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STEPPING UP IN A GENERATIVE ECONOMY
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Gen 1

CREATING GAME CHANGING WORKING METHODS

3D UNIV=RSES

Virtual Twin
of Human
Virtual Twin
PLM
Product
PDM Lifecycle
Product Data Management
Management
DMU
Digital Mock-up Elevated Human
Know-How
3D
Digital Collaborative Program | Lifecycle Product x Cycle of life
Pre Assembly Design in Project Business
context Management Experience
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O

Medical Devices Advanced Molecular Digital Therapies

Vehicles Small Commercial Personal
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Front Lighting Volme Production Interor Lighting Volume Production

13280 14240

Turge 14

ENOMA 30 Navigae

Incremeatal Risk's Cost
(Producsion)

80.9€ 3 43.1M€
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Rear Lighting Volume Production

47128k
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Lighting systems program requirem
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2] [32) Ly sysims program reu
(3] Reoulaon Reauremenis

+] [ European Unien (EU

) 'S Envronmentat Protection Agency (EPA
[E) Japen (Minsry o Land. infrastucture
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cia (Meisry of Road Transpeont a
3] Ausvass (Depsnment o

[ ot

South Korea (Minsstry of Land, inf

3) suspension sysem

[3) Cimate Controan

Satety Systems

Vehicle Controf and Securtty
cha
Lightng sy
§ Headamp System Specinicat
B8
ou
3 L atoral Turn Signa
38 Lateral Tum Signa
Brake Lights System Specification

uction requireme

® Automatic Activation|
L]
L]

Requirements

@ Automatic Activation - B.2

The beam intensity must change depending on ambient light, the
status of other lamps, or when it's used for another lighting

function.

tem Functional and L

(= Adapt beam to road
conditions
Light the Road
y  Adapt beam to
J vehicle dynamics

F) Indicate driving
- situation
Avoid dazzling other
drivers (@ Indicate vehicle
1 issue

Communicate with 1 Indicate intention to
7 » [F]
other drivers S tum

4 - .
Make the vehide |F) Indicate braking

visible
Indicate reverse
direction
Preserve Vulnerable
Road Users

Adapt light intensity

1 tside light
Adapt to the Rk,

i
Sndichment Adapt to Fog, Hard
Rain and Snow

Resist the
Environment

[Ambient Luminosity Variation Cycles

Test Cases

Ambient Luminosity Variation Cycles - A.1
Simulate permanent ambient light for the following conditions.

t night (no moon)

The beam intensity must ensure required visibility for the driver at

all time. Transition of luminosity to enable visibility shall not

exceed 1 second.

The automatic driving must respect the regulatory requirements

including:

. In the case where main-beam headlamps

itched ON automatically

o lighting 100-500 ux
ercase diylight 1,000 -5,000 x
ot in direct sunlight)

10,000 - 25,000 hux

32,000 - 100,000 hx

+ they shall be switched OFF automatically when oncoming or  2.Cycle the ambient light altemance for these timing patterns

preceding vehicles

Synthesis

¥ Test Result

Passed ly S°

Test Results

at 05:25 p.m. 350 C

ration and Innovation

Wedaesday, May 78

t } Lucas BAILEY
)

Generate the product structure corresponding to
the requirements such as Styling input from the
OEM?

Product Virtual Architect P

Yes, i'm generating it starting from the logical
architecture definition

ollaboration and Innovation

Product Virtual Architect PM

1 willleverage the previous headlamps, identify
the missing parts and complete the product
structure definition

Lucas BAILEY 0¢ 10 M

Given the requirements, what are the test cases
that | must run to be comphant?

Product Virtual Architect

Here is a test plan proposed from your assets.

100% of the requirements are covered by tests

Let me now run the Tests for your Headlamp
system

There you have it, the executable tests have all
been played

Lucas BAILEY M

Do you confirm that the Headlamp ECU complies
with the requirements?

Product Virtual Architect

Yes, Headlamp ECU is TRA10843POWRE

Let me show you its key test result- Ambient
Luminosity Variation Cycles

[3) Recwiston Reqursments
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+ [3E) Fue sna Emssions Cont
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) Suspension System
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%) Safety Systems
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+) () Chasss and Booy Systems
3! Headamo System Spectications
Lateral Tum Signa Sysiem Speckications

+ 38 Brake Lights System Spectication

- B Prosuction requirements

CATIA - Requirements T,

3% Requirements

38 Headlamp System Specification

i Functional Requirements
1 Headlight Activation
® Manual Activation
@ Automatic Activation
@ Low Beam
@ High Beam
Daytime Running Lights
@ DRL Activation
@ DRL De-Activation
i Adaptive Headlights
@ Dynamic Adjustment
@ Lateral Orientation
i Headlight Leveling
@ Control
@ Leveling
1 Fault Detection
@ LED Failure
@ Diagnostic
i CAN Bus
@ Signals
¥ Non-Functional Requirements
i Performance Requirements
@ Response Time
@ Adjustment Time
i Reliability
@ Mean Time between Service
® Fail Safe
® Lifecyle
i Power Consumption
@ Idle Mode Consumption
@ Active Mode Consumption
j Safety Requirements

