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THE PROBLEM N INDUSTRY GOING FORWARD

Ever more complex systems, less resources, and fierce competition.
Leading into an overly complex system-development-process,

with it a strong methods.
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DIGITAL TWINS wuaT is 12

A FULLY WORKING DIGITAL VERSION OF A SYSTEM

o Qur Digital Twin behaves exactly the same as the Real System would

[e]

It allows for virtual testing, before applying it in the real world

[e]

It predicts and shows what will happen

o Virtual damage/errors instead of real damage/errors

DIGITAL TWIN




SOLUTION DIFFERENT VERTICALS — SAME SOLUTION
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DIGITAL TWINS DIFFERENT TYPES / BENEFITS

PREspective successfully applies Digital Twin technology for High Tech Industry & Infra
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To fully test a system in the Virtual world, before it UP TO 20% SHORTER TIME-TO-MARKET A Virtual version of the system on top of the Real
exists in the Real world. AND INCREASING... system, for data management and maintenance.
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BETTER SAFETY & VALIDATION

EARLY FEEDBACK & PREDICTABILITY

FIRST-TIME-RIGHT-ENGINEERING

CLEAR COMMUNICATION

INCREASED UP TIME

UP TO 25% COST REDUCTION

AND INCREASING...




PR
ESPECTIVE IS DISRUPTING 7HE NEXT DECADE IN INDUSTRY
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Waymo - Carcraft
2009 207%7: CarCraft Live "

Unity 3D -1* affordable game engine
2012: Awarded Top En

gine

2005
UNITY 3D

GAME ENGINE AS CORE TECHNOLOGY

3D Game Engines

2000: First separate game engines
*What FMU makes such a genius

Mid 1990s
CAE - pre-calculated Simulation & Analysis POWERFUL INTEGRATION INTO PRESPECTIVE THROUGH FMU™
""""""" - n B and elegant solution will be
1960s 1990s Siemens, Dassault, Matlab are (s ill) on this track explained a o of slides later.
|ssues: Too complex for real-time\| Based on old tech
CAD — System hardware development GEAMLESS IMPORT INTO PRESPECTIVE OF ANY CAD MODEL
1960s
PREspective
pathFi)nto th dfoes not replace these items, it rather connects to them i
e future of industry. Thereby enabli o them in a way that opens up a
- ing seamless integration in existi p @ much smarter
e —s . ;Siligrworkflows_
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* = prespective
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PRESPECTIVE IS DISRUPTING 7HE NEXT DECADE IN INDUSTRY

All the cars bring the new knowledge with them in the real world, while encountering new situations. This is
where a feedback-loop enables a powerful self-learning and self-improving system.
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PRESPECTIVE IS DISRUPTING 7HE NEXT DECADE IN INDUSTRY

Waymo — Carcraft ;

Unity 3D -1 affordable game engine

e Engine

3DG

CAE - pre-calculated Simulation & Analysis

These systems send their data back into the ever learning loop, enabling self-learning systems and evolutionary
design.
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OUR COMPETIT
10
N IS WHAT WE TAKE SERIOUSLY, BUT WHERE WE ARE AHEA
D

prespective

igital twin platform

Unity 3D -1* affordable game engine
2005 2012: Awarded Top Engine

+ Game Engine technology;
+ Engineering—fi\e and Simulation-file are the same;
+ Connected to real Machine Control software;
+ No fixed components;any hardware can b
game en,

+ Using Unity 3D; the biggest most stable

VISUAL
COMPONENTS

+ Quick by fixed set of predeﬁned components

3D Game Engines
Mid 1990s 2000: First separate game engines

- Only a fixed set of predefined components

_ Has own Engine; lots of maintenance needed,
not supported, less futureproof

- Engineering»fﬂe and Simulation-file are not the
same; N0 validation, more error-prone
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SIEMENS

+ Big company / Market leader

- Use prevcalculated simulation;
very slow, not real-time

_ No Game Engine technology;
low graphics, N0 VR/AR, no real interaction

_ Lock-in; only for Siemens

I\ AUTODESK.

