and quality®.

Process leveling; work flow
optimization; real-time monitoring and
visualization

Modularized design; interoperability;
service oriented architeeture

Advance materials; sustainable
processes metrics and measurement,
monitoring and control

3D modeling, model based engineering;
product lifecycle management

Cloud Computing, 1oT, virmalization,
service-oriented technologics, and
advanced data analytics

Artificial intelligence ; Advanced
Sensing and control; oplimization;
knowledge management

Multi-agent systems; decentralized
control, model based reasoning ancl
planning

Collaborative engincering, supply chain
management, product life cycle
management

JUT 11 A WSIUNTOULWIAALINIUSIRTUL YDA TR

_
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AMANYALYBY Smart Manufacturing System (SMS)
o nsuUasdayabiduuuuAdvialuyndiuvetesininisudnninisvhausudiu

a i ¢ M P Y P v a A v a
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* Juwpitugaaznsinseiteyarunalvgriuiasiiondndusnielilaigdnsuinnssu
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2.4 nsauuuIAnlauSaeIezvasdiiol (Smart Factory Framework)
2.4.1 AMMNTINVBINTBULUIAALTNUDIDTEL
msAnwnazvianudlaulevievesesdnsiieatugaamnssy 4.0 Insnisudasdoya
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INDUSTRY 4.0

( SMART FACTORY )

ORGANIZATION & PROCESS TECHNOLOGY
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3. UsziiudAnaniwautasvasantulsznaunis (Self-Assessment to Industry 4.0)
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Product Basic Function Add-on Sensors/Identify ~ Smart Product
Function Devices
Integration
Process Manual Semi- Automation Connectivity
(szauwmaluladvag Automation
ASZUIUNITHER)
Process Job Shop Mass Batch Mass Customize
(SULUUYDY Production Production
NSZUIUNITHER)
Performance QCD QCD QCD QCD
QCD (R Obstacles Obstacles Obstacles Obstacles
(3 Issues) (2 Issues) (1 Issue) (None)

o 1 T iivhdalunisuseuiiusadl

Equipment/Machine Field bus Industrial Internet
communlcatlor Interface Ethernet
Infar-structure
ICT Phone/Fax E-Mail Central Data Internet base
(Copy Paper) (Electronic Server/EDI Portal data
Infar-structure Files) sharing
Technology in Mechanical Electro- PLC/MES/ERP CPS
Mechanics
Automate
production
Data Collection Manual + Manual + Sensor + Automated
Hard Copy Computer Computer/ Sensor +
and Storage Database Cloud
Data Analytics Manual Computer/ BI Al
Software
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3.2.3 AU Product @uAvIoNans
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STAUMAIULAEUBINTZUIUNISHARN
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Manual Semi Automation Fully Automation Connected Factory
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3.2.6 AU Technology Equipment Infra-structure
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3.2.8 AU Technology Technology in automated production
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3.2.10 AU Technology Data Analytics
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4.1 Yusaulumsandunuinenaulssnuluglssudanies (Smart Factory)
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o Usuhudymn
Hagiuuitmuszauigmmsdwevnugniad iosnnsnaunuLagAnauauue
Usgansam waznsliiadesdnsliifiuuseavdaim msndninveads uaznisviauaauusiy Il
wnAslumsfiazdnvihszuumsnmunu uagnsuaniaaiunsaiinnuveniesing wuukealg
iemsdeyauniissiuarusulssnszuiumsTiiaussansam vismldidennsyurunsnisudn
latiue$ eldusuuuulunsiannesUsulssnseuiuns Snssuiumsndalatiuefidunoudsdl
Buannisesnuuy nsudnunulatiueifiiedes Extruder n13TugUsIsIATas Rotary Forming

WaEMIFRLAIIELEUA kaznIUsEnay

* (Extruder) '* (RotaryForming) * (Robot) * Fudu

NN38ANKUY Hanunulatliues n3vugy NSRRI m3Uszneu

Qe

JUN 21 Tumsunsyuunskaalatiues

JUN 22 nanurulaiiue$aien3es Extruder
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o uumslumsaniiuay
Uitmdeanmsuiulsamaivdeyansndn 1wy druuniswdn Mdsnisuanveaniesdnslidy
wuuiFealnl wazgnifeslnesnlui@ wilugnsnaununasinmunuifussaninm Weuuusman
AMMINER WIeUTRITNMTnUmensitewaluladssuunsnanuazAisia MIFanunsHEn

wseyndld deiufeyanisndauuudealnl suduiuguvesmsimunlsenulg nsdulssnu

932382 (Smart factory)

MCo1 MC02 MCo3

JU 25 Tassasenisivenlesdeyaarnasesinsidiseuugensias Industrial loT Platform
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a

Jnviszuu Real Time Production Monitoring #adussrusenauddyfiaevililea

¥ PN ¥ <@ [y o ! a LY
VBHANONABDITIRNLT ’E]‘L«!‘Ll’]‘lﬂqﬂ']iUi‘lﬁ'ﬁQﬂﬂ’]ﬂUQﬂQﬁ’d?V]ﬂiiﬂJ 4.0

» Vandapac
Rotary #6 | Rooot#16
Extruder #7 Machine Status
START TIME: 4/9/2019 10:34:24 DATE TIME: 5/9/2019 10:21:6
Plan: | 5 U U Pes %Defect: UU U
Actual: I 3 7 *= %Productivity: g i3
NG: 0 v %0EE: 2440
Job No: 1019028377 %Downtime: 85 E
PartCode: R Setuptime: !
Screw Speed  Actual cycle time  Start / Stop
4610 rpm 7 sec o =
Previous cycle time Setijpitirne
397 sec
U1 27 s¥UU Real time Production monitoring d13uiA3as Extruder #7
Logout
Vandapac
Extrucer+7 RPN 2000t 416
Rotary #6 Machine Status
START TIME: 4/9/2019 10:29:3 DATE TIME: 5/9/2019 10:23:27
Plan: l:_' B 8 pes %Defect: 88 D
Actual: 3 I rs %Productivity: I IB -l
NG: T %oee: Y4B
JOb NO: RJT19-02054 %Downtime: = -l.B "'
PartCode: R _F242115D38 SEtuPtime: 8
Previous cycle time Actual cycle time  Start/ Stop
0 sec ] sec o e
Setup time

61

gﬂ‘ﬁ 28 5¥UU Real time Production monitoring d1%5uLA3ad Rotary #6
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=3
andapac
. Robot #16 Machine Status
START TIME: 5/9/2019 7:59:56 DATE TIME: 5/9/2019 10:7:9
Plan: a 8 U Pes %Defect: DB U
Actual: 9 U s %Productivity: U[} 8
NG: 0 - %oEe: 000
Job No: JT19.02054 %Downtime: 83 3
PartCode: F2421ISD38 Set“Ptime: U

Previous cycle time Actual cycle time  Start / Stop

315 sec 12 sec I
Running
O []Setup time

'gﬂﬁ 299¢UU Real time Production monitoring dm3uiedes Robot #16

Vandapac

‘I Robot #16 Setting
A
‘l -, ‘A:I"ﬂi.' Main job
\ n' " b Job No. Cycle Time.
‘1!!’ ‘- i O Sec
= = = Part Code Plan
' O Pcs

| Second Job ﬂ n

JUN 30 nMsmsanszuuliduiusiuAdmaEn Job)

