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How can we ensure top 

class performance?

Which process should we follow?

What technical challenges will we face?

INTRODUCTION

No focus on combined scenarios

Ride Comfort Handling
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2. DEVELOPMENT PROCESS

Virtual optimisation and driving 

simulator

CONTENTS
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DEVELOPMENT PROCESS
TESTING-BASED

T r i a l  E r r o r  A p p r o a c h

Weak Points

1 . Ti m e  a n d  c o s t  e f f i c i enc y

2 . R e l i e s  o n  e n g i n ee r  e xp e r i e nc e ,  n o t  
p o s s i b l e  t o  e xp l o r e  f u l l  d e s i gn  s c e na r i o s  

S u b j e c t i v e  
E v a l u a t i o n

O b j e c t i v e  
M e a s u r e m e n t s

O b j e c t i v e  
M e a s u r e m e n t s

S u b j e c t i v e  
C o n f i r m a t i o n

R o a d  T u n i n g
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DEVELOPMENT PROCESS
S IMULATION-BASED

S u b j e c t i v e  
E v a l u a t i o n

O b j e c t i v e  
M e a s u r e m e n t s

O b j e c t i v e  
M e a s u r e m e n t s

S u b j e c t i v e  
C o n f i r m a t i o n

Weak Points

1 . Ti m e  a n d  c o s t  e f f i c i enc y

2 . R e l i e s  o n  e n g i n ee r  e xp e r i e nc e ,  n o t  
p o s s i b l e  t o  e xp l o r e  f u l l  d e s i gn  s c e na r i o s  

V i r t u a l  O p t i m i s a t i o n

M B D  S i m u l a t i o n  +  D i L
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DEVELOPMENT PROCESS
S IMULATION-BASED

Technical Challenges

H o w t o  a c c u ra t e l y  r e p r es e n t  r i d e
c o m f o r t  e ve n t s  c o u p le d  w i t h  
t r a n s i ent  l a t e r a l  d yn a m i c s ?  

R e p r o duc i b l e  i n  D r i v i n g  
S i m u l a t o r ?

V i r t u a l  O p t i m i s a t i o n

M B D  S i m u l a t i o n  +  D i L

R o b u s t  m e t h odo l og y  t o  a s s es s  
a n d  o p t i m i s e  t h e  p e r f o rma nc e  

a r e a
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3. TECHNICAL CHALLENGES

Overcoming the technical 

challenges

CONTENTS
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OVERCOMING THE TECHNICAL
CHALLENGES

A c c u r a t e  r e p r e s e n t a t i o n  o f  r i d e
c o u p l e d  w i t h  t r a n s i e n t  l a t e r a l  

d y n a m i c s

N e e d  f o r  a  m u l t i b o d y  m o d e l  
i n  D r i v i n g  S i m u l a t o r

C r e a t i o n  o f  a
D i g i t a l  Tw i n

Flexible bodies

Flexible bodies for suspension

and chassis parts.

Physical Tire model

For comfort applications, with

accurate side force transient

behaviour.

Accurate component modelling
Adams Replay

High fidelity, robust and time

effective.

At both quasi-static (K&C) and

dynamic level.

DS Cueing

1 to 1, up to 30 Hz

P r o p o s a l  o f  
s o l u t i o n s

U n d e r s t a n d i n g  
P e r f o r m a n c e

Subjective evaluation for 

confirmation of performance

Z acceleration - Front seat rail vs. Time
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OVERCOMING THE TECHNICAL
CHALLENGES

E n g i n e e r i n g  a n a l y s i s  t h r o u g h  a  
v i r t u a l  m o d e l

K P I  r o b u s t n e s s  t h r o u g h  
D r i v i n g  S i m u l a t o r

U n d e r s t a n d i n g  
P e r f o r m a n c e

C r e a t i o n  o f  a
D i g i t a l  Tw i n

P r o p o s a l  o f  
s o l u t i o n s

Simulation model to understand the 

performance area.

Confirmation of main contributors through 

sensitivity analysis

Contributor 1 Contributor 2 Contributor 3

 KPIs derived from objective-subjective analysis.

 Few vehicles are tested.

Are KPIs robust indicators of performance? 

Yaw Rate KPI Ay KPI

Parameter 2.2

Parameter 1.1

Parameter 3.1

Parameter 4.1

Baseline

Parameter 2.2

Parameter 1.1Parameter 3.1

Parameter 4.1

Baseline
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OVERCOMING THE TECHNICAL
CHALLENGES

D e s i g n  o f  P r o p o s a l s

U n d e r s t a n d i n g  
P e r f o r m a n c e

C r e a t i o n  o f  a
D i g i t a l  Tw i n

P r o p o s a l  o f  
s o l u t i o n s

 Sensitivity Study – Based on Analysis

 DoE – Extensive exploration

Factors

Yaw 
Rate KPI

F i n a l  S e l e c t i o n  i n
D r i v i n g  S i m u l a t o r

+ 5 0 0  S I M U L A T E D  C O N F I G U R A T I O N S

K E Y C O N T R I B U T O R S  I D E N T I F I E D

5 F E A S I B L E P R O P O S A L S

C O N S I D E R I N G F U L L R & H  A T T R I B U T E S

Accurate for ride scenarios

 Full R&H evaluation with only 

one model

O P T I M A L C O N F I G U R AT I O N
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4. CONCLUSION

Zero prototypes as a result
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CONCLUSIONS

Which process should we follow?

What technical challenges will we face?

TIME AND COST EFFICIENT

From pure road testing to virtual optimisation and road confirmation

OPTIMAL SOLUTION

Correlation Study Optimisation

CO M P L E T E
DE S I G N E X P L O R AT I O N

RO B US T KPI &  
ME T H O D O L O GY F O R  

F U T U R E  D E V E L O P E M E N T S

0 P A R T S  P R O D U C E D

ZERO P R O T O T Y P E S

Subjective

Objective
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Thank You!

Lorenzo Falchi

lfalchi@hyundai-europe.com

Joan Monill

joan.monill@idiada.com
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U p d a t e s  o n  I D I A D A ’ s  

D r i v i n g  S i m u l a t o r  L a b
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U PGRA DE O F ID IADA’ S S IMULATOR

T H E NEWS

 Available in Q4 2025

New Hyperdock cockpit on 

IDIADA’s DiM250 simulator

NVH VD

Motivation

1

2
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U PGRA DE O F ID IADA’ S S IMULATOR

I NTEGRATED H ANDLING & R IDE COMFORT S IM P LATFORM

Enhanced 

development 

process

1. RT Multibody

2. Hyperdock

3. NVH Simulator

4. Upgraded CCUR
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Accelerations at 

chassis/body interface
Accelerations at driver’s 

contact points
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Vehicle motion states

RT Multibody

Body TF model 

(from virtual data)

DiM250

Hyperdock

Integration in IDIADA’s Driving Simulator

U PGRA DE O F ID IADA’ S S IMULATOR

I NTEGRATED H ANDLING & R IDE COMFORT S IM P LATFORM

Sound model 

(from test data or 

hybrid)

Cockpit   

Sound system
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U PGRA DE O F ID IADA’ S S IMULATOR

M ORE N EWS

New K&C test rig 

• 2 axles

• Integrated COG/MOI measurement

 Key element for true digital twin 

generation (available end of 2025)

Digital Twin Factory

On-demand vehicle 

model generation

Models and data from 

IDIADA’s database

K&C & MOI

Tyre

Components

Track testing
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