+ Big company / Market leader

- Mainly 3D modelling/rendering,

CAD — System hardware development
1960s

_ No Game Engine technology;
_ No connection to Machine Control software

real-time simulation, high

software and hardware

graphics, completely interactive virtual world

real validation

real validation

e imported and simulated

gine; futureproof, supported, always ahead

Mnylogic

+ Good for logistic solutions
_ Has own modelling language;

_ Has own Engine; lots of maintenance needed,
not supported, less futureproof

- Engineering-ﬁle and simulation-file are not the
same; N0 validation, more error-prone

DASSAULT
SYSTEMES

/ Market leader

7
75
+ Big company

- Use prevcalculated simulation;
very slow, not real-time

_ No Game Engine technology;
low graphics, N0 VR/AR, no real interaction

_ No connection t0 Machine Control software

no real simulation

no VR/AR, no real interaction
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_ Has own Engine; lots of maintenance
needed, not supported, less futureproof

- Engineering-file and Simulation-file are not
the same; O validation, more error-prone




GAIN THE ADVANTAGE &y starTING NOW

Unity 3D -1* affordable game engine

2005 2012: Awarded Top Engine

3D Game Engines

Mid 1990s 2000: First separate game engines

CAE - pre-calculated Simulation & Analysis
1960s 1990s

CAD — System hardware development
1960s

TYPE 4 COMPANY | EARLY VALIDATION - LOW RISK

Develops systems iteratively > By continuously simulating the real 3D CAD drawings as

they develop over time > Controlled by the real Machine Control software thatis
developed and tested in parallel > Thereby validates the virtual system first>
Then builds hardware and delivers the validated working system >

s futureproof by having the tools for the next step in Industry; Machine Learning >

will overrun Type 1 & 2 and challenge Type 3 companies, by developing faster, more
agile, with less TCO

TYPE3 COMPANY |
Builds a virtual simulation-model of system > Then creates software for simulation >

Then runs simulations > Then develops the system all over in 3D CAD software >
Then builds the hardware > Then software needs to make it work

TYPE 2 COMPANY | RISK

Develops systems in 3D CAD software> Then runs partial simulations on some parts >
Then builds the hardware > Then software needs to make it work

TYPE 1 COMPANY | HIGH RISK

Develops systems in 3D CAD software > Then builds the hardware >
Then software needs to make it work

prespective

prespective






PROBLEM / SOLUTION \WHOSE PROBLEM ARE WE SOLVING?

. SYSTEM ARCHITECT

+ Communication

+ Assumption testing
+TCO

+ Less friction

. SOFTWARE ENGINEER / MODELLER
Can now test the software on the system, before

the system is built

+ Early testing
+ Early feedback
+ Early and better delivery

Can now develop, test and iterate quickly on the
system design without hardware costs

CLIENT OF SYSTEM
Can now use the system;
Earlier, Better, Cheaper

+ Time to market
+ First time right
+ Predictive use & maintenance
+ Augmented information
+TCO

3D CAD ENGINEER
Can now breathe life into the otherwise
static 3D model of the system

+ Communication
+ Show system behavior easily

MARKETING / SALES
Can now show, sell and try out the system
with the client

+ Communication

+ Client feedback
+ Early sales

prespective



PRESPECTIVE row 1T works

FIVE EASY STEPS:

UPLOAD CAD
Insert 3D Engineering file into Prespective

DEFINE COMPONENTS
Select and define the components of the system

DEFINE BEHAVIOR
Create and define behavior of the components

CONNECT TO DATA
Connect the Digital Twin to dynamic data

TEST & VALIDATE

Test and validate the Digital Twin
of the system in the most
advanced Virtual environment

prespective
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PRESPECTIVE -ow 1T works

Providing the Virtual Testing Environment

to enable and simplify development
Pty P G Virtual Simulation
of complex systems

Configurator

“’:I Physics
»
E=mc?  ~~__

Virtual Reality

Augmented
Mixed Reality

A
\ . .
N E’ Animation
\
\

D)

Visualization

Model driven
software / code

active

pdigital twin platform
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TECHNOLOGY INFRASTRUCTURE

Simulation Continuum

Data Environmen
y
4

Prespective
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WAY OF WORKING ~2ciLE prOCES
Time > .