Thai-German Institute
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«» Vandapac
= Production Status:

Start date End date
Export Data (CSV file) Export OEE Daily (CSV file)

Std_cycletime Cyde_time Defet | Downtime |  Productivity e Start_time Stop_time

1T19-02054 F242115D38 % 0 9% 310 1895 000 227 3214 0.58 | 2019-09-05 08:00:00 2019-09-05 10:06:09
1T19-02054 F24211SD38 84 0 84 310 23814 0.00 2755 3000 1408 | 2019-09-04 1030:53 2019-09-05 08:00:00
1T19-02054 F242115D38 65 0 65 315 22692 000 18.76 2321 5.97 | 2019-09-03 16:31:47 2019-09-04 08:00:00
1T19-02054 F24211SD38 a1 0 4 285 11685 0.00 044 14.64 0.17 | 2019-09-03 1459:57 2019-09-03 15:54:47
1T19-02054 F2421ISD38 7% 0 79 315 5492 000 251 2821 1.61 | 2019-09-04 08:00:00 2019-09-04 10:23:11

JUT 31 uanawadayaan1un1saiNgn (Production Status)

oMy — production KPls

ASSET PRODUCTION HISTORY DATA

General Information Overall Equipment Effectivenass

SFO1 Robot#16

@ uosvatati 0 60%+ ...

Descrptior SIS W) unwe e

8060

gﬂ‘ﬁ' 32 M3uaRINaYeY OEE Real time (OEE: Overall Equipment Effectiveness)

Thai-German Institute
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v
v v =

= a (% ! a o v v Y A a d’! a a d'
asniivadenng b ‘VILﬂEl’)‘ll‘i]\‘iﬂUG]‘lJV}‘lJVlLﬂﬂ‘ﬂ‘lﬂﬂﬂi%U'ﬁUﬂ”ﬁNaﬁ sy Jediuleurenazan

' v

sunulunsrdnadyinign Faannlineliiayadmse Loss time Miindulunssuiunisudn

wladuuseinneng o fsil

ol Uselan TYavioyn

1 | Tooling nainnmMsmgansnaniesingunsaliililunssuiunisuan
413

2 |55 naiAnanmMngananlesaininisi sa

3 | Quality nafiAnnnmangandnidesnnlunssuiunsiadunuiintym
AUAATN

4 | DE nanfiiisannganmandnidesanuaifiuidigademeviilindnm
fsinaunnlailel

5 | Trial nariinannIsnaaesrdnaulnivieneasailesinisuile
Usuusaiaieadnavieusiiu

6 | Machine naiiAnanmsngansnanLlesanieiesdnside

7 | Setup nm‘f/"iLﬁmmﬂwqmmiwamLﬁmmﬂmiﬂ%'umzwhl,ﬂfim%’mw%aamﬁgq
gunsaliaSusng q Afedldlunszuiunsnan

8 | Model change | nanfliAnainuganisnaniiievinisiuasuiunisnandugudaly
(Wiusariedosdng wasuuifinst fadeingRudiaiesing wisy
AMULUTIITUL ATINADUAILYNFBIrDUISLNER)

9 | Others nafAnannsvgaladmszauniluey nmsUsyyuneulsy
1 Trihdiy

JUN 34 Loss time Uszinn fng q Adindulunseuiunisudn




o Luvslunisaiduau

£

a [ ::l' = J d % [ £ v =
wunsnudeyavesnangaydslvluwsasnssuiunistaeintinnududantuiiniag
INNNTFUNAMANITATARTY UiISnsillddeyaildaenadesiunandnitlaase Fely
anunsaveyalUldineundgiiiousulsaseaninmnisudnla usenaeansuiuusnis
udayan1sudn lnenisiiudaya Loss time Ussinvnang 9 wuu Real time LiielifinAany
o |y v va v o ° a ¢ A Y a vl
fulaideyailafimnugnaeauiugl anusatldiiasedt WeUSuusanssuIunsnanlng
Uszangamindulule nfeuimu1idnisinumenisiteimalulagssuunsuanuas
aa o a a Yy A & v a = ¢ v & &
ATvansAAmINNIIHERIUsEENALY Wetiudeyantsuaawuutealnd  Suiluiugiuves
M simunlssulug Smart factory Ingluitasiuainnisanduiinuuuidnyinlingiudn Loss
time 7AnN N15UABUIUNIIHER (Model Change) Aziidndrusnfigailoisuiudssian
au 9 Mmuululasensdeagyiingin Loss time Tiwiugiazmuuive lunisansseznannly
lun1swdsugunsndnas UTEnlalaannsyuIunIs NSHERTISENTI Robot line Ao latins
a A 14 d’ Y | (3 v = [ ¥ £ [
HANNUTENOUAIBIATEITNT wazuaud 167 WaluiuwuulunisWauikasyiulss

AILUIUNIT

U1 35 NEUIUNTSHER Robot line

® LANSALHUINY

nMsAnRsRUNIaln1e 9 eweulesdyayuainnsvinnuvesasesdnsludissuy Real

time monitoring N@111505189MUNAN15Y 19U laUNSHARVEY Robot line LWUU Real time

bbeYe
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annsauesiudeyanananliniiuBumeside fae Smart device #ing 9
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Ul 36 msndsguUnsaflu Robot line

nseenuuugdiuulunsuanmateyaiiiuanain Robot line Lielinssnuaanusaanis

YDINNUTINULALAINTNFOATRALAIVANUTINTINNT LAY

U 37 sanuuugdiuulunisuankadeya

Thai-German Institute
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R

® asunansALiuY

nmaiudeyailiainn1svinudlessuu Real time monitoring $1897UNaN5YIN9Y

U o

va3latin1suanves Robot Line lnaniatlddmsuinnisiuaeugunisndn (Model change)

% A v v oo v Yo
Toyailadnnugniesuazusiug asudeyalinadl

AanTTy At (undh) S0UAZVDINAIVIINNA
Jutlondausifiun 10 33 %
Aaeion 5 17 %
Asasnsaiasy 5 17 %
&1 DH 4 13 %
Aeuwifinsienn 3 10 %
Aeouusifinid 3 10 %

yndoyanaiadulanisnislunsimwinistutendauifun Wanunsavilaluna 7

Wil Aeuagyiliaananiveyinnsasuiunsngs (Model Change) assauay10 Avdnans
< a £3 [ v o X a & o A a X ' =

