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Session 1 Dr. Ananth Seshan : Industry 4.0 Trends & Learnings
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Value
. » Digital twin
+ Verticaland . Extended .+ Exoskelstons
Horizontal Reality ~ « Autonomous Robots
integration. « Big Data

¢ AML . Vision Systems
Real time Cobots  ° Additive Manufacturing
dashboards « Cloud

Edge Computing
* Network infrastructure
Last mile connectivity

« Wireless * Internet loT

Resources
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Smart Factory

«  Smart Supply Chain
+ Decentralized Production
Smart Factory « Agile Collaboration

Strategic Dimension of Operational Excellence

Producers

Data Collection
Product
Driving Manufacturing
Product Utilization/

1 Product User

Interaction Prosumers

Data Collection Consumers

Mandate : Mass Customization. (Manufacture of customized goods based on standardized
Production Processes. This represents the strategic dimension of operational excellence.)
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Session 2-1 Dr. Shandre Mugan Thangavelu : Future landscapes and geographies of manufacturing
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WORLD ECONOMIC OUTLOOK OCTOBER 2022

GROWTH PROJECTIONS

GLOBAL ADVANCED EMERGING MARKET &
ECONOMY ECONOMIES DEVELOPING ECONOMIES
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Session 2-2 Dr. Lema Green-Digital GVC : Using frontier technologies for greening global value chains in

latecomer economies
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Steps for greening GVCs
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Session 3 Dr. Ernst Andreas Hartmann : Digital Work
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Digital Labor Platforms

Rise of digital labor platforms has provided
new opportunities for work, earnings, and
livelihood for workers. At the same time, it
has brought about challenges for workers,
(-3 -

... "regularity of work and income,...

.. working conditions, ...

... social protection, ...

.. skills utilization, ...

Totad 18w of rwesavyrg cotsstrion b sadbon USSH

T e b it e —r ... freedom of association ...
o T warn e SO it ... and the right to collective bargaining”
v PPy dong (ILO 2021).

Cormt sl Werken Ave (80 14 cmtrion)

U7 6 237w Digital labor platforms

msifindureswnanveduusiuaiva suddeniawazauiniedinauedmivauay wiii
uwnanrlesumanildueulonalugg lunsvien s1eld wagarunduey widnhundsanuvimesineg wu A
AnUnfivessmuuaraeld anmnisviau maduasemsdsen nmaldvinue wasAnslunisnsnesesiiuiu
femnudnduiiiusinsmedsaunagmisauassugardedinsaiuayuauulunainisanuddva wasiite
Sanstuaraiimemeni

P @) OECD

5U#l 7 OECD 2030 Learning Compass

M3sRvITIgIumMEnaInIsihlATInsele (aUuusuls a.e. 2562) i 5 ves 11
FIUMIIUTIUTDTENTINYTAUNA T TTUAURAHANU IV



OECD 2030 Learning Compass t{unseunsvinnufinseunguisasuanud sinve finuad uazardoud
FududwiudiFouiiazyszauanuduialuamssei 21 lnowunsiaunsngiuvdn aussaurlunsudeuulas
s uindny/mienusay Feuafuazedon wagnsruiunisdeuduvuaanisasiouff-aziou (AR)
nspumaienilitiufisanudidgyresngiuaiuiarndila fugrudugunm sngunsdnunazensual
ARBAIUANNTUVUANINGINTT Tinvzanuianudilauazeddeyay Minvenedinuuazorsual naenaurineenis
UfvAuagnienmm OECD 2030 Learning Compass fidmsneiflewm3sudiFoulsinioudmiummuimisuazlonia
MiauslasyaRivauazdnuurmiannves LA dsaL

\
{b:ki

D B

* ® ~®
i f-‘f Eﬁicﬁu

Operator 1.0 Opcrator 2.0 Operator 3.0 Operator 4.0
Manual & Dextrous Work” Assisted Work’ ‘Cooperative Work” “Work Aided *
+ by with b
Mechanical Tools & CAx Tools, NC 0O5s & Robats, Machmes & Machines
Manually Operated Fnterprise Tnfo. Systems Computer Tonls (H-CPS)
Machme louols
1700 __. 1800 __. 1900 . 1960 ... . . 1970 .. 1980 ... 1990 ... 2000 ... 2010 ... time
First Modem Factory Numenical Control Industrial Robots From
Matthew Boulton's (1960s) Introduction (late 1970s) Cyber-Physical
Soho Manufactory (1761) MRP I (late 1960s) towards Systems
towands Human-Robot Collaboration towanls
Automation & Control Human-CPSs
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Session 4 Mr. Prabhakar Shetty : Journey to Manufactruing 5.0
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Evolving Industry 4.0 Use Cases