PRESPECTIVE WHAT IS A FMU? AND WHY IS IT AWESOME?

Functional Mockup Unit

Downforce

A method that enables real-time simulation
of ultra-complex behavior.

% 500.00
£ 40000
300.00
How? An example: oy
e 80 100 120 160
2 Speed (MPH)
A front wing of a F1 car is too complex to But it can be extensively simulated and
A complex system can exist of multiple simulate in real-time. tgsted beforehand, for its effect at
FMU'’s that are simulated in real-time and different input values.

even interact with each other

The combined package

: N\A that contains 3D geometry,
@ — . —_— . — § | behavior and an algorithm
( ) w/ : 1
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that controls this behavior,
is what is called a FMU

This is then transformed into a
formula, an algorithm, that can be
simulated real-time

prespective
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EXAMPLE CASES DIGITAL TWINS IN PRESPECTIVE

HIGH TECH
Vanderlande Industries

HIGH TECH
Nordson

VANDERLANDE | Scannojet TBI | Rijnlandroute Tunnel
NORMAL CASE:

Software Development starts after building
Weeks of programming dynamic tests

NORMAL CASE:
Testing when tunnel is built.
Cost of closing a tunnel = 2 MIn per day

OUR CASE: OUR CASE:
Software Development ready before building 2 FTE — 3 Mth: Digital Twin for
1h VR testing instead of weeks Scenario testing / Assumption testing
Less closing of tunnel needed

WE SAVE UP TO

30%

OF TCO

NORDSON DIMA | C-Quence MAREL | Animation

NORMAL CASE:
Multiple prototypes / Staged Development

NORMAL CASE:
1 FTE - 8 months

OUR CASE: OUR CASE:
No prototype (First Time Right) 0,5 FTE — 2 months
Iterative simultaneous development Interactive animation

OoooOoOoOoOoDOoDOoooaon

INFRA
TBI - CroonWolter & Dros

INDUSTRY



https://www.dropbox.com/s/016b73kv6k7toum/Vanderlande%20-%20Scannojet%20-%20Softwareport%202018-08-17.mov?dl=0

EXAMPLE CASES L0AD ROBOT VIRTUAL PROTOTYPE

HIGH TECH
Additive Industries
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EXAMPLE CASES




EXAMPLE CASES
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EXAMPLE CASES




EXAMPLE CASES




PRESPECTIVE FEATURES OVERVIEW

PRESPECTIVE FEATURES OVERVIEW & RELATIONS

CLICK THE IMAGE FOR A DETAILED DESCRIPTION R
. g 7 — ’—;.; == = 5 o N spective


https://www.dropbox.com/s/143rnbzo1jcefkp/PREspective%20Architecture.pdf?dl=0

BACKGROUND rrespecTIVE | UNITO40

pr ectlve IS THE DIGITALTWIN SOLUTION OF & A UNIT040
\g\tal twin p\atform 1 ’ merging virtual and physical worlds
PRESPECTIVE : Since 2 years: Full Digital Twin Technology > Digital Twin Platform
UNIT040 : Smart Visualization > High Tech clients > 20 FTE
WE ARE : Continuously providing the most advanced Virtual Test Environment  for Digital Twins
BACKGROUND : Founders from TU/e
LOCATION : Eindhoven (NL), at the pinnacle of High Tech Industry

ACTIVE MARKETS

. High Tech Industry & Infra
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