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SIMPLE WAY TO
UNDERSTAND
DIGITAL TWIN
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WHAT IS A TWIN? HARMAN

Virtual Reality?

Digital Twin Digital Modelling?

Simulated Environment?
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BASICS OF TWIN HARMAN

Explanation

Behavior Context

Digital Twin

Logic of
Twin

Characteristics Results

Prediction Testing
~~—" (Empirical)
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HARMAN DIGITAL TRANSFORMATION SOLUTIONS(DTY)

KEY ASPECTS

Process
Objectives &
Runtime
State
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Contextual
View

Machine
Characteristics
& Behavioral
Data

e N
HARMAN



IT’S A JOURNEY
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CROSS INDUSTRY USE CASES AND HARMAN OFFERING )

Product Twins

Product design

Sandbox testing

Model outcomes

Virtual prototyping

Intelligent design

Predictive modelling

Customer-driven design
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Streamline ops

Optimisation

Efficiency models

Smart connected products

Smart asset mgmt.

Supply chain mgmt.

Warranty mgmt.

HARMAN

ASUNG COMPANY

Performance Twins

Reduce downtime

Preventive monitoring

Real-time insights

Virtual reality

Predictive maintain

Continuous adaptation

Simulation models



HIGH LEVEL DIGITAL TWIN PLATFORM COMPONENTS e N

HARMAN

.. —_—

=

SAP/ERP BIG DATA

Ein

ROBOTICS BLOCKCHAIN

ady.

ASSET #1 ASSET #3 ASSET #4 ASSET n..
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HARMAN DIGITAL TRANSFORMATION SOLUTIONS(DTY)

SOMETHING MISSING?

Trend E.C GTM
Analytics —-om Strategies

Design E-Com Services
Services Unification BOTs

Advance
Production
Planning

Capacity
Planning

Shop Floor

OoT-IT
Security

Recipe

MErRETe: Procurement KPI Mgmt.

Application
to Floor
feedback

RPA Contract
Management
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Compliance

P\
HARMAN
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Customer
Services

Business

Master Data .
Analytics

Financial
Analytics
Cont.
Master Data Improvement
Analytics
ESG' Master Data Compet!tlon
Analytics Analytics
Tech
Master Data Advancement
Analytics
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SOMETHING MISSING?

Trend EC GTM
Analytics -~om Strategies

Design E-Com

Services Ut Services BOTs

Advance
Production
Planning

Capacity
Planning

€S

Shop Floor

Recipe
Management

OT-IT

Procurement KPI Mgmt. .
Security

Application to RPA Contract
Floor feedback Management
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Compliance
Mgmt.

Customer
Services

ESG Analytics

Master Data

Master

Master Data

Master Data

Master Data

Business
Analytics

Cont.
Improvement
Analytics

Tech
Advancement
Analytics

Financial
Analytics

Competition
Analytics
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DIGITAL TWIN BLOCKS HARMAN

Trend EC GTM Customer
Analytics —-om Strategies Services

Design E-Com Services Social Master Data Business
Services Unification BOTs Analytics Analytics
Advance i Business A? I?ceratlt(:? o Mast Fi ial
Production Capac?lty Business Data . . HEOMEEION aster inancia
. Planning Simulations (Avoid Data Analytics
Planning
Bureaucracy)
. 5 Dlﬁtal Twin Cont.
Shop Floor ERP/MES oor gta Edge Analytics (pe ormance Master Data Improvement
Aggregation monitoring & .
o Analytics
Visualization)
Recipe Procurement KPI Mgmt. OT-I,T ESG Analytics Master Data Compet!tlon
Management Security Analytics
Application to . Tech
Floor RPA MContract Co; pllince Master Data Advancement
feedback anagement gmt- Analytics
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HARMAN DIGITAL TRANSFORMATION SOLUTIONS(DTY)

ENTERPRISE LANDSCAPE OF DIGITAL TWIN

Key Criteria

Improved asset life
Process efficiency
Operational
optimization

New digital
revenue

Improved customer
satisfaction
Improved safety
Competitive
advantage

Connect

PHYSICAL THING

Reported State

&

MES
G @
Ci,) EAM Sensors
Contextual £
Information @ @
(e"F‘{"e';::e";‘)e"t CMMS Actuators
CAD, 2D,
AR/VR Models

Connectivity

Desired State

Beie
e

Event Stream Timeseries data

{®)

BAM Data Lake
BPM Rules , Context
Provider detectors
Reactors

Access Devices

Ak v

Analytics Models
(AI/ML)

o W

Asset Models

X )

Physics Models Dashboards

Notifications

Visualizations
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Digital Twin Types

Discrete Twin (Dewatering
Control Twin)

Asset Twin (Potato Peeler)
System Twin (Lay's Potato Chips
Processing Line)

Process Twin (Lay's Potato
manufacturing process)

Ontology based resource
definition

Interface: Describe properties,
telemetries, commands,
relationship, or components)
Telemetry: Describe data
emitted by a digital twin
Property: Characteristics of the
component represented by a
digital twin

