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What about digital transformation in manufacturing in 2022?





How to accelerate?



2011...2014...



Industrial Internet Reference Architecture (IIRA)
Reference Architecture Model Industrie 4.0 (RAMI 4.0)



Industrial Digital Twin Assoc



Market?



16th



Companies?



20% Planned

5% Industry 4.0

15% Not planned

60% Started

85%

Source: Digital factory 2020. Germany Report Pwc



COVID 19 digital 

acceleration? 



• The pandemic has highlighted the possible uses 

and benefits of Digital transformation







• The pandemic has highlighted the possible uses 

and benefits of Digital Manufacturing

• But constraints are imposed because lack of

resources and uncertainty situation.





COVID19

……..

Energy cost

Semiconductor shortage

Inflation

Crime and cyber attacks

Geopolitical conflict. 

Climate change

….

Is a recession looming?

Context 2022: Uncertainty clouds
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• The pandemic has highlighted the possible uses 

and benefits of Digital Manufacturing

• But constraints are imposed because lack of

resources and uncertainty situation.

• After starting their Digital journeys, most 

companies remained stuck in a pilot purgatory





• Complexity: heterogeneous environment. A typical medium-size

plant > 200 pieces of equipment of a variety of suppliers and ages.

• Unconnected machines, legacy software: 90% of data is

purged/lost during the first 30 days.

• Security concerns: reluctancy to store the data in the cloud.

• Lack of data harmonization: Industry 4.0 at scale requires the 

ability to extract, interpret, and harmonize data from disparate 

systems.
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Of Digital Transformation





1970 - …. today



Edward Deming

(1900-1993)



Bill Smith

(1929-1993)



Mission: taming the variability

Measurements & Statistics

Forecasting. Decisions. 
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If it works, don’t touch it



Decisions



















Less energy

Less defects

Less carbon print

Less people

…..ZERO…X



?Forecasting. Decisions. 



Philip Tetlock. 
(1954-)
Annenberg University Professor at the University of 

Pennsylvania

“People can forecast events in 1 year, but 

in 4 years accuracies decline to random.” 
2016



“The rate of the development is 
not the rate at which you make 
observations alone but, much 
more important, the rate at which 
you create new things to test.”

― Philip Tetlock in Superforecasting: The Art 
and Science of Prediction



?
New Things



Emeritus Professor of Organizational Behavior in 

the Weatherhead School of Management

David A. Kolb
(1939-)

Kolb cycle
(1984)



New Things









Active Learning



Decisions

Fast prototypingBig Data

Design ThinkingAnalytics-AI



Decisions





Pilot Trap
Pilot

Project



EfficiencyLearning

Thinking styles

Decisions
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MINIMUM 

AGILE 

MATURITY

LEVEL 

Digital 

Transformation



• Shorter projects and Agile Requirement Engineering (ARE)

• Spliting mega projects, more modular (reduce complexity)

• Increase speed of iteration

• Minimum viable product

• Fast prototyping

• Faster decision making

• Flexibility:  Scale-up  / Scale-down

• Acquire required skills for Agile

Minimum Agile Maturity Level

Execution for both Learning and Efficiency



Minimum Agile 

Maturity Level?



Agile



Agile



SLAM

Self-organizing

Lean

Autonomous

Multidisciplinary

Agile
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AGILE 
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Metrology Dept

Agile Metrology



Connected

Flexible-On-demand

Digital

Fast

Efficient Learning oriented

Multi-disciplinary

Multi-player collaboration

Distributed

Transparent

Agile metrology

Isolated

Rigid - Planned

Physical

Slow

Operation oriented

Siloed

Individualist

Centralized

Opaque



DATA INTELLIGENCE

CONNECTION

AGILE



DATA INTELLIGENCE

CONNECTION

DECISIONS

Product

Machine

Human



Digital TWIN



CONNECTION



Standards facilitating COMMUNICATION



INTELLIGENCE



Intelligence=Ability to generate solution

Problem → Solution (product of intelligence)

“Productive” Intelligence



“Productive” Intelligence

Problem

Solution

AnalyticalIntuitive



Intelligence

“the ability to adapt to the environment and to 

learn from experience

(Sternberg & Detterman, 1986).”

PROFESSOR - CORNELL UNIVERSITY



Capacity / ability to…

- Adapt to the changing context / 

environment

- Shape the context / environment to

achieve the goal

- Select the context / environment to

achieve the goal

“Adaptative” Intelligence



“Productive” Intelligence “Adaptative” Intelligence

Problem

Solution

Context

Adapt Shape Select

Goal

Achievement

AnalyticalIntuitive

Smart



DATA



APPLICATION CENTRIC vs DATA CENTRIC







Agile Metrology

DATA CENTRIC



PLAN AnalyzeDesign

Quality

MEASURE

Traditional Metrology-Application Centric

Machine 

Program



Agile Metrology

DATA CENTRIC



Point Cloud

Digital Twin

Multi-Sensor

Scanning

Agility in generating data



Dynamic Plan

Point Cloud

Knowledge Data Base

Data Sharing Platform

Digital Twin



PMI
Model Based

Design

Point Cloud

Digital 

Report

Knowledge Data Base

Data Sharing Platform

Digital Twin

STEP / QIF

Digital Thread

VIRTUAL

QIF

QIF
Virtual 

Metrology



GD&T

Features

What?

When?

How?

PLAN Analysis

Design

Quality

Engineering

Quality

Process

…..

Results

Report

MEASUREMENT

Traditional Metrology-Application Centric

3 DAYS = 72 Hours

Machine 

Program
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PMI
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Point Cloud

Analytics

Knowledge Data Base

Data Sharing Platform

Digital Twin

Digital 

Report

STEP / QIF

AI
Digital Thread

VIRTUAL

2 Hours

36/1 Faster Decision-making



Physical

Digital

Source: Innovalia Metrology







Summary

• Digital transformation is a must

• Context 2022-23 as an opportunity

• Decision-making styles: Learning vs Efficiency 

• Learning + Efficiency = Agile Digital Transformation

• Minimum Agile Maturity Level

• SLAM and Agility

• Agile Metrology: 

– Data Centric – Intelligence – Connection

Agile Digital Metrology




