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Eric GAURY, Sales manager, LANNER France

20+ years of experience with simulation

Working with Lanner since 2001 (consultant, salesman, sales manager, 
director of operations in China, global healthcare leader)

Developed more than 50 simulation models for a wide range of customers 
including Actemium, Airbus, Air France, ArcelorMittal, Bombardier, Carrefour, 
Caterpillar, Cummins, Hermes, Michelin, Renault/Nissan, Rolex, Rush Hospital 
in Chicago, Safran, Saint-Gobain, Schneider Electric, SKF, SNCF, Valeo, 
Washington University Medical Center in St Louis

Provided training, mentoring and support to many more…



Outline of the presentation

Objectives: 

- show that Industry 4.0 is generating a lot of opportunities to use predictive 
simulation

- Give a quick look at some models developped in France by Lanner and 
customers

Topics:

• Industry 4.0: quick overview / 3 key topics related to predictive simulation

• Evolution of simulation, from coding to decision making and 4.0

• Recent examples of simulation projects

• Perspectives



Industry 4.0: a hot topic



PwC – Impact of Industry 4.0 technologies



Industry 4.0: 3 key topics for predictive simulation

RecognitionData availability

Subjects
Nine technologies are 
transforming industrial
production

Graphic source : BCG - Institute_Aethon.com
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Complexity

Expected use of 
simulation

Complexity increases the need for simulation



Recognition

Simulation as with WITNESS is out there since 1980’s

Simulation’s ROI is not a debate. 

Yet until recently, it was very difficult to convince companies to use it…

Industry 4.0 is changing this because Simulation is one of the nine 
technologies. It has become a MUST

Simulation, at last, is getting high level and wide recognition

This creates new challenges as simulation specialists now have a 
responsibility to deliver



Data

IN OUT

NO SIMULATION
(perfect excuse for not simulating)

Huge opportunities for simulation

No data

- Accuracy & initialization
- No excuse for not simulating
- AI / ML / process mining

Big data



Autonomous robots

Robots are becoming more productive, flexible, versatile, safe and collaborative 
By connecting to a central server or database, the actions of robots can be 
coordinated and automated to a greater extent than ever before. They can complete 
tasks intelligently, with minimal human input. Materials can be transported across the 
factory floor via autonomous mobile robots (AMRs), avoiding obstacles, coordinating 
with fleetmates, and identifying where pickups and dropoffs are needed in real-time.

Currently 2 out of 3 projects in our French team are related to automation
Many to material handling (AGVs)
Typical subjects:
- Justify investment
- Size system
- Optimize control rules



A BRIEF VIEW 
OF WITNESS EVOLUTION

History



Early days of WITNESS

Back then:
- models were already visual but conceptual
- data was hard-coded inside the models

Technological guide related 
to simulation, dated 1989!



Data connectivity

Manually 
input

Text files
Excel & 
DB links

Cloud BI Big data

WITNESS models evolved
- from isolated models where data was input manually 

 Low usability
- to highly connected models that 

▪ Import MES data to initialize themselves
▪ Import MRP data to configure themselves
▪ Use algorithms to generate scenarios to explore
▪ Export large volumes of results to the Cloud for BI analysis
 High potential



Current developments

Hayward Tyler’s Smart Factory project
“we have positively impacted our worldwide businesses with sustainable and 
innovative Industry 4.0 solutions”
Project includes VR, Cloud computing, BI, connectivity with Epicor (ERP), etc.
 Check our blog for details

Ford experimentation server
xxx,000 hours of WITNESS run time in 2016, 90% from HPC
 Check 2014 UK User Group presentation by John Ladbrook

Ford - Symbiotic Simulation using AI and data management with IBM Watson

Lanner is active on many 4.0 related topics
And WITNESS can already do a lot

https://www.lanner.com/insights/news/hayward-tyler-and-lanner-win-or-society-s-president-s-award.html


