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Over the course of 2025, our team has carried out a major ramp-up in virtual vehicle
adevelopment capabilities, with a Strong focus on simulation-ariven methoaologies.
Significant progress has beemn.achieved across multiple domains, including tire
moaelling, chassis control ae ent and high-fidelity vehicle adynamics moaelling.
In parallel the extensive ariving simuilators has enabled rapid consoliaation of
methods and accelerated™valiaation through Driver-in-the-Loop assessments. Beyond
technical aavances, a key outcome of this ramp-up year has been the creation and
Swilft gperational deployment of a dedlicated digital subsidiary, designed fo deliver
simuilation fools, moakels, and expertise within very short lead times. This organization
1now acts as a central enabler for vehicle aevelopment projects, supporting fast robust
and fully virtual decision-making from early concept phases to final tuning
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2025 - TIME FOR TRANSFORMATION

OBJECTIVES
FAST RAMP UP R
OPERATIONNAL IN A SHORT TIME

EARLY CONVERGENCE

SUPPORTS THE ENTIRE DEVELOPMENT CYCLE
SHORT-LOOP

ACCELERATING INNOVATION

FROM REACTIVE TO PREDICTIVE




ALPINE CARS SIMULATION TEAN

CUSTOMER PERFORMANCE SERVIC

DIGITAL TWIN

DIM-250 OPERATIONS
USER OF FSS

KICK OFF TO FINAL CORRELATION
INNOVATION LAB
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2025 : SIMULATION RAMP-UP - DIL / FSS - DEVELOPMENT

rom reactive
to predictive

Multibody to CRT

: : ) . Tire model viewer Methodology robustification for Ride
Virtual KnC viewer SComparedifferent solutions, ; : Multibody Vehicle modeling and optimization [offllne]
Irees perationnal in - Standard comfort maneuvers correlated with Alpine Test |
38t automatic post-treatment report a short time Tracks [offline]

. I} Replay comfort maneuvers results on FSS
i

0 addon tools ‘
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Fizps " .
Accelerating . .
Innovation First experiments
Externalise advanced aero & Advanced contili D_h:/SI?at_l mﬁ(rilelln
' | ik R 2 advanced dual twin electric engine et
: Delivery suspensions control 'Supp orts the
‘ Short-Loop development cycle
First DIL experiment : Externalise suspensions forces only [not _ '
VEdS ez 5 -~ Early kinematic and compliances] with live interaction First experiments
Alpine simulation team with simworkbench for fast tuning FSS for ride comfort
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USE PROJECTS TO DEVELOP OR INTEGRATE PHYSICAL AND CONTROL EXTERNAL MODEL
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Improve workshop efficiency
with simworkbench
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TECHNICAL FOCUS : IMPROVE WORKSHOP EFFICIENCY WITH SIMULINK AND SIMWORKBENCH
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[ Gearbox ] =] Innovations & upstream

4 wheel steer
ePWT - wd aty - N Brake Pedal ,
: Steering ) lce engine
regenerative brake Force Hybrid - ICE + ePWT

Battery [model & —_— Tyre* & tyre contact
derating[* 7 '

Differential
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Advanced dampers

ePWT Drivability

External suspensions L) R5-T3e ST 4290 y Brakes [regen &
force thermall*
Brake thermal & ePWT - Awd & Alpine Hanabrake Cchassis [ ePWT Drivability ] Aerodynamics physics
derating Active torque vectoring control* and controls

Physical tire

) . Investigations for
tart in 2025 - -
M Sartin 2020~ wp 2026 ['sterted]

Chassis Twist




EXTERNAL MODEL - STRICT ORGANISATION

- GOALS : Top model, specific to a simulation environment & a vehicle project
= USE SERVICES : OVERRIDE SIMULINK SETTINGS P ’D-lp[ : kbench and real time datab ] o
R e B - Dil [simworkbench and real time database
. . ANY MODEL CAN BE EASILIY - offine[CRT]

- replay mode [Matlab standalone]
- Integration in other application
- Specific to a vehicle project : All parameters are defined in script, ready to be

REUSED IN ANY PROJECT

NEED A iy .
i changed in simworkbench in live
Referenced models assembly in a core model :
« EXAMPLE: ALPINE ACTIVE TORQUE VECTORING FOR R - Referenced models are fike « alpine » fibrary
DRIVE APPLICATION i - Assemble single ref. models to create a complex one
Example : aerodynamics with Detailled S.Cd maps [car, wings, ...] and
- INITIAL DEVELOPMENT ON INBOARD MOTOR ',jgﬁ advanced control for DRS and rear wing downforce variation

= APPLICATION OF LOGIC CONTROL ON IN- WHEEL M
- DERIVATIVE APPLICATION ON FWD INBOARD MOTOR

Referenced models :
Can refers to other referenced model
- Physical [functionnal model, external software]
- Control [4 wheel steer logics for instance]
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P P OOl Ol PPl rrrlr Pl

ALPINE




ALPINE ACTIVE TORQUE VECTORING

Driver Request Alpine Control logics I TorqueRequest_RL t-% s o I
Vehicle State [developped by global chassis iRe -

Calibration control team] TorqueRequest_RR

Independant
dual e-motors
1 by wheel

| oo
X _

All parameters/maps for tuning
available in simworkbench

; ,‘ & maps are available in simworkbench for fast
hange on both axles : spring, dampers, end-stop, Clearance,
pine engineers « language » [units, conventions, ...]

GOAL : fast prototype while operating DIL ... will be then re-injected in standalone CRT model

-
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2026 : ROAD MAP

Jan Feb

Use YO MMI
touchscreen for fast
mapping

Improve sound, Improve Alpine motion
especilaly tires Steering feeling Cueing philosophy

':'; 3 Brake thermal Externalise Steering Tire derating Digital twin correlation ;
‘ Model & derating model / steer by wire Performances with first representative !
Chassis Control Chassis  Improve steering sustainability prototypes )

I
. |
functions integration Twist feebacks I

multibody models
::-:|:~i_] = _‘\ ___________________________________________________________ - \

O | lkl; - . o
Comfort references Replay offlin simulation cvent lanes REpIay offine simulation vs Digital twin correlation |

A 2 .|
tracks VS. measures on FSS Measures and modifications with first representative i
proposal based on FSS drive prototypes
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