Business/Top floor > O > ltd/) ) @ > . > :a:/

Ideation/ Design and Mfg. Mfg. Supply Chain After Market
Concept Validation Planning & Execution h
(Design. -ni M‘hEr:g) Ense.
Desi Customers ing process Operations & Equipment Supply chain Maintenance and
esign optimization monitoring diagnostics

- VRdedimmersive & - Digital thread for e.BOM, m- * Remoleassetmonitoring - Integrated SCM *  Remote monitoring

interactive models of BOM variance . Predictive imulati - Predictive maintenance
N e - NPlcycle reductionusing - Intelligent emergency - Block chain * Automated failure
) X B C“;::‘-hﬂsm i virtual build waming systems - Rout i3g
{SROP, MR, PP, P tive Design AUML *  Optimized operations towards - SCMriskintelligence - Digital
— egenerative Design- e S e Handover/Regulatory
(MES & SCADA) Retire
Virtual prototyping and immersive  Enhanced flexibility, qualityand ~ Continuous monitoring of Improved tracking of Continuous maintenance
designing efficiency through intelligentand connected and intelligent shipmentsand fieet of remote products
. connected systems systems
Suppliers

Product/Process development . 5 Material

*  3D-printed aompkxproduct - Low-costautomationand =+ Training through immersive - Automated picking
profotypes test fixture for quality & technologies, digital work . Smart inventory

Automa’ Shop Floor - Validation, IQ/0Q/PQ productivity issues instructions management

+ More efficient procurement - Digitaltwinningofthe . Smart wearables . loT-enabled radio-
management Processilinelplant L e e frequency identification

Quicker and complex Less human intervention Reduced occupational Reduced human intervention

prototype development and improved visibility into hazardsand enhanced through automated and

shop floor operations workforce
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i : . . Qualit Image
Cognition Process Twin Asset Twin Batch Twin Anawl’s Amhﬁics g Contextual Twins guiding Actions.
E
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) DFX / ACM/OEE/ E Material Mgt. / Integrated ETO/ Dat. Cloud To])
Experience UALM Manage:ergv Tur: E:‘naund Mgt. {;‘[;gfriar.:nﬁgure AZ; en inoeuerin ) Plug‘anc_! Plgy/ Low Codg,
g g Pl Realization in days, ROl in months.
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=
Technology | ML coms Asset Data MPM Il Modular, pay as per usage.
=
i=2
(m]
o . . . .
. Controls Machine Device & Data Workflow Data ) hal Hybrid, Optimal mix of On-premise
oundation Connectivity Security Orchestratien Management Edge/ Hybrid g’ and cloud.
=
o
2
NPD Manufacturin Planming and Asset Remote (Ll Network, Optimal mix of enterprise
Process Engineering Engineeringg Prod Information After Market Process (=l and secure public Network.
Management ‘ Management
= = ' a
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Skill Matrix

Manufacturing Hierarchy

Need

Technologies

Skill Required

Manufacturing Intelligence

Provide Intelligence for next 2 hours
to 2 weeks and Predict probable
issues

Azure, AWS, Rockwell FT Analytics,

P1 Vision,

= Fourier Transformation, Neural Network,
ANOVA, Regression/ Correlation,
Heuristics

= Python, Java Script, OpenAl, Golang

Streamline manufacturing process

Siemens, Rockwell, PTC, Tulip,

= Scripting, EAI (API), SQL/ No SQL, Data

and Control systems.

Emersson

MES/ 10T . R . - Warehouse, Data Streaming, Edge Micro
and enable “zero-error” operations Ignition, Dassault X
Server, Micro Apps
Historian Build robust and high speed Aveva OS| P, Aveva Wonderware, = Time Series, OS programming
information system for factroies Influx DB, Timescale DB, Grafana = APIs
Connect machines. Acquire data Rockwell FT View, Aveva, Siemens | = Scripting, 21 CFR, ISA 88
SCADA/ Batch s Aeq WiInCC, Allen Bradley RS Logix, = QPC UA/ DA, modbus, Serial, Profinet/

Profibus

Controls — PLC

Make work centres and lines
intelligent, enable easy connectivity
with data layer

Siemens, Rockwell, Aveva (OSl,
Wonderware), Eaton, Schneider,
Omron, Mitsubishi

= Ladder Logic, Detailed Engg
= Safety compliance
= Communication, HMIs

Controllers — Robotics,
AGV, Machine Tools (CNC)

Automate manual processes.

ABB, Kuka, Omron, Ishikawa,
FANUC

= Robotics Programming
= CNC Programming

Manufacturing Engineering

Setting up Manufacturing units,
Process Improvement, Value
Engineering

Siemens, Aveva, Dassault

= Simulation, FEM, FMEA, Lean, Six Sigma,
SMED.
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Conceptual Framework
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