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I. 5G Smart Factory Project Outline



Why Smart Factory? - Improve Productivity
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anufacturing
Situation

Productivity isn't everything,

Developmept

but in the long run it is almost everything.”

1) The Age of Diminishing Expectations (Paul Krugman, 1994) SG@
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What is Smart Factory? - Over the Factory Automation

Data & Connection

Digital Twin,
CPS

Truly Connected Plug-and-Produce

Machine and Humar Small Quantity
Co-work Batch Production
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How to Realize Smart Factory? - Wireless with 5G

Network Needs for Smart Factory ‘ @ ‘
eMBB

[ Inter Factory IoT Network }
e 5 technology revolution

Massive Critical

10-100X 1000X

Connec ted Devices Mobile Data Volumes
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Battery Life Lower Latency
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5G Government Project - 2018

5G Convergence Service Proof Project is for
Supporting promising 5G use case excavate and spread
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5G Industry Government Project Outline

5G-based Production/Logistics Service and Machine-Learning Platform

Development for Cloud Manufacturing

Supervision Institution SK telecom SK Telecom
Person In Charge Youn J.P. =
Total Project Period 2018. 4. 1 ~ 2020. 12. 31 |

Total Working Expenses

$35M($1 = W1,118)

Purpose 5G use case excavate and spread at Manufacturing Area
(Wire & Wireless Network Infra) SK telecom
( Machine Leaning & Vision ) @%IZCBWRME
Consortium ( Multi-Function Robot & AR ) CMES quuarem CopTek  (@ANGEL
(Total : 13) ( Flexible Line ) Syscon  KETI 5w,
( fsi ) SCHAEFFLER ﬁ'o
Proof Site T @ FAG myunghwa
( Project Support %ﬁ%ﬁgﬁ%ﬁé 2% B21a3en




l. Project Proof Strategy




Korea DNA - Fast?

{} YONHAP NEWSH

Cha Bum-keun(Cha Boom)
Bundesliga 98 goal('78 ~ 89)
100m 11.4sec(Cha Doori 11.3sec)

1) Maximum Speed. 9.52m/s. Best in his Team

Son Heung-min(Super Sonic)
Bundesliga 49 goal('10 ~ 16)
Premier League 63 goal('15~'19)
34.3km/h, Sprints 20 times?
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Project Strategy : Quickly and very Quickly

How Knows what is killer App.
So, Establish Ecosystem with Convergence Technology for making Future

Legacy Wire : Massive Adaption \
. af i
' 56

= Solution Supplier

: Fast Development

Legacy;;Vireless: Efficiency > /\
Dite & o,

= Solution Demander
B Just Idea : Destruction : Immediate Feed-back
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Proof Method : 2 Infra + 4 Service with Pre-5G

Machine Vision : eMBB

Industry 5G : Connection 5@G base

Industry Spedial 5G + Wire(TSN")

| Auto fault detection with Deep
Learning

Multi-Function Robot

ML? Cloud : Data

- URLLC

Task & distribution co-work

ML Cloud for Industry(with GPU) at Factory

: eMBB + eMTC + URLLC

Flexible Manufacturing Line < AR Service : eMBB + URLLC

work order, manual,
information share

Demo, Training, Co-research : ]

1) TSN : Time Sensitive Network 2) ML : Machine Learning
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lll. Explain Sub Project
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Wireless 5G + Wire TSN

Composing ultra low latency, high speed and massive data Network Infra

with combining wireless 5G and wire TSN for inter and outer manufacturing network

Control Data
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Robot Data

1) Mobile Edge Computing
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5G OR
5G Modem (((.)))
Ultra New
Wideband Waveform =
(mmWave) uRLLC
Base Station + MECY
\ J
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Machine Learning Cloud

Provide real time process with 5G base Edge Cloud and IDC machine learning cloud at
SaaS style. It can analysis integrated factory data.
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Computer Control Center
Machine Learning Cloud
REST API ( Data Analytics, Central Cloud)
Edge Cloud : @ fubernees /V{ Web Ul + Rest APT | Persistent Storagd
( Real Time, On-Premise) L Service & Database
i Fliegl time' 0 Re|§| ’[gﬂe ) | Vision App. Volume Provide
ault Detection uality Chec ] Pod Create
" " Robot Control Service
Real time Real time ) | Realtime GPU accelerated Container| |GPU accelerated Container
control Data Aggregation Monitoring
= Jupyter ' jupyter
OPC-UA Confluent “ "
Rest Proxy nVidia Cuda| | TensorFlow nVidia Cuda| | TensorFiow
KAFKA Confluent Toolkit Toolkit
KAFKA chema Reglst
Data
! Connect
Collection

Container OS

Container OS
Persistent Storage

Persistent Storage

| Virtual Machine || Virtual Machine ||

Virtual Machine |
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Machine Vision

Photographing with high resolution camera connected 5G,
Judging good or fail with real time ML algorithm

Photographing File transfer to Edge Transfer to Machine Learning Uparade alaorithm
High resolution Image Cloud via 5G Vision Cloud at vision cloud P9 9

ML Vision Cloud
EdgeFIOUd Transfer and store High resolution image

Failure Indicator

Upgrade algorithm

Update algorithm

Good product

Transfer good product
guantity and information

Transfer failure cause
with real time

15 SG‘?Drum |

Al i“ A
5 ALIA



Multi-Function Robot

Because of combining moving AMR, recognition 3D vision, action Robot Arm and gripper,
and wireless communication 5G, it can multiple function with one machine

System Control _ Store Long Data
o [ — | ) (| 9
Connectionwith AR —x Q (| Machine Leaming
= — (|
Multi Function
6axis ARM Example | MultiFunction Robot 3D Vision Camera
) Gripper
Funct N
unction Bin Picking
Multiple module
5G Modem
Ultra high speed,
ultralow latency L

Perception Sensor

AMR Control System

. LIRSS 1
Autonomous evasion
AMR L
¥
Driving, Manipulator
. a
stability e =
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{ AMR 24 Server : HostZ RE| ¥'2 $1Z0|89YF AEAMRY| QK. SHENMYH, Traffic §§
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AR Service

Using 5G, facility status and IoT sensor data augmented in real time.
And augmented manual service support for remote augmented support service

/ AMR Manual augmented service

MEC

AMR Statue,

y location and
sensor
: information
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Environment  Irisscan Ambientlight Compass

Iy O @

Temperature  Humidity =~ Gyroscope

MEC

Store Facilitydata
Transferinformation
to AR device

| g

Tablet / Smart Phone Smart Glass

AR Platform ‘

Contents Stack Visualization
R e Lt ““‘"L:r_lu"_lwm_.l
4 Video Share

l AR Device h AR Anchor ]l AR Content -II M""d‘"-ll -Vompﬂ( ‘
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ARRenderer ~  FTTTTTTo Service Stack _T

Service

_ Image & Motion real Sve En “Y Variable /O

:
T re:
Pose Update- Tracker Lightweight SDK Graph

Unity3D.

Android, i0S, Windows

Mobile, HoloLens
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Flexible Manufacturing Line

Developing interface interlock like OPC-UA, industrial Ethernet and process control
combine system, 5G base flexible manufacturing line proof.

~ Flexible manufacturing line Process combine control system N

MES" QMSs? EMS3) SCADA%
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Industrial Ethernet A

- i A 1
OPC-UA, Industrial Ethernet

) L QU )

Multivendor mutual manage testbed

1) MES : Manufacturing Execution System 2) QMS : Quality Management System 3) EMS : Energy Systems 4) SCADA : Supervisory Control And Data Acquisition
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Thank You for Attending




