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Manufacturing Innovation 3.0

MI 3.0 |

Korea has launched smart factory initiatives in 2014, the Strategy
for Manufacturing Innovation 3.0 (MI 3.0) by the Ministry of
Trade, Industry and Energy (MOTIE). The MI 3.0 aims at developing
smart manufacturing technologies and facilitating evolution to
smart factories with key ICT technologies such as loT, Big Data
and Cloud Computing.

- MOTIE defined the MI 1.0 as pursuing mass production based on a physical
factory from 1980 to 1999 in Korea

- The MI 2.0 as pursuing a value production and service provisioning based on ICT
via virtual spaces from 2000 to 2013

- And the MI 3.0 as facilitating creative economies by integration between on/off-
line and the industrial IoT, where the MI 3.0 is the national agenda to realize the
Smart Factory.
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Levels of the Smart Factory

Basic

Automation of sub-processes using barcodes,
RFIDs, etc.

Intermediate-1

Real-time management of manufacturing
processes using IT technologies such as sensors
and the Internet

Intermediate-2

Real-time automatic management of factory
using IT and embedded SW technologies

Advanced

Customized and flexible manufacturing using
IoT and CPS
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Partially Automated Integrated Automation Fully Flexible Production
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Propagation and R&D for Smart,

For Small and Medium Factories ¢

Level Description Remark
No ICT Operated and d by hand and Mass 10
0 perated and managed by hand and paper [ . . g
. ) . 3 |
Basic Automation of sub-processes using barcodes, Existing ICT || B | &
RFIDs, etc. 5 8
(®) [
. Real-time automatic management of Advanced ICT C
Intermediate : ) &
1/2 factory using IoT, Big Data, Cloud and and s
Embedded SW technologies Embedded SW 3

Customized and flexible manufacturing
using loT and CPS

uonebedoid abeis p.g

Advanced Goal

¢ R&D for 2"d Stage Propagation: ‘15~'17 & R&D for 3t Stage Propagation: ‘18~'20
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R&D Categories

Category

Process Design &
Quality Analysis

R&D themes (examples)

Quality analysis with production data analysis,
Process design verification solutions, etc.

Operations . .
Manufacturing Execution & Tracking management of products and materials,
Management , : . . _— .
Equipment Maintenance Manufacturing Execution Optimization Solutions, etc.
(SW)
: . Web-based open manufacturing technology for
Manufacturing Services g . 'g ¥
personalized production, etc.
Sensors and Data collection/processing, Multifunctional Universal Sensors,
Facto ry Networking Highly reliable wireless devices, etc.
Automation
(HW) Controllers etc. Highly reliable & multifunctional controller, etc.




R&D Goals & Directions

Goal

Advanced Development for Spreading Smart Factory

uoinoaliq

@ Developing Smart Factory technologies that can be
applicable immediately to the sites

@ Making Model Factories in order to spread throughout
the industry

® Parallel development of key technologies for mid- to

long-term sustainable advancement of Smart Factory




R&D Plans

Establishing a Co-Roadmap for MI 3.0 with MSIP

Setting-up a R&BD Strategy for Smart Factory
Finish the first MoTIE's strategy report in Jun, 2015

Creating a Smart Factory Technical Roadmap

Build-up the roadmap V1.0 in Jul, 2015

Plan to be updated continuously
Updating the R&BD Strategy and the Technical Roadmap Now!

Advanced Technology Development for Smart Factory

Started 6 Projects from Aug, 2015 at first
Started 5 Projects from May, 2016 at second
Planning the 2017's Projects after the R&BD and the Roadmap

MoTIE: Ministry of Trade, Industry and Energy
MSIP: Ministry of Science, ICT and future Planning
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Distribution/Procuremen

