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About Vanderlande: Company profile
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Industry Segments: Airports
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Industry Segments: Warehousing
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Industry segments: Parcel
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We improve the competitiveness of our customers
through value-added material handling solutions

Growth Innovation Internationalisation Teamwork
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Innovation: Different approaches

Processes & Methods Products
One way of working Modernization Technology push Market pull Co-creation

with key customers

(1SO, Process Map) (Agile, Model Based Design)




Start with Why
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(& Everything
should be made
as simple as
possible, but
not simpler. 77
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Future solutions: Need for automated item handling
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More and more tasks can be automated with robot applications

One by one, robots will take over responsibility of current operators tasks

Operators will oversee a number of robots and eventually oversee whole operation
from the control room

Resulting in a fully automated flexible warehouse running 24/7 with a higher
productivity, optimized output and minimum of errors in product handling
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Our Challenges: Diversity in a critical process

Carriers
» ULD Aircrafts, Pallets, Trailers/dollies, Swap bodies, roll cages
* All different sizes and shapes

* High filling rate required

Process
* Time critical and capacity is key

» Operator handles variety of exceptions
* Value Added Services if applicable

ltems
* \lery large number or indefinite number of items
* All types shapes, weights, quality, surfaces

* Content of the items sometimes unknown
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About R&D: (Mobile) Robotics & Item Handling

Robotic Item Handling: L\ Mobile Robotics:
> Machine Vision N > Semantic World Modelling

> Deep Learning ' > QOperate autonomously in

o changing environments
> @Gripping
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Transition: Adding brains to mechatronics

SENSORS ﬁ
INTERFACES l . =
g =

PHYSICAL PART ACTUATORS CONTROL PART

Mechatrorital 2> CyberPhysical
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5-layer architecture Cyber-physical
system (CPS) based automation
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Data architecture for Cyberphysical systems

Configuration Level

Configu re Self-configure, Self-adjust, Self-optimize

Cognition Level
Decision making (support), visualization

: Cyber Level
ompare Digital Twin Model, Peer-to-Peer Monitoring

Data to Information Level
Self-Diagnostics, Health Monitoring

c Smart Connection Level
onnect Plug&Play Functions, Sensor network

Convert
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A cyberphysical example

Bring new learnings
to all vehicles

Learning: It is better to gﬁ
follow an alternative path

An alternative path omC o=

is simulated by virtual twin x x
It reduced my performance @ e
with 20% falln

| see and report an obstacle on my path M“))




The driver: Moore’s Law
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HUMAN

< 10 years!
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Impact of change

Setting the focus

Ability to influence design

Preferred Traditional

focus focus
Ability to influence design and roadmap

Act swift and agile on customer demands

Prepare design work for partners

Automation of design work

Conceptual Detail .
Development Development Time
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Model Based Design: Focus on design & integration
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DESIGN by MODELLING
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Model Based Design: Creation of a virtual world

[ ‘.a = 1”«.\\
Plant Model

(System, Subsystem or
Component)

Algorithm or Controller
Model

g

Industrial PC
. PLC
Embedded Controller Prototype

Product or System'
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Continuous Test & Verification

Development PC

Speedgoat

Ethernet/IP Ethernet/IP 24V 10

Simulink model:
Virtual system
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Embedded
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Vision
application
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Development Teams: A knowledge Ecosystem approach

Autonomous
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Partnership approach

‘

Co- development
\ partners




Complex Cyberphysical Systems Shift of Focus Autonomous Teams

N
Ability to influence design

Preferred Traditional

Effort

Conceptual Detail

Development Development Time

Architecture Design Automation

REQUIREMENTS

DESIGN by MODELLING

Conclude

Ei.c

Cyber Level 3“? -

Compare Digital Twin Model, Peer-to-Peer Monitoring

NOILVII4I1Y3A 8 1SILSNONNILNOD

TEST
‘ SYSTEM
INTEGRATION




VANDERLANDE




