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INFRASTRUCTURE & COMPETENCES
AT NARDO TECHNICAL CENTER

SimLab: General Work Model
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INTEGRATED OUTCOME

Testing & Validation of ADAS, Chassis, @
SIMLAB

Joint R&D laboratory
enabling collaborative

NVH systems

Integration of physical test and
simulation

HW/SW automotive solutions
development

research and development

activities

Full immersion in extended,

realistic environments

to

simulate complex scenario

Integration with automated,
robotized test systems for

<

RESEARCH & DEVELOPMENT AT
UNIVERSITY OF SALENTO

Advanced research in digital
simulation

Development of Vehicle Models and
Digital Twins

Thesis, PhD programs and joint
projects
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SimLab: activity portfolio
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Customer-oriented use Research-oriented Use

Scientific research in vehicle

Realization of Customer specific
dynamics and simulation

V-ODD solutions

O

PhD projects, thesis, and

®X@ Virtual Nardo — Tracks ‘
academic programs

bundles and adaptions

Development of innovative
simulation models and
methods

Real Time computing for veh.

HW integration (incl.HIL)
Independent yet collaborative: a shared

model integrated into joint activities.

Experimental validation of

Validation activities (Virtual +
research hypotheses

Real)
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SimLab: contributes and services

VI-GRADE ECOSYSTEM ASSET SHARING

VALIDATION EXPERTISE DIRECT SUPPORT
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METHOD INNOVATION OPERATIONAL PROXIMITY

PORTFOLIO EXPANSION RESEARCH PARTNERSHIP
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Research Project: from current constraints to our approach
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CONSTRAINTS REALISM INTEGRATION SCALABILITY ORCHESTRATION

e Simplified and * Need for context- * Coupling traffic, e Large-scale multi- e Real-time co-
isolated test rich and dynamic vehicle dynamics agent traffic simulation
scenarios environments human behavior simulation management

* Interaction between ¢ Driver behavior e Unified simulation ¢ From single eventto ¢ Automated 3D-2D
traffic, environment strongly influenced and driver complex, emergent scenario integration
and driver by surrounding monitoring interaction

complexity framework
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Procedural 3D urban scenario generation

INITIAL DATA
INGESTION

Dtwin area
selection

Fragmentary and
incomplete data

CORE PROCESS - NET RECONSTRUCTION

Semantic
Z2) enrichment

Raw input

Satellite data
extraction

2a

o L

Simple volumetric input

CORE PROCESS - BUILDING RECONSTRUCTION

v Linking altimetry

Roads properties -
I\ and road signal

assignment

daes Pl G
Total network modeling

Al inference & modeling

/ Geometric properties

ﬁ High fidelity
= 0SSignment material generation

Al propriety assignment Final building modeling
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Procedural 3D urban scenario generation

TOWARDS THE FINAL
SCENARIO
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KEY ADVANTAGES

Automated Procedural
Generation Framework

Comprehensive Physical and
Material Modeling

High-Fidelity Reproducibility of
Road Scenarios and Vehicle
Testing

Enhanced Graphical Immersion
for DIL Systems

Advanced ADAS Validation
Methodologies
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Research Project: 2" goal (realistic urban traffic)

P
Synchronized Traffic & Driving

Simulation

Integrating Cosimulation SUMO-
based 2D microscopic traffic models
with high-fidelity 3D environments
for real-world vehicular simulation
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REALISTIC URBAN

TRAFFIC
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Comparative Analysis of Simulation Architectures

VI-WORLDSIM SCENARIO CONFIGURATION CO-SIMULATION SCENARIO CONFIGURATION

SUMO Automatic real urban -+

Manual route assignment : _ _
dB traffic generation via

for each individual vehicle

No rendering constraints

Vehicle rendering limited o Sirlsied] seere

X by computational
constraints
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SERVER LOGIC

@I—GRADE S I M ULATION @I-GRADE

Vi-DriveSim WORKBENCH Vi-CarRealTime

a

SIMULATION LOGIC
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Urban traffic co-simulation framework

SERVER LOGIC

@I-GRADE S | M ULATION @I—GRADE
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Urban traffic co-simulation framework

SERVER LOGIC

@I—GRADE S | M ULATION @I-GRADE

WORKBENCH
Vi-DriveSim Ol NC Vi-CarRealTime
NG Eé::i,,“ ,,‘

CONTROL LOGIC
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Urban traffic co-simulation framework

A SERVER LOGIC
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SERVER LOGIC

@I—GRADE S I M ULATION @I-GRADE

Vi-DriveSim WORKBENCH Vi-CarRealTime

a

SIMULATION LOGIC
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Research Project: 3" goal (hext-gen Driver-in-the-Loop )

4 I
Biometrics T-Shirt for Safety &

Performance

Real-time wearable telemetry for
continuous driver monitoring,
adaptive ADAS, and track
performance optimization.
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Next-gen DiL: biometric
analysis

®

3

Adapting autonomous
driving algorithms to the
driver's psychophysical
state

Checking the driver's
health status over time
to ensure long-term
safety

Optimizing track
performance through
real-time biometric and
motion data analysis

(
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...... Next-gen DiL:

3 b key advantages

Bluetooth and high-
frequency data *

transmission that enables
precise real-time monitoring

Ultra-miniaturized

sensors and control er
boards with removable
components

Long-lasting battery life
optimized for extended E*
on-track testing sessions
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Next-gen DilL: sensor setup

Right shoulder Left shoulder
strain gauge strain gauge

ECG reference
electrode

ECG negative

electrode Temperature

sensor

ECG positive
electrode

Left elbow
strain gauge /

Photoplethysmography
sensor

Inertial

\ Measurement Unit

Right elbow
strain gauge ~
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Salvatore Lomartire

ADAS & Simulation Engineer, Nardo Technical Center - Porsche
Engineering

salvatore.lomartire@porsche-nardo.com

Pasquale Licci

Automotive Systems & Simulation Researcher, University of Salento

pasquale.licci@unisalento.it
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