AERONAUTICS
CO-DESIGN OF AN AUTOMATED CELL

French projects - Example 1

Autonomous robots



Aeronautics – Co-design of an automated cell

Context: aircraft engine manufacturer faced with 
increase in product references, increase in operation 
steps and change from batch to one-piece flow
 Need to automate

Designed system: autonomous mobile robot arm that 
handles all product and tooling movements among 
the following equipment
- 2 rectifiers
- 1 coordinate measuring machine
- 1 tooling store
- 1 tool fitting station
- 1 loading / unloading station static nozzle blades



Aeronautics – Co-design of an automated cell

Simulation project steps:
1. Manufacturer launches bid with obligation to use simulation to design and 

validate the proposed cell
2. Selected supplier trains in WITNESS
3. Supplier and manufacturer exchange simulation model regularly to discuss design 

options and optimize process, tooling needs

Advantages:
- for the supplier – strong implication of client so early cell validation, detailed 

knowledge of cell capability and limitations, simulation as competitive advantage
- For the manufacturer – right-sizing, properly informed tradeoffs, 

comprehensiveness
Drawback:
Lengthy design process (compensated by short ramping up)



Aeronautics – Co-design of an automated cell



Aeronautics – Co-design of an automated cell



AUTOMOTIVE
SIZING AND OPTIMIZING AGV FLEETS

French projects - Example 2

Autonomous robots



Automotive – Sizing and optimizing AGV fleets

Context: truck cab manufacturer targeting large production 
capacity increase with a 15 reference product mix

Designed system: assembly stations / sections connected by 
automated handling system

Issues:
- Large AGV fleets
- Path intersections
- Short takt times

 High traffic, cannot work without control rules
 Right-sizing of fleets and pallets
 Sensitivity to product mix



Automating material handling



Other AGV models



AUTOMATED PRODUCTION SCHEDULING 
USING SIMULATION AND ERP

French projects - Example 3

Data & system integration



Automated scheduling

Context: make-to-order furniture company, 
flowshop

Operational issue:
Scheduling production sequence
Typical batch is 160 pieces



4.7 x 10284 possibilities!
Production sequence 2

Production sequence 1

0 1 2 3 4 5 6 7 8

Production sequence 1

Production sequence 2

Production duration (h)

€



Automated scheduling

1 run, limited in terms of computing time
 Many randomly generated production sequences
 No optimizer, just random search, but average gain of more than 6%



Simulation 
calculations

Yesterday…

Order book 
extraction

Order book copy 
into Excel 
interface

Extraction of 
optimized order 

book

Order book copy 
back into ERP

Order book 
ready for 

production

Today…

Automated scheduling

Automated dialogue between 
simulation and ERP



SUPPLY CHAIN MASTER PLANNING TO 
MEET MULTI-SOURCING CONSTRAINTS

French projects - Example 4

Big data



Supply chain with multi sourcing constraints
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Leadtime
Takttime
Capacity
Quota
Cost
Working hours

Days off

MPS

Frequency
Capacity
Stock policy
Vehicle type
Cost



Supply chain with multi sourcing constraints

List of sites
List of activities
Workflow description
Site / activity details
Quota calendar
Logistic liaison details
Shift details
List of days off per site
MPS

Generated automatically from data
POC stage
Extra features to be added

Could potentially be deployed as a Cloud based application 
with analytics for simple scenario comparison

List of logistic moves
Stock statistics
Activity statistics
Etc.



Supply chain with multi sourcing constraints



WHAT IS NEXT TO SUPPORT 
4.0 INITIATIVES?

Conclusion



What is next to support 4.0 initiatives?

We need to see Lanner’ response

More data connectivity New data table element with new connection 
options coming up

More features in WITNESS for 
autonomous robot modeling

Work being done to add features to the track and 
vehicle elements and integrate consultant led 
developments

Simulation more easily available to 
decision makers

Simulation apps deployed via the Cloud and 
connected to BI tools for ease of parameterization, 
deployment, experimentation and analysis
=> WITNESS.io / WITNESS.Cloud

More WITNESS-based digital twins Hayward Tyler is one example
Let’s imagine how to get there faster and cheaper…

… …



Thank you!