LOW BEAM A1 -
B e —
(@ DAYTIME RUNNING LIGHT A1

+1@  HEADLAMP ECUAL

<@ OUTERLENSEA1
~ HOUSINGA1 -
BRACKET A1
SLIDER BLOCK A.1

HIGH BEAM HOLDER A1

@@ ® @

WIRING HARNESS A1
VENTILATION CAP A1

SUPPORTA.1

SEALING GASKETA1

LEDUNERA1/
HEATSINK A1
FRAME BEZELAL |

Ghoasw ek

EQUIPMENTS SETA1
o s
A& DUSTCAPAL =
{GF COVERAL
CONNECTOR POWER A1
(@ _ FRONT LENSEA1 f=r
Ll

=k

B Test Cas
& Headlamp System Tests
| Functional Tests
1 Headlight Activation
@ Manual Activation

@ Engine Shutdown

& Ambient Luminosity Variation Cycles

& High-Low Beam Switch

# High Beam with Fog Lights
# Daytime Running Lights

% Key On-Off Cycles

# Engine On-Off Cycles

@ DRL Visibility from distance
i Adaptive Headlights

@ Maximum Lighting Area

& Lighting Area Pattems Evaluation

& Running Cars Crossing
@ Running Cars Following

W Comering at High Speed

# Comering at Low Speed

i Headlight Leveling

& Front Loading

# Rear Loading

# Hill Driving Test

 Fault Detection

@ LED Short Circuit

@ LED power cut

& LED signal cut

W LED overheat

il Diagnostic Journal Reading
@ Diagnostic Journal Writing
i CAN Bus

@ CAN Bus signal detection

il CAN Bus message verification

®! Test Results

I8 Headlamp System Tests

i Functional Tests
I Headlight Activation
& Not Executed
& Not Executed
& Not Executed
B Not Executed
¥ Daytime Running Lights
& Not Executed
 Not Executed
Not Executed
i Adaptive Headlights
Not Executed
& Not Executed
Not Executed
Not Executed
Not Executed
Not Executed
i Headlight Leveling
& Not Executed
& Not Executed
& Not Executed
i Fault Detection
& Not Executed
8 Not Executed
Not Executed
Vot Executed
Not Executed
B Not Executed
1 CAN Bus
) Not Executed
Not Executed

ollaboration and In

Wednesday, May 28

t) Lucas BAILEY 02 10 PM
o

Generate the product structure corresponding to
the requirements such as Styling input from the
OEM?

Product Virtual Architect PM

Yes, fm generating it starting from the logical
architecture definition

Here are the lighting modules generated from the
logical architecture
4@ wioHsEAMAL

I—

OAYTIAL AUNNING LGHT A3
@ HADUMPECUAL

Lucas BAILEY

Complete the product structure with the ancillary
parts

Product Virtual Architect M

1 will leverage the previous headlamps, identify
the missing parts and complete the product
structure definition

ollaboration and Innovation

OEM?

Product Virtual Architect PM

Yes, i'm generating it starting from the logical
architecture definition

Here are the lighting modules generated from the
logical architecture

IGH BEAM AL
LoWBEAMAL

DAYTIAE RUNNING UGHT A1
HEADUAM ECUAY

Lucas BAILEY M

Complete the product structure with the ancillary
parts

Product Virtual Architect

1 will leverage the previous headlamps, identify
the missing parts and complete the product
structure definition

Lucas BAILEY
Given the requirements, what are the test cases

that | must run to be compliant?

Product Virtual Architect

Here is a test plan proposed from your assets
100% of the requirements are covered by tests

Let me now run the Tests for your Headlamp
system

« they shall be switched OFF automatically when the
illuminance produced by ambient lighting conditions
exceeds 7000 Ix

- Automatic Headlight comply the regulation
Hysteresis avoids rapid transition of ambient light
- Latency for light transition is 0,5 second in average o

® 150 26262 Compliance i Non Functional Requirements i Non Functional Requirements

@ Defect Management i Performance Requirements i Performance Requirements

1 Environmental Requirements @ Light switch later  Not Executed

B Not Executed
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LIGHTING SYSTEM A