Auslumsndsliasnsavinulaiindy wasAndumlsiiuvuluusiasd uazuonainnisan

Loss time MAina1nN15UAgUIUNIHER (Model Change) UdlazsisganfnumkuImalunisan

Loss time Uszawdu 4 siely




6. mizrsnuliusnsiauglsanudaasey
6.1 aanvulve-wasiv
Fasetulasarnusanileszninedguialve wassguraanitusaisisaspeesiui tned
fngusrasdiiie Thanrsulumirssuiiivszansamlunisdronenmaluladnisndntugeg
AAenamnssuingnIsaniuuvesanItus Tanwazn1suinisnuludase uazeguenszuy
mfinwnnelinsquaveinsensigaavngsy Inelgnavnssuimuiyatisuisesiunisaiivay
nsliusnis
e Hnousy welulad svuudalud® viuewd 10T Smart Factory
o IiAUSnw
® fRWAULUUERAMNTTY
flag ain1tulne-wesifu Thai-German Institute
700/1 viai 1 fAugAANTNTINENREER TAYS 0.UNU-ATIN Y. 57 fuanaawtng Sunaules
ways Jwrinvay3 20000
crm_dept@tgi.mail.go.th
038-215033-39, 038-930100

www.tgi.or.th

6.2 #ATUULNNHANAAWYISNR
anduiiyaansgidervigyluaividie o welidr YSnwwugdt wazaisilneusuungnen

mamquﬁu’amﬂ QAAMNTIUNTHAALALUINNS
ANSLAUINNT
o mseusuuazlrmUInwluAIANITHER
® N15UIMINISNER (Production Management)
o msUImsHiensiiurEan N (Productivity Management)
®  STUUNIANTFIUAING

®  MIUIMININYINTUAAR

=

flog anrtuiiananAAuisuR

$u 12 -15 91A15eNAaY 1025 auunvaledu WURNEIW syl NFaMw 10400
Insfwyl 02 - 6195500

115615 02 - 6198100

www.ftpi.or.th
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6.3 gudanududadumaluladvususuazssuudnluld® (Center of Robotic
Excellence: CoRE)

HuFeteanusiudieveminsnuiutiwessyma i dideneamaluladususuas
szuudalusiRnaensinulugnsnamjueudiBanded uazenseiulugnmsnamjueudussinnay
q Aflaududoulueuan Inglussezusnasy. Sudlkdaseu 8 wis taud aandulve-wesiu
aorduliiluazdiannselind aa1duineinisiusudninauingwiansaluniinelde
WNINeIdeuding 4r1INg1aemAlulagnIzRuNANTTUATIMTI UM INYITUYaULAY LY
wivedesdedl nMevddaiandunalulagnszrsunaidnammisaianszds @aa1dun1sinnis
YyayrAdand wninerdemalulagsvusnaaiuin gudmalulaglaveiayianuiaud aunauduasy
wallad (ne-guu) ininerdomeluladsvusaadanu Inenemveuuiu 1Whswshe Jemieny
dnduaterneiadusi 15 ue

msliusms

o anniinivins videynains WeseniuulariaMUuBALAL ST UUSALLTR
®  AINITURAUAULUUA WU UALAY TEUUSRLULR

® A9n33u Start Up fisuduueuiiasseuusnluds

®  FINTIUAWETU NMINUAULUURNAMNTTUTINEYE

o JunuouifUsznounis

flag 700/1 g 1 ﬁﬂmqmmmisuamz%ﬁ YAYI 0.UNU-ATIA NY. 57 AIUAARBIARINT
gunaleways Jwinvay3 20000

Tel. (038)215033, (038)930100

Fax. (038)215033, (038)930100

www.corethailand.org

6.4 gudarududadumaluladiusuduasssuudnludi@ (Thai Automation and
Robotics Association: TARA)

TARA WunswiinidssunguiusznounsiifianusingiussuusaluiAuazsiueud loe

St mnglunsinuiiaiu WesjshszvudaludFuasusudliidnniunumddnlunsfmu

uazifinuseavsammaihanulugramnssudsing q neiidmneddyietiedund ouasugha

vaslnel¥inag Thailand 4.0

. A
iy Thai-German Institute
) ¥, © amiiuIng-wesiiu
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ASAUSANg

nuswiuanenssunsduaiun1samu (BON wazAudanududaiumaluladvueud

WawsrUUsnlul® (CoRE: Center of Robotics Excellence) tiatiewmdagusznaunsgaamnssulneg

naulaamuiuszuusaluiRuasugus

®  JamuaziusnEyININTITUURludAuaziugus 130 System Integrators (S)

TasunisameioususaILan

® Jan1sHnausy waglvideyaruiinallawneau §msussuusnludRuaziuguAliun

Sl lne

® AUUALUIIUDNLUY LAz e uudnludilugnamnssy Inensasessuudnlulinuag
a dl

VUBUARULUUTYIONULARSE Feanunsoasisdsylondsiuduieusenaunisgsia 7

Tl warlasams OEM vwnlngflunimsaaamnssuntinvessemelng

e Suileduniasy Waurszuudaludfuasiueudly 10 nqugmamvnssulmidining
(New 10 S-curve) titesjsg Thailand 4.0

Uoyannsie www.thaitara.org

ey auBnlungu TARA

=D

a o dﬂ' Y a
U3un nay Tusns

Y

58 @.LnusinEd 19 wen 4 uwsUinAassn® | Robot Automation

L6y LWANBIATEY NTINNUMILAT 10160 System

o w

USEM 15lumain 91nm Phone: 081-911-3616
Email: pitoon.w@robocloud.co.th

https://www.robocloud.co.th

81 1.9 A.ABUYRY B.AWNILEY 2.uATUTY Robot

Av aa e Y 73140
UIWYn .. LUaﬂﬂa@I@LN‘U‘U
Phone: 095-495-5289

Shalg ) ,
Email: Fekmak.w@iweldbot.com

https://www.abottc.com

222 31.11 A.1UeIU3e 8.UN%Aa A, Robot Automation
¥au320150
Phone: 080-214-1555

System

o o Email: somvat@mostori.com

UTOW wealn3 911in
https://www.mostori.com

</\
T‘ Y Thai-German Institute
& aoiuIng-woniu
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7 U3 og] Tu3nIs
523 QUU UMINEANTIN UYIT UMY | Automation Equipment
WA NTUNNUMIUAT 10500 / Peripheral
L . Phone: 063-949-8383
il YTUN BUDUYDY A1NA ) S
Email: nopadol.ta@yipintsoi.com
http://www.yipintsoi.com
19 ny 11 n.a1may 8.819n001 3.UNusT | Robot Automation
‘ 12150 System
5 | u3Em gism eeladu 911A | Phone: 061-353-5979
Email: narakorn@eurekaautomation.co.th
http://www.eurekaautomation.co.th
26/55 Fudi1 auu u1eaul WYI9UMLUY | Robot
LUAAINT NFIUVNUNIUAT 10120
6 UM 9 18 1508m 917A | Phone: 081-810-7444
Email: sopha@ta-Robot.com
http://ta-robot.com
311/12 ‘1/13\.1: 11 G].‘UNWﬁIVTiy: 2.UNNE Automation Equipment
a UV] Wda U U W ﬁﬂ [ )
UsEn w8 Tudu Insand 2.8y05UT1N13 10540 / Peripheral
7 110 Phone: 092-248-0373
Email: Jakkrit@precisionmotion.co.th
https//www.precisionmotion.co.th
150-151 nuuguatan 72 @08 2 U19A3 Warehouse / Logistics
2.WIzUTEUAY 2.8YNTUT119 10130 Automation
8 USTM 13U 1@ 911 Phone: 087-442-9962
Email: gensurvrobotics@gmail.com
http://www.gensurv.com
19 @pggYadn 5 (GAdU 1) ureAaBLMY Robot
o o g ea a ¢ wille Wwaiwun NIENNUMIUAT 10110
usen lawngda Isludng
9 . Phone: 063-259-4649
10A
Email: coxsys@coxsysrobotics.com
55/7 mﬂ'ﬁ' 1n.Aaedin 8.AABINA9 | Robot
aw Sy A ~ | 2.Unusil 12120
VSN fiNsuUal walulad
10 . Phone: 063-365-3563
10A
Email: samrithbo@ptwtechnology.com
http://ptwtechnology.com