N Process Design (PD) Manufacturing Execution Quality Analytics (QA) Facility Maintenance (Augmented) Worker
Application (ME) /Analytics System Application Security Application t/Customer Relationship
A%r_)lication Application
Automated PD :/Iaoniltr:::n Data analytics for Fault Detection & zfe\:lclagl?zseizritmg Intelligent
2 customization 9 QA 4 warehouse/SCM
o Integrated PD with Kaapglve excepElon Process tault Eocaflon aware Customer
'-og greal data handling in multi- prediction and Maintenance & work space relationship/Market
S i nracass cantral ion Optimizati madaling apalucic
o= Optimized interface s . Facility Health ork environmen ogistics
Q between PD and L ;');od.uctlon L Fault p:"edlcflc')n for = Management & = supported by optimization based
2— ME considering energy qual Ity claim Intelligence \/R/AR on-\alue chain
|4M Manufacturing Data Modell | Application I/F | | Platform interoperation logic | |Manufacturing know-how basel | Smart factory service model | S";ar
Manufacturing application components interoperation framework facto
:E ry
a q : A Real-time process A :
Visualization of analytics result | Virtual manufacturing | 4M (Man/ Mat;’('fdlle ':f:;h'"e/ Method) | monitol:in; | | Manufacturing collaboration | data Func
Production data analytics | Cnypbt?mr -rzhayn-snlcns I Log-based (Data driven) process |—l-‘ﬂal'-\a-§=m2nl—,w°rkﬂow | Gpenlpreetistoniand ops etion | se‘rvi tiona
£ modeling = Production |
° - - - Interoperation with Integrated resources | Process mining | izati ce secur
© Gatherlnglmar;:?;ng production : management/process simulation ity
= — - Factory resource/Process Production process experience Lo
Manufacturing Big-data Analytics Cyber physics modeling/Simulation control/management Cloud for manufacturing
oper avail
[ ation abilit
Creation-Management-Operation connecting technology | | Decision technique based on event reference model | y
Factory-Thing resources management
Factory-Thing D2D Protocol | | Sensor information linkage |
. relia
lloT (In rial loT R
i oT (Industrial loT) bility
Industrial communication/network
Factory-Thing Factory-Thing - = s?:yur
o Location Situation Energy
2 Process Discrete Industrial gateway supporting detection detection detection Inter
8 automation automation Heterogeneous/multi protocols face
E device device | Utility Facility Worker e
£ recognition recognition recognition oper
w0 A
. . ion
Factory-Thing Factory-Thing Smart Smart ciz
RFID memory memory
. Legacy machines/automatic
Network Infra. Human-machine devices/sensors, etc . .
, Network device interface device iy Industrial environment smart sensor
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Technology of
Operational

Optimization based on
Customer Demands

Prediction based Quality

and Equipment
Advancement
Technology

Human oriented
Security and Work
Support Technology

Intelligent
Logistic Technology

Smart Factory
Integrated Operation and
Service Technology

2015

ustomized

2016

Vianutacturing

2017 2018

Real-time Product Informa:
Visualization - Analysis -

Lifespan Prediction

Process Quality

Virtual/Augmented Reality based Process
Data for Work Support Technolog

Generation and
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Manufacturing Bigdata

Analytics

Cyber Physical

Factory Resource
Modeling/Simulation

Manufacturing Process
Control/Management

Cloud

Management(M) -

Operation(O) -

Factory-Thing D2D
Protocol Technology

Event Reference Model

based Decision
Technolog

Sensing Info Link

Technology

Factory-Thing Resource

Management Technology

Visualization of Analyzed Result Info

Technology considering Factory Energy

CSF CPS Platform

Cyber Physical Optimization
Virtual Manufacturing

CSF Smart Work Cap

Resource planning

Workflow Management

CSF Faa$S Platform

Cloud based IoS(Internet of Service) Technolog
Cloud based Unified Operation

CMOO Engine Technology
mart Ivianuracturing Heterogeneous
H § i echnolog

Sensor Free Link Technolog

4 Sensor Redundancy Technology for Fault Tolerance

Software Definition FCM Control Technolog
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Smart Manufacturing
Industrial Network
Technology

Recognition
Smart Device (Sensor)
Technology

Heterogeneous
Industrial Gateway
Technology

Self-Calibration Recognition

Smart Device/Sensor Technology

Service/Situation/Position Recognition
Device/Sensor

Smart Device/Sensor Embedded
OS Technology
Heterogeneous Device/Sensor
Connection/Integration Technology,

Antenna Desigh Technology Based
on Context-aware

Tiny Security Technology
Considering Industrial Network

Data Collection/Processing Technology

Industrial Gateway Intelligent
Technology
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