Command: Operations that can
be performed on a digital twin
Relationship: Describes a link to
another digital twin

Component: Enable interfaces to
be composed of other interfaces



HARMAN Digital Transformation Solutions(DTYS) A

KEY BENEFITS HARMAN

Real-time
monitoring

Optimize
performance

Predictive
maintenance

Better financial
decision

Accelerate risk Accelerate

assessment

production time
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DON’T MAKE
THINGS COMPLEX
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HARMAN DIGITAL TRANSFORMATION SOLUTIONS(DTY) A

GO AGILE HARMAN

VISIBLE INVISIBLE
Domain experts to play a role

QRESCRIPT

OT HANDSHAKES IT
Monitor machines & processes
Heart beats

TWIN MODELING
Business works like human body

SPOT OPPORTUNITIES

Continuous assessment to
MAKE DECISIONS o o :
_ I spot improvement areas
Go agile, make small decisions to

improve OEE 0@ )@\/
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IOT IMPLEMENTATION & DIGI TWIN MATURITY PATH HARMAN

Go Live
oT OT+T : ¥ loT
Management Handshake ! Pilot Process
I
T_ i
‘.' i ..............
loT 4.0
loT Use cases Fix the Basics Telemetry; o Journey

Global Rollout

Data Security,_ }Data Lake

Discover loT

Gaps (Machine Pilot Use — Strategy
i Go Live & Processes) (e
E M ! ,

PLC Vendors Involvement
& Handshake with IT

Extraction

loT Platform

finalization &
ITE>0T ”,_Foundatlon
Handshake Opportunities

. Discover . X .
Go Live Process Data 3 . oT Process ITE>0T GF:x;hIe RBTISICS
: or Netv.vork 0 f SN Data Integration obal Roflout
! Changes (if any”)l,/' h ‘ ", - @ - ‘ ‘ Acquisition Templatization
frmemmme = - ' el ) N Templatization
: 4 OTKPI D;’:’C ‘:ﬁ Process Data (& Local G/W)
i = Mgmt. easibility Gap Analysis
OT Asset Mgmt. i ! N /1:-: /
_._Foundation ‘% L 'I:l.ﬂ \

OT Non-Smart OT Asset OT Asset

~— . I:;cations A Management Monitoring & OFT tMam;{geI:ne:t
(I)D_;_s;over OT Security  OT KPI OF Discory Management Evaluation & Management uture Rollou
(Autol I\:sets I)Assessment Analytics OT Management Strategy Enhanciion: Tempiaes ;o8
uto/Manua

Global Rollout
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LET’S SEE IT LIVE
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HARMAN DIGITAL TRANSFORMATION SOLUTIONS(DTY)

IOT IN ABOX - PLATFORM FOR ONBOARDING IOT ASSETS AN
IN SIMPLE WAY HARMAN

A SAMSUNG COMPANY
(Connected machines/assets, plc connectivity, industry std protocol support, gateway integration live demo) v

Setup at Local Smart Transit Stations loT Cloud Asset Connectivity Editor & Live landscape

Data Security Management ’— Data Storage & Application Dashboards
Edge Gateway Local communication
Management Protocols Management Cloud Security
Sla\ézfi(CIZPU Local PLC Edge Gateway L5 . Br'ok'er'% el dllerel
management management Communication Management
management

Configure Administrate

Box-in )
1Y}

mll Microsof
Nl Azure

DIY Model (Do it yourself) DIY Model (Do It Yourself) Smart Asset Management

———— - — —r T wTTWYTTTETYYY — -
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http://13.86.63.28/telemetry/702e365a-ae47-4aa9-b1e6-3fd00f003a28/landscapes/944c8840-d1e8-4bb3-9a39-93eac704cbfd
http://13.86.63.28/telemetry/702e365a-ae47-4aa9-b1e6-3fd00f003a28/landscapes/944c8840-d1e8-4bb3-9a39-93eac704cbfd
http://13.86.63.28/telemetry/702e365a-ae47-4aa9-b1e6-3fd00f003a28/landscapes/944c8840-d1e8-4bb3-9a39-93eac704cbfd

HARMAN DIGITAL TRANSFORMATION SOLUTIONS(DTY)

AGRITECH GIANT - AUTOMATIC PROCESSING PLANT: HARMAN
DIGITAL TWIN L e o
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HARMAN DIGITAL TRANSFORMATION SOLUTIONS(DTY) A

SMART FIELD PRACTICE : CONNECTED SEED HARMAN
TRIALING & MARKET LINKED ECOMMERCE =

Sensing & Linked Enablers

* Geospatial * Image Processing
* GIS * Weather
* Genome Analytics * Water
* Phenotyping * Soil
* Market

Market Linked &

Agri Loans & Growth based

= Insurance “Z=” Harvesting Planning
Pesticides, Growth Monitoring Y Performance AN
& Protection Treatment Monitoring

\ 4

D@
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THANK YOU

HARMAN INTERNATIONAL.
CONFIDENTIAL COPYRIGHT 2022