_
161

Thai-German Institute
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Tvusnns

11

USEN Sesnad 311m

99/9 91A15 WuNTananen 9oy LIsTauy-
Uninda 19 8.01nn50 2.uunys 11120
Phone: 081-869-7985

Email: Jiraporn@riverplus.com

https://riverplus.com

Robot Automation

System

12

USEN LUSUISAE 371 A

1/161-162 QUUTVING Y08 2/7 WUV
PUAUNLTUY NIWNWUNTUAT 10220

Phone: 083-751-0007

Email: chatchai@brainworks.co.th

http://www.brainworks.co.th

Robot Automation

System

13

UsEN nsauUnvama 91190

26 159715 WA nduimes vwios D1
F.IWAMA 94/1 0.5UANY

Y/ LYAFEWIUGE NTINNUNIUAT 10240
Phone: 085-810-9539

Email: sakda.s@tropicaltech.co.th
http://www.tropicaltech.co.th

Automation Equipment

/ Peripheral

14

YSEN LUUUAAILAT 9100

Wy 6 M.UNNTES B.UNUD .aNTUIING
10560

Phone: 081-803-4322

Email: rungrat@menam.co.th

http://www.menammechanika.co.th

Warehouse / Logistics

Automation

15

usom Wilniiad Tovdud

37110

9/10 QLAAUNMNT WU NABBIANUTELIA
LWRANNATEUY NIUNNUATUAT 10520
Phone: 02-172-8578

Email: Sales@photonics-science.com

http://www.photonics-science.com

Robot Automation

System

16

a o s cal
UsEm ne onsuounn

[

lagtud 91iin

W@l 2103 ny 4 auuWMIIING A w30y
a.llsaynsUsInis 2.aymsUsInig 10270
Phone: 094-594-5556

Email: Admin@thairnds.com

https://www.trds-robotics.com

Robot Automation

System

17

USEN LML UATUE

310

91AT afﬁuimiuﬁ 868 .LNYTLN WU
WYIUNUALUTD LWAUINUA NTUNNUNIUAT
10160

Phone: 086-880-3210

Email: thanawat_ve@lertvilai.com

http://www.lertvilai.com

Robot Automation

System

_ﬂ?_

y Thai-German Institute
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1. usuAdnludl@ (Autonomous Robots) N13UszendliiueudlunszuIuNITHEN

JUT 1 yueudldlunssuiunisnde

i - www.robotics.org/content-detail.cfm/Industrial-Robotics-Industry-Insights/Industrial-

Mobile-Robot-Safety-Standards-on-the-Forefront/content id/6710

JUN 2 viueudldlunszuiunisngn

fan: www.automationworld.com/choosing-between-cobots-and-industrial-robots

Thai-German Institute
aoniuIng-wesiiu
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JUN 3 Msasnuudnaewegeiving

‘171134’1: Siemens Plant Simulation

3. A1TYIUINITIZUUAIG 9 110 281U (System Integration) Wuni1sieulesdaya

(Information Flow) Wz N1sweReudeTan (Material Flow)

supplier supplier E— Manufacturer — Customer Customer

Informationsfluss horizontal / vertikal

JUN 4 mMsideulestoyaiuuysannns
W": http://www.iop.rwth-

aachen.de/cms/Produktionstechnik/Forschung/Demonstratoren/~hhkc/Logistikdemonstrator/
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nseulesdayaluiuiueu (Horizontal Integration) lawn n1sigeulesly widldguniu lag
nsUszgndmalulad seuu ERP avvilimsvivnuazaindu uaznisiesleadoyauuing (Vertical
Integration) 1un1sienleseyaisalndaniasesdnsiieatuayunislddeyaluwuiueu laun

Toyan1snan JeyaaouzaIeing W

4. m3ausiadumasiinlunnassnds (Internet of Things) Mvilidusunsnidaniey

Industrial Internet of Things

Processing Connectivity

;J'_ﬂ

Machines

Alerts
& Sensors

g'tl‘ﬁ 5 n15Usegnaly Internet of things

fian : www.rfpage.com/applications-of-industrial-internet-of-things/

5. M3snwANaUaanigvataya (Cyber security)

anulasademdluuesiludnmniiwesnnuvasndevestoya Inegutunnsundessyuy
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laudnsdnfslaglaldsuougranieanudenenioitlidnfsldld guddoyarivledlusunsy
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Invesifousamuaznevaussienslaufnisleuefesnaiusyansam

nszuIuMg dmudidgededsunmsdeasypdumiulasaionislaiueivedosdins
nsrurunsivifuenarsmsivuaunukaze L uAste e idalau nieuszyuney 7
wUfiRnu defivsnuduaiivhade Tanlawesiinmadsuulateswioides fadu nsvuiums
szfpaiinsnsaasue et WeuTuuddmiuseanaumilauesiasmnouausiaian
walulad Judsdudulunslfindosdednummnuvasadonoufiamesfsniudmivesdns
wazyaaatun1sUesiunueainnisgnlaninialeives mhesnuninaudsznisagdesasunisundes
guUnsalUa1ene 1Wu Aewiimes gunsaidaaiey uay Router 3etns uay Cloud maluladily
Mditeuntoaeuiin Entity) wani léud I$eadsulval (Firewalls), DNS filtering, Malware

protection, Antivirus software uazlegiumnuuasnsiediua

6. MsUszanauaziiudayariuszuueaulall (Cloud Computing)
wwIRnnstdumeslefiguuuuniangldanunsadniia niwensmesnupeuitines

Server, Storage, Application A4 ¢ ANABINITEA Lnen1u Network #3e Internet

Infrastructure Platform Software
as a Service as a Service as a Service
(EED)) (GEED)) (Saas)

Y s dgr v o Y] 124 bY 1%
TanSnensiiugy 194 platform dmsu TgnAranunsadnan
\WU Processor, create, test, deploy 14971 application 7
Storage, Networks, application ¥esgnALes  AaRteguu cloud

OS uAgnA"

gﬂﬁ 6 Cloud Computing Service Models




7. M3vuzUBUuAIeLiladn Additive Manufacturing 1y n1susuiunuluaIafium

£

3 AANNSANNWUU 3D Ladiauase vinlrnsvinausuLuulsdewazisadu nseanunsafunduaululy

934

Bh T 1 il
' Srmey] |
Mahergor =

makerﬂotféemhco?or

SUT 7 Ledosfiant 3 T3
fian; www.bhphotovideo.com/c/product/1296081-
REG/makerbot_mp07825 replicator 3d printer.html

8. wmalulad Augmented Reality (AR) Aina1utenlanuvsnnuduasadiiulaniaiiou
Tngriwgunsalsing 9 1w wiu AR Tede (Jusu nsussandld loun Tilunslineusunidnalagli

uRsuaiuziily AR nisldlunuinseinviasesdnslaedldaunsagailonseuseTanazuiug

N19nsenbule

’n miw LI‘\\\_-_-. “

U7l 8 wialulad Augmented Reality

Y

7117 www.behance.net/, vallery/36393549/AR-Factory-application
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9. Yayavuiavg ( Big data) \uyndeyaniivwininguasdudou dnsnstufinuazdniu
mM3Aum Msudaly wagn1siesgideya Big data dnsiudsyadeyanivunalvajiiundinueainse