LIGHTING SYSTEM A
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Vibration
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Tueaday, May 21

erate the housing design s

adlamy

Virtual Designer (-
Sure, | will create a design space making sure all
the headiamp components fit inside the vehicle
and avoiding clashes with the existing

components

Heten's. €

Helen .
Generate the housing design space for the left

headlamy

Virtual Designer
Sure, | will create a design space making sure all
the headiamp components fit inside the vehicle
and avoiding clashes with the existing

components

Helen S.
Generate the thickness 1o ensure minimal

vibration and optimal stiffness

Virtual Designer
Ok, assuming this part is designed with the
pany standard PBT-GF 30 plastic mate

and needs o hold the pressure from the

ts, let me run a generative

e the design adding fixations, electrical
ing and sockets, ensuring perfect
rabilty for plastic injection moiding

LIGHTING SYSTEM A

Performances

LIGHTING SYSTEM A

Performances

=
-

Stifiness

Vibeation

A

Heens @ O + A <

§ s

Generate the housing design space for the lef
headlamp
Virtual Designer M

re, | will creale a design space making sure all
the headiamp components fit inside the vehicie
and avoiding clashes with the existing
components

Helen S,
Generate the thickness to ensure minima!

vibration and optimal stiffness

Virtual Designer
Ok, assuming this part is designed with the
ny s
ds 1o hold the pressure fr
nding body parts, et me run a g
mputation
1sure minimal weight while ensuring

best stifiness

Heens @ O + A <

neadiamp

Virtual Designer
Sure, | will create a design space making sure all
the headiamp components fit inside the vehicle
and avoiding clashes with the existing

components

b Heten s

erate the thickness to ensure minimal
tion and optimal st

Virtual Designer
Ok, assuming this part is designed with the
company standard PBT-GF30 plastic material
and needs 1o hold the pressure from the
surrounding body parts, let me run a generative
sizing computation
This will ensure minimal weight while ensuring
best stifness

omplete the design adding fixations, electrical
cabling and sockets, ensuring perfect

manufacturability for plastic injecton molding

Here we are. Are you satisfied with the design?

Helen S
%

Yes, can you confirm that it is fully compliant with
the vehicle requirements?

Virtual Designer
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Program Management

ENOVIA

O UgrviogSysam v A M
W osammay (4 Scwdve @& Res

ENGINEERING 7 MANUFRCTURING

B Time to Production & First Time Through

Previous programs

*
Current Program 92%
B 02

PROGRAM MILESTONES

Program Kick-off Engineering Kick-off
L 4 ¢ ¢

Concept Freeze

Design/Tooling Freeze

oty s QR

B Resources [} Assessment

COSTING & SOURCING SCHEDULE

1 cost vs Target &P Gate Completion

»
0,
-1,5% el K

Engineering Sign off PPAP Approved
* o ¢ *

Production Validation Job #1
|

v Show more

HEADLAMP

RISKS

o + » < @

Lucas BURNS

Ej Virtual Companion

vd ¢

&P Risk Mitigation Rate

100%) *

PPAP Approved

¢

*

Launch Exit

Program Virtual Manager

Thank you

Lucas BURNS
Can you provide me a synthesis of the program
progress so far?

’_» Program Virtual Manager [

The new Lightning System program Engineering
phases are over.

Production validation is the next gate. No major
risk identify.

The integration of Al solutions in this program
has yielded substantial benefits across all
phases of the project. Most notably,

+ All parts have been released on time

« Time to production was reduced by
90.2% primarily driven by Al support - with
gain for all disciplines.

* So far Manufacturing performance
reached a 92% First Time Through (FTT)
rate, reflecting improved design quality and
reduced rework.

+ Program is now within budget &
schedule. All gates have been completed
on time since deployment of Al.

. All ma;or risks are mitigated thanks to Al-
driven risk analysis and mitigation,

Overall, Al adoption has proven to be a key
enabler of performance, efficiency, and quality

throughout the lifecycle of th
i is development
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MANUFACTURING INDUSTRIES
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Program Virtual Enterprise Value Stream

LIFE SCIENCES & HEALTHCARE

b i - i ‘
> B>

N
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Virtual Fastener Software and Electrical & Fluids et Production System Risk-Aware System Biologist Oncology Radiologist
Control Room Performance Designer Electronics Virtual Virtual Engineer N 7R = Predictive Supervision Tech Transfer Assistant
Engineer

P
158

.

w7

Structural Virtual Aircraft Fluid
Designer Engineer

iz

Multiphysics Physics Performance
Immersive Advisor

Experimentation

)

e & e

Quality Virtual

Autonomous fleet
orchestration

P>

Live Study Monitoring
Assistant

Computational Structural Bioprocess Development

Officer Biologist

INFRASTRUCTURE & CITIES

SMR System Architecture SMR Compliance
Virtual Engineer Virtual Engineer

wr

Building Virtual Twin Virtual Work
Generation

Mobile Rugmented Production Virtual Supply Chain Virtual Manufacturing Service Virtual
Quality Assessment Supervisor Planner Virtual Engineer Engineer

¥

Supply Chain Virtual Renovation Coach
Volatility Intelligence

M

> P>

Virtual Geospatial Virtual
Supervisor Geologist Analyst
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