
HYBRID-AI
Combining Data-driven & 
Model-Based Simulation
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Stephan Erben, NETVIBES Senior Portfolio Manager

Sebastian Kress, Senior Sales Expert, 3DEXPERIENCE ENOVIA & NETVIBES

Künstliche Intelligenz in der industriellen Produktion
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3 Major Pillars to Drive Change
Leveraging “Information Intelligence” to make the right decision, at the right time.

+

DATA SCIENCE
BIG-DATA+

ARTIFICIAL INTELLIGENCE

+

COLLABORATION

& ACTIONABILITY

CAPEXOPEX

SCIENCE
MOD | SIM 
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& collaboration between people

Innovation & Engineering
Voice of The

Business

Product & process
Voice of The

Process

How to Enable Feedback Loops In Siloed Organizations?
Enabling data-driven communication between processes

Product & usage
Voice of the
Customer

ENGINEERING CUSTOMERS FEEDBACKMANUFACTURING
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Building Relations between Internal/External Sources is
Enabling Continuous Improvement & Fostering Innovation

Product
System
Service

Voice Of the 
Devices

Voice Of the 
Field Services

Voice Of the 
Customers

Customer
Satisfaction

Customer
Requirements

Voice Of the 
Process

Voice Of the 
Market

Voice Of the 
Business

Voice Of the 
Suppliers



5

Simulation
data

Consolidation of Multiple & Heterogeneous Data Sources

Technical
Requirements

Bench
test results

Engineering 
Changes

Failure mode & 
Effect Analysis

Manufacturing
BOM

Supplier
data

Quality & 
derogation Mgmt

Production & 
Assembly

Process
history

Product
genealogy

Maintenance & 
repair activities

Spare
parts

Performance
and ioT data

Returns and
warranty data

Design & 
Engineering

Processes 
Design

Customer 
complaints
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Engage Continuous Improvement & Enable Innovation
Capitalize Knowledge, Collaborate, Decision-Making

Experience
Capitalize

Collaborate

Decide & Act

Innovation

Continuous 

Improvement

Abstract
Product design &

Enterprise business processes

Voice Of the Customer

Voice Of the Process

Voice Of the Suppliers

FMEA (Failure Modes & Effects Analysis)

Model
Investigation

Root-cause analysis

What-if

FMEA

Simulation
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Connecting Operations / Engineering / Design 
Mapping Operational Data on a Model-Based System referential to know-what, why, how

CAPA (Corrective Action Preventive Action / FTA (Fault Tree Analysis) / ML (Machine Learning)

P-FMEA (Product/Process Failure Modes Effects Analysis) / D-FMEA (Design Failure Modes Effects Analysis)

AS-DESIGNED

HOW TO
Improve

Reliability?

long loop
at the scale of existing & future products

FTA

D-FMEA

3DEXPERIENCE Twin

360º Views

WHAT

Happened?

Root Cause 

Investigation

WHY

did it happen?

Decision-Making

SO WHAT

Is the best action?

close loop
at the scale of operations

Weak signals

Tracking 

deviations

A
C

T
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N
A

B
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Y

AS-BUILT

HOW TO
Improve

Efficiency?

Virtual

at the scale of  business processes

P-FMEA

CAPA

short loop

People

People

People

Real
AS-USED
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Using System Modeling To Speed-Up Model Training
Contribution to efficient reliability model creation

Learning,

Training,

Validating

,

Running

Virtual system model Real physical system

Process

(observable) Data 

“Teach” ML model with “clean” data
2

Create 

Virtual 

System 

simulating 

behavior of 

physical 

system

1

ML = Machine Learning

Simulate failures on virtual 

system to see how it 

impacts monitored features

5
Train ML model to identify 

patterns reflecting 

simulated  errors 6

Improve Virtual System 

behavior with real data sets 

containing error situations
4

Train ML model with 

historical process data

3
ML Model for pattern detection



TIME FOR QUESTIONS
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Thanks for your participation!

Stephan Erben, NETVIBES Senior Portfolio Manager, 
stephan.erben@3DS.com, +33 672 965460

Sebastian Kress, Senior Sales Expert, 3DEXPERIENCE ENOVIA & NETVIBES
sebastian.kress@3DS.com, +49 173 3669114
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