99aNALISA LT UBE N AeduTuin a5 wazUszulanatayanananlanelunaifeausule

Y Y

N8 big data tududmineiiedeuludes aunan mummmﬂuasﬂiﬁ&y’qwﬂﬁﬁ'Lm'ﬂfuﬁ
(Terabyte) lUaudisanee malust (Petabyte) lugpdagagmie feamuendwuind uwasedalul
d3U "Big data" ﬁq”l,éfl,ﬁm%yuLﬁa%mmsaﬁﬁﬂmiﬁuiagaﬁwuaumnLﬂuﬁf’uiﬁ F981919U Apache
Hadoop Big Data Platform

1 (% A ¥

dIUNTUREULUAINNNIEAINNEN ) VBIRRaINNTIY 4.0 Usenaunie 2 diudfty Ae A

g15auns FamnedanaluladlazuinnIsuaULATeINNT SsUUAlUNR LagszuuARULNTanIee LAsn

[

duild1Ayr09gnaInnssy 4.0 Ao AuYaNIKIT F9A1ANIN Internet of Things (IoT) way Cyber-
Physical Production Systems (CPPS) agvinliiindoyaluszuunisndntueg aumima 3a3ndusios

195UNsUSMSIANSAWILNZEY

Enterprise Solutions Engineering Solutions

ERP,SCM/CRM PLM/A

Digital Twin
AR/ VR

Shop floor

ORCHESTRATIO
N in Real-time Supervisor Cockpit for fact based and traced Decision-making

Fool- X

Modular —_———— E == S
Production ) — Traceability and

Complex routes & == genealogy recorded ‘E
v

optimization for all operations

Inventory Maintenance

IIOT hub
Data Lake

Smart Worker

5UN 9 lassasramalulagnazduindou Smart Factory

71817 : www.capgemini.com “Smart Manufacturing Operations Management”
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Yayavualvgy)
(Big data)

Big data A ® U'%mzuﬁﬁayjaﬁﬁwumimﬁmn(izé’u Terabyte #1590 Petabyte) LAUNI1TUA
ANAINITIUNITUTEUIANAVDITEUUTIUTRYATTTUA19E 895 ULA (Volume) wagdoyaiing
WasuuUasegnsanida (Velodity) 1y fouaain Social media Toyanisdovts feya Transaction
mafunienislinsdwinietoyann Sensor Swvilidayativainuatssuuuy (Variety) afidizuuuy
uarlaifiznuudeenaaverluguis RDBMS, Text, XML, JSON 3a Image @113y Big data technology
Ao maluladlumsthdeyaduauuvmaniinsest Ussinanauazianmasmedsianzay daums
Anmeiteyavualvg Welvannsathdeyauldldiedu Weusslenilunisme viensinauls

156131 Big data analytics

anuiiunsasadeloiues
(Cyber security)

Cyber security fio mnusiunsasadefiisdosiunmsihgsnssumedidnnselind safenis
SnwimnusiunsUaendenslanddiia delmnuiidesiumaluladansaume iensdeans a3
Snwimuduresteya Mdesdrilsiansiosiuds uazauaunisisensitussuueeulad s

Uosiu nsaziliadeya Wnsguilifetdearisnisianisanudaendie anadeluvesly

waluladnsiveusavasassngs
(Internet of Things)

Internet of Things #38 loT A @NINLINADNIUUTENBUAILATINGNAWITOADAITUAY
= AR = & v 1% a aac
Wousieriulakulnslnaea (Protocol) Msdeansnuwuuldaeuaylany lagassndwing 9 #3805y
dnule SuFusunvesannwindeuls wasliujduiusianounagyiausiuiuld loT ssfsuguiuy
waznIzuIuNIsHanluningravnssulugealni wseiendn Industry 4.0 MzedenIseNsie
doansuazyinnusiniuseninunioing uyed wasdeya Weaindwialunisdndulansaduasd

v 1o a0 g v a X vy a 1% % 1% | I3
ANUgNFBLiugIas Inewaluladnvinli loT indulaasuaraimansenuluininle wisesndu
3 nauldwn 1) maluladfivaeliassndsiuitoyaluusuniiieites wu Wuwes 2) waluladnveli
assndadianuanunsalunisieas wu ssuvanenaiadi sudensdeansuuulTaenling e

817 Zigbee, 6LowPAN,Low-power Bluetooth way 3) inaluladnyieliassndslssuanadoyaly
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USunvewny Wy malulagnisuszananaiuunain wazmalulagnisiiessndeyavuinlvg vie

Big Data Analytics

mAlulagn1susEUIakNaLkuuAanIn
(Cloud computing)

Cloud computing A N15IAVUSAITUTENIANALUUAANIA LAAAINLUIARNITIRUSASIaeTY

'
=

Usgleaianlassassiiugruledininudoulosiu lnedi@swnesunnunevinuasnUszaiudund

a Y a A v YV R

Aoty ileliuimauenndiadusing q 4R Ao anaududougsennuasifosnmslduios Snveds
druUsrndandsenunazanaltane w1y Cloud computing Vinsun umaluladiaiiou
(Virtualization) szuudslallégnarinluiSesesaussauzuazinauausavesnsldszuulszanana
9IN5TUUAN 9 lRAANSUINISHaY 9 0819 WU N1sUszuruBumesiila Web Conferencing,
Online Meetings Klausivegluiiondsaiu nieralnaduruazdnlanild n1sussuianauuy

Aa1m a1unsa wuseanlu 2 uuulug 9 Ae Private Cloud Computing Wunsldaunieluesing

o
(3 (Y

Tnedunisldanssaugaes Data Center nelusaAnsiu 9 wag Public Cloud Computing L“‘ﬁJﬂAg‘dLL‘UU

v

niiglivinisansisaugdnassnisiuinmsnisdniisdeyazuuuune q inuvndumnesiladudiuunn
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Ingdldusnshudndudessunsuid@sinnesinmegiilunazinnmile auladiewsuinisntasu
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syuulatuas-nieniw
(Cyber-Physical Systems: CPS)
Cyber-Physical Systems: CPS f® sz‘uumﬁmﬂismﬁgﬁmmﬂaﬂmamw (Physical World)

fulanlawues (Cyber World) imeriu Tannien1mdsenaumedwing o wu aunsal 1n3e3dns uyud

Y

JPUURNNY Ny udasiuvsoinTuleanusssued nudsaninwnden drulanlsiuesvielaniisa

'
1 a

tudulanuisnisuszanaranagnisauay ManuIngedand1mieiuEuaINsiousevedwig o

Tulanmenmuuuidueietie Fanalulad Intemet of Things (IoT) Adusgrenisiviiliinnis
\Jouse (Connectivity) n153ea15 (Communication) wagn15uIteyaanNaUn el \3esdng wie
annzindeudy 9 lulanneamdsdslulilanveslevesvisUssuiana (Computing) ILAT1E%
fuan vdednauls eddeyadoundunmunu (Feedback Control) Tannenmdniied 1y
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Uy Uszhvg
(Artificial Intelligence: Al)

Artificial Intelligence: Al fio pnansuvnailawedivermansneufiomes fieadesiuizng
MlirouiwasianuaIuITand gy wdrIalasuluungAnssuuywe Ao LUsWNIY Software
(ganua3) s q Aldfuneufinmed Tnaemzanuausalunsanedld wiellaaitues Jayanil
wwdugasalireniiumes Jusunin Jyausehivg

A9E199UAU Al

®  A1TINLKNY LAZAITIARITNNARLULIE Autonomous Planning and Scheduling #18819%

v A

d1Any Ao lUsuNIuAIUANEUEINIATEEElNAYDI89ANTT NASA

e MsAIUANSRLULR Autonomous Control LU s¥UU ALVINN : Autonomous Land Vehicle
In a Neural Network 1Juszuulusunsufivinnudiunisusaiunieaenfiamesisiag
Computer Vision System Tusunsuflaglé¥umsaeulfeuaumendelisouduaglutasmna
onlugl

e n5ifady Diagnosis luMsAnwIFsaieszUuAmIveslymuanizesie Wy msuwng
yEeinenmans nlszasduessyunil fo vhlialloufuywdfidenyaeslfsuinvuey

Amauneanuly e 9

FTUUSINIDNTEL
(Business Intelligence: BI)
Business Intelligence: Bl fia inalulagdmsunissiusindeya daiu Tins1ent wazniadds

Toya TINANIIluanvateyuLeas (Multidimensional Model) ¥aeuiviieny Feagligldalu
A

99ANT 111N15AnAUTAN1955ANATATY Bl Application 3859UTINNTYININUVBITFULATUAYUNIS

Y

FRAULY LUVADUNNULAZASI9518UNDNITIATIZY LU

® TiarzvikandunuveUTEnluwsaztiaim WwensindulanisamunseuTuilasuuleune

VDIHUITMT I
o Tiarevidoyauuy Real time soRnaudstagiiuld
® Apziivonus wazmsna1n WeUssdiuaaiunisal wazUSuNagnsMIvIevzenIsnanla
® JATIENAnSugInIausnIs suiilsvavu HON15IURUAITVIE NITAAR NSHAR WAz
ARAUALA
o Aaneiaseiifinansenusosenmevemaniasiuazusnsle

¢ Jipnevidayaieniugudadu dnsinisuaniieu aunu a8
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(Database)

Database Ao nguvasteyaiignifiusiuiuld Inedanuduiusdstunasiu Tnglaldtadui
Yoyatamuaiazdeafvliluniludeyaiderfuniowsnifiunais q uiludoya szuuziudeya

=

(Database System) fie ssUuNTIUTITaYad1 q MAgtesiudilimeiuegredissuuiannuduiug
seninadoyaria q Adaau lussuugiuteyaszusenaumeniudeyavatewiuniideya tNeidas
YU U Y ¥ v Y U 1 < a % ¥ £ [ v Y 1 dy
duiusiudlimeiuegralussuu waslalonalvigldamnsaldnuiasguasnudesiutoyameand
Ippgaiiszaninm InedlgenduisiuToualoudenanssening lfuaglusunsusing 9 Mnertesiu
nstgudeya Sund sEULIRNIIgINUeYA Yse DBMS (Data Base Management System) dvti1#l
Freligldiintsdayalaieazainuaziivszdnsam nsdhiveyavewlieradunisasgudeya
v = & o P vy o & v o va o =
maudlugiuteya viensasinmielilnteyaun nedldlidnludessuiifertuseasidenniely

laseas1aveegIuleya

JTUULATDUIUADNNINDS
(Computer Network)

Computer Network Ao syuua3otenoufiames dwinednisideusereufinmodsous 2
wnstuluddetudeaeiaiia vidodedu 1 shlireufmesanunsniudsoyaud fusaeiuld Tu
nsdifdunsdeuseseninuniomenfiuneivaty q wieudriuiniosmeuivnesvueivg iy
Audnans 53enaonfinneidugudnaisiddn Tead (Host) wazFenneuiwmesvunmdniiidiiu
\Jousiodn laateud (Client/Terminal)  svuuLATaU18 (Network) ayidioulesnsuiiamesitnfe iy
iiensindedoans inansadstoyaniglueias vdetwszniadlesleudedndnniwedan 2

foyarn 4 enaduiaden suam des deliAnauaznin mdwddld Femmannsomend
i etnemenimesinudiny wazdndunenmslidauluwinigmie o
sUsuUTennisauddlidu 3 Snwag fad

1. LAN (Local Area Network) iundumasposfiawesfidousefulufiuiisndn wu nelufin
drfnrurdemelulssny dusnnagldamamdalumsindedeasiu

2. MAN (Metropolitan Area Network) un1511sguu LAN viang & LAN ﬁﬁﬁuﬁagﬂﬂé’lﬁm
fundeusemiliivunlvety Wy Beudetuludes wioludwin Husy

3. WAN (Wide Area Network) iflunguvesaesiiamesfidousefuuuuninewng o1aazidu
nelulszimeanseseninsUszmeniunisld vany 9 LAN u3enaie 9 MAN e?jqagjﬂuawﬁuﬁ
Fousoud iy wu d1ifnendl New York ieusiafuil London msfnsedeasiu o1aazldfaus

AelNSANTAUNTENDIAN AL
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(Ethernet)
Ethernet Ao wialulaginiaviursufiunesiidugiunanvoanaluladarsaumaninue

o

Wesaniduwalulad LAN 7ilasumnuilensnniign walulagilldgnitmuuasusudganeldanugua

9 Y

1Y I

SuRaveUVDY IEEE %30 Institute of Electrical and Electronics Engineer lng@fidnAgyaenanilslunis
Wasuwlasuazysulgde msiiuanusilunissudsdayanie Bandwidth (Wuuadsiludeisen
wnsFeansluseAuamsenisenda Protocol ((Uslamea) vasszuu LAN (iaw) Ethernet azldinaila
TunnsudadayaiiiSendy CSMA/CD & 1oa 18y 1o/3R wise Carrier Sense Multiple Access / Collision
Detection ZaeSueld Ao Tunisdsdoyananils q aznspvhlinssasaunintuy mniinisdedayauin
31 1 Aundeu q duagyilideyasuiuiazinunlelils avnnisaliisenionisia Collision @4
¢ a & 1 = a .. vee & A o 1 L.
gunIalARNiinneTANg 9 Axlanunsalunsnsisaaun1siia Collision laRadunanvesd1dn Collision

Detection uazileiin Collision Yugunsaireuitaineasidasiuiuariesiinmmvenseiieditayall

Bunsniln
(Intranet)

Intranet #e szUUIATT eM8luBsAns WuLInT waznsdeudensufinnefivieudy
Internet wazDalilfian gaudnluosdnsvingu Wunisdrdaveuwanisldan dufu szuy
Sumosiinluasdng Afe "Bunsude’ duies vnandsgniFendn Campus network, Local internet,
Enterprise network Wugu auuandsiidaauszninanietisdunsuin fundetiedumesidn
fio Sumesidnfunietieneufiumeiiinsounquidan Sumesliflandudivesediouiiase uay
Lifilasanunsamvaun3eviedumesidnld widwiunseviedunsuiafidiveduueu wazgn
munaslagesdnsioyarafiiudweddunsldon ansadousedunsudaveaniudumeside
Ranseldledumesidn wazdunsudalundon q fu wilunslduduazuansneiy fu
anudslunistnanlnglng 4 andulsdludunsiin axsandaninsinanandumesdinun sy
Ustloniiezlisunndunsudadmivesinsmils fe annsaldarmannsasiie  Aegludumesids

TpagrafuUszansnImn

T Thai-German Institute
V& aoiiuIng-wosiiu
S



a ¢ &
DUWDILUA
(Internet)

Internet Ao SzUULATRUETTEzING VUIATYUEY NToUlEITEUUABURIADIUIAIEAURNIUY
JEUUARATAN 9 W anafiey widalouna Optic fiber A09ABNTIMBTYNASDINILAN @1U150
a oA = o v £ 1) 1Y a & P al A A 1 =
Ansedeansieiula Wngldunasgulunisiudwoyanilunilufes wieniFundt Protocol Baluslnaea
AuUsTULLASoUeBwmesinidadn Bign/led (TCP/P (1 & 91 / T8 ) %58 Transmission Control

Protocol (wnsufiady Asulnsaldsianaea) / Intemet Protocol (Buwasiiia 1Uslanoa)

FTUUUIMTIANIUslgguniy
(Supply Chain Management: SCM)
Supply Chain Management: SCM A8 NT¥UIUNITVDINITUTISYNVURDU TURIANITUIE

o a 1 a v

TRORAUANTLUIUNISHAN NTEUIUNITAITD JUNTeNIdIduAfelioanaliiaunewiiosnasdl

9 Y Y

'
N o

UsganSamgega wiauduaiessuulmiamsivaisuvesdoya NilAinnseuIun1sinauveus

Y

[ 1w 1%

avmbignudauluniniesdns msivaisuvesdeyadsiulutisan uaskindeinguie

JTUUUIMTIANISNSneInsneluasding
(Enterprise Resource Planning: ERP)

Enterprise Resource Planning: ERP Ao mamumum%’wEnfmnNqsﬁwaqaﬁﬂiimmw
ielAnnsliusglondldenagean veminensmagsiavesesdns Wussuuililunsdanisuas
Mawrunsidndnensane q vesewding Inedussuudenlosssuunusng q vesesrnadndieiy
i iy ERP vsuimasminesndaudsruunumnadiuiyd uagnnsiu ssuunundneins
yARA STUVUTMINISHAR 20BasrUuNInszedud etelinisnausulasuimminensves
wemanduluegaiivszavanm adheanauazsunou (Algorithm) Mavhauldangae

agu ERP fnmsfaunlugsuuuulusunsudiiagy ErRP Fuduvenduafsegndunsgiu
annsaldyunsindauarldaulfessiussansnin lag ERP Software fiviiiiniusiudiudseneu
N19gINANY 19U 91U1HY (Planning) $1UNER (Production) 11u%18 (Sale) 1MUNTNeINTUY WY
(Human Resource) Waz1UUYIN1TR_U (Accounting/Finance) 53 UUV181IN51U POS wdndoules
dausnsing 9 1Wliseiu Weliinisliteyatmiuainguteyafoaiu fnslénssuiunsiidu
119551u3 MU (Common Processes) MiHiiDatUAYLNTTIIUNTLUIUNITN g TR I0 096N T |4
o niluszAnBamgsgn Tefvesnisrudeyalilugiudeyaifeiu elvideyadetuannsald
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sTUUAIHUNSHER
(Manufacturing Execution Systems: MES)

Manufacturing Execution Systems: MES fia szuumswadildlunisudna e MES e
TunuuiFealn! Wleflanunsamueuesdusenousineg lunmsdsldlunanfendiu @i medhiddeya
druyana desdnsuarnisatiuayu) MES o1avhaulufiufisns 4 orfiidu msuimsdanisaudn
paoReIgNSTL I LAV msdsdouazmsinds madiemesinsnandmiuussansnm
gunsallun1ngan w3e Overall Equipment Effectiveness (OEE) SIS RARINRATANSAURY

gunsal vall MES laadstumaunisuaanlidng wazliuinismsnevsuluwuuiealnidmsuns

a ! Ay
WagULUaInNg ¢ 1MBINS

FTUUANIAN
(Supervisory Control and Data Acquisition: SCADA)

Supervisory Control and Data Acquisition: SCADA FEUUNIAIVANYHEAIMNTIN (Industrial
Control System or ICS) 71fin13AIUANAIBTEUUADNAABS TG LAZAIUANNTEUIUNNTNIY
gnamnssuifleglulannisnienin szuu SCADA lusfnusndlesainszuu ICS du 9 Tneiu
nszurumMsvnlng fiaunsasauvanslef e wasszeznianiiddvg nssuiunismaniisauda
goamingsu lnssadieiugu uaznszurunis Afifugiunnainnsliuinis seuu SCADA fnag

Usznausmesyuudaesalul

® drusoUszaIusEnIuywiuaza3eedng (Human-Machine Interface, HMIL u

\wesile visegunsalninaustoyaiiunsussaiana Wi ugUdRn1s uazeiedsnis

1 JPUURNTanIn 0N INTBNNLAENITAIUANNTEUIUNTANS 9 161

e SCADA gnihunlduasesiolumssnwanulaenseluvaninisdi-een vie

T¥szuu

=

®  whevinuszezlna (Remote Terminal Units, RTU) Wausaiu sensor lnsEUIuUNg
wlasdyaauduesiiiutoyandva uavdoyafdvialudassuunsindugue
Y a 14 . Y Q 6

® FanruAuAsINglUsHNIULE (Programmable Logic Controller, PLC) 14 ugunsel
aunumsizUsendandn awndseasd ganguiazimuaailafniinin RTUs N3
imqﬂisaaﬁﬁmmawwasm (special-purpose RTU)

¢ lassafeiugvesnisdeansiwendosyuunmsiiugualudwheaniilsseslng

® A3l NIYlUNTEUIUMSNYAINTANY LaLLAIDILB LN IATIZN

T J  Thai-German Institute
T aoniIng-woniu
o



Tsunsuiusia asdn Aoulnsalans
(Programmable logic Control : PLC)

Programmable logic Control : PLC Az gUn3alAiuAunsyinaIuyedasasdnIvsonssuiuns

'
a1 =

1ausg o) Tnenieludl Microprocessor 1 usiuanasdenisnddesy PLC asfduiidudunauas

a o [ a 1

widnenaunsaseeantUldanulaviui fnsiaiavseaindnie azdoniudune dnendnnazly

9

] o ¢ A - v A a v -~
sepanlumuaumsvinuvesgunsal viawmtesdnsiidudving isaunsaasnnamsouuuves
nsmuaulalaensdeuwdulysunsuddaudiluly PLC wonaindl Sianunsaldnusiuduaunselduy
U 1AT8981ULUSIAR (Barcode Reader) wasasiius (Printer) #slutlagtiu uanainia3es PLC agldnu
WUULRET (Stand alone) waideanunsasie PLC viany 9 fudineiu (Network) iemiuaun1sinau
v a a a X v < v 1% = = | )
voaszuUlviiusEaNS MmN Bume asuladnnisideu PLC dauganguann delu Tulsenuy

RRANMNTIUAN 9 FaUFeuly PLC anniu

y1slan
(Barcode)
Barcode fa sanusznaumetduila (naziludnn) waziduaina@indudeuni) »aseadudu

WA LUSTALNUAILATLALFITNYT IHNe81U8ANNAEAIN LA IARNALADTALNTND LTI A

v

Tayalairetu lngldiniasaruuislan (Barcode reader ) Fsagsinaulisiniinasdiuanniy

Aanaatunisfddeyalouin lnenannisudl vislanazgnetumeinsasaunuuestuiinteyaiinly

a & o

Nulupeuiiawmesiaeasilidesnalunwiuiiun vlidanuazain sasalunisinnu sudeeu
Jayalaogragnaausiugi Weleld wazlagtulinssuszndnisidauuisiaaindunisldauves
Mobile Computer Fsanunsannnilagznin MeiIn15IANULERING ATIFEOU kazUszaaluniu

due lesne

a1sevllan

(Radio Frequency Identification: RFID)

a v

Radio Frequency Identification: RFID fie ssuunildluiiudeyanioszydoya ddnwuznis

9

yauPd1eiu Smart Card %38 Barcode UN5lan RFID fidnwauziduthedidnnsefindfaiuisasiy

ANHUATUINYIINTEEENN onTIaRamuLarduintoyanfned fudie dluilelimuingsing 9 wu

WAnA ol naes nsedU o ansansiadeudeyaingliin vesdull Avezls nAaiiluu lasilulndn

a |
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=

AMURSETINAUAT NN UTIUAINTIATEEIUTAT RFID tag dnsvinauuaufiaunsaianulaly

1
v A

uzliiLuawe uarlilunned duAon1seIuLazilauuy EEPROM #1un1 Low frequency radio
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A3U3 Y30 LHuwes
(Sensor)

Sensor Ag UNTRINTIRFUAY Y IUMTEUTUIUMISTANARNG 9 19U geun il 1Fe kas 113
LYY < 2/ v a o [ [ A A I
duda Wusu  Yagduilinisunssuy Sensor anlduulnsdnniiledo lunategunuu 1y G-sensor
(seUUnTI99UALAABULAT) Accelerometer Sensor (izUUWJqumWé'quﬁa) Orientation Sensor
(WuwesUsuyuuemuiee) Sound Sensor (Wuwasns19inszAUIds) Magnetic Sensor (157979
ANLTNALILLILUAN) Light Sensor (ATIaduLasadngdmSun1sUSukasuuntnaesnlud@) uas
Proximity Sensor (szuulUs/Unniivedaludfvauzaunuiiuuy) 1udu Fusidnnunuandfuend
Tanulnsdwisiefiowuu Smartphone v1dlusguu 10S wag Android OS

Sensor fmnudrAgyuntugn 4.0 lnethanvszgndldiunmsinuvesssuuiudeyadnluli

#1199 dm3UaU loT (Internet of Thing)

walulagnsiamsuuauia
(3D printing)

3D printing fla Msadalunaiadiouatetenstuzuiunu femaiuietan (du ndwes
wanafn wianuaglnmllen wlin nszae Falaw Suudndn@inn Wudu) iWunszuiuniswdning
wuaudiFlussuunisfisniadnes InefuideYagfiastu lnsusasturesandoutuauninaedise
sonunifuuruinganudd Tnsazannsououfuusasduduueuun 1 naeatuvesing

nszuauM s 3 317 Tidesldlutlagtu

1. Material Extrusion 1Jun1sendaiduian dwulvgssidunaradin Yanazgnaiuiousu
avane uddetugUsenuehuiafiant welulaBdindiSend Fused Deposition Modeling: FDM

2. Vat Polymerization LHun1stugueuas UV TnglfiawesBauas UV viliistuudetiusy
VLUﬁas%gu walulad7ldd 2 wuudedude 1. Stereolithography: SLA 2. Digital Light Processing:
DLP

3. Powder Bed Fusion {unsldmdsnunnudeugelunisnasunsTannigluiesiiui antu

[ [
=

IHawesviglviantusy maluladdenandisenin Selective Laser Sintering: SLS a13nsaftua

q
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(Virtual Reality: VR)

Virtual Reality: VR Ae viAflan1nsauiian1efiasedulanganaufiiimes 31a0duazansnen

Au3an uasUszaunisalaseglulanaiousss nssuruauiluassaiioudndudesdiaunsaliuw

= o o

Fefudygraananaeuiawmes lnsundualaziisnsauisndeunsemeUssamduian unisusadiun

=

139N31 "VDUARINALUUEINATYE" (Head-Mounted Display, HMD) Tvinisaaslaiunimduaiuia

=) 1

& g v I i M v i v A <
PNIBANVAENTLENN (MiTeselianranvuinasduniunnls) wasllegldindeulm amiag

asslisuiuanuadeulmiy vensdiaslipiluuvawmeslelilddudssseuiianie uazenalio

Sudeya (data glove) viseaUnsnidunawinliglildnauivasndendtaasiinudilvet

< a = & < a 1 a
AMULUUIINATUNTDANULUUITILALAY

(Augmented Reality: AR)

Augmented Reality: AR Ao waluladfinaunaiusynineanuduass warlanailoufiadis
& Y v o s & ¢ o - Y a v P
PusnwanudmeiuiugenAws waggunsalleurene q Fenedndunsainteyadnveyanis 7
Wudmusgnevuulaniatiou (Virtual world) 1w amnsiin 3dle JUNssanulf wasdonru fidnus

Tnnndeuriuiunnlulandsivsinguunaes

walulad AR uvadu 2 Usviaw loun wuunldamdgdnwalwazuuuildssuuinnlunis
Anszvideyaieasisteyavulaniaiionass delunamallauainndydnwalnly azdey
139791 “Marker” %390193%138n31 “AR Code” Ald Tngldndesiuunnlunissunin Wiegeniwish

slduedUssunanagunimmedydnwalidmualy Avzuansdeyanimaindfngnssyly

Tulusunsulviviu wanunsafisznyugnmiusinglavniiemeviesonimyuls 360 o
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Lﬁuﬂiaumﬂﬂmz%'guum%' 5 Ww8u W.A.2559; furindad 1 (Woun1AU W.A. 2559)
Guideline Industrie 4.0 Guiding principles for the implementation of Industrie 4.0 in
small and medium sized businesses; VDMA German Engineering Federation

THE SINGAPORE SMART INDUSTRY READINESS INDEX; Singapore Economic
Development Board

Industrie 4.0 Readiness IMPULS Studie Oktober 2015; VDMA German Engineering
Federation

NISTIR 1807 Current Standards Landscape for Smart Manufacturing Systems; National
Institute of Standards and Technology U.S. Department of Commerce
https://www.nectec.or.th/research/research-project/nectec-cps.html

https://mindphp.com/eiile/73-Aeexls/

https://support.imd.co.th/knowledges.php?id=1
https://th.wikipedia.org/wiki/

. http://www.tpa.or.th/publisher/pdfFileDownloadS/TN2068 p11-13.pdf
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