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Engineering R&D Digital Twin & Al (DT&AI)
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Siemens EV6 Testing Vehicle:

Extensive data collection platform, for proving ground, street
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Perception, end2end Al training, validation SIEMENS



Transform engineering with the power of Al
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Innovative Design
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Typical Engineering Data and Tools
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Automotive Engineering, Reimagined with Agentic Al

Unlock Hidden Intelligent Better

Institutional & Workflow Collaboration

Historical Automation

Data breadth & depth

Data search, Enable scalable, Scale expert

re-use, reasoning adaptive workflows, knowledge across

in seconds seamless tool teams. Capture,
integration and preserve, and
automatic calibration democratize domain
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Make faster decisions using Al
Full field prediction

Traditional Process

Set Concept Explore
Requirements Design o

v | v
Optimize Validate

Increasing Simulation Fidelity

Final design

Process Leveraging Al

Set

Requirements RAPID
Iteration

Add Data
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Simulation

Key benefits

A More efficient usage of high-fidelity

simulation

A Faster time to decision
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Agentic Al Workflow

A

Digital Thread Agents

Domain Agents

Al Foundation Models

Agentic Framework
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GenX: Siemens Industrial Foundation model
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Orchestrates Multi-domain Scenarios
Understands the Digital Thread relationships

Coordinates Domain Agents to automate the
execution of tasks

Specialized Agents executing engineering
tasks using DISW applications

Accessible through Copilot or can operate
headless on the useroés

Industrial Foundation Models

Integrated with DISW applications and
leveraged by Humans and Agents
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From Historical Data to Workflow Intelligence
by Unlocking Engineering Memory

Historical Data & Engineering Process
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Demo: Electric Vehicle Model Creation
Leverage Generative Al and Knowledge Graph to Democratize EV System Modeling

Functionality

Model Creation and Manipulation : Increase the
efficiency of system engineers by putting the right
components at their fingertip

Result Inspection : Direct access to critical
results and automated reporting, improving post-
processing workflows efficiency

Technology

RAG: technical documentations are the basis for
providing domain-specific knowledge via
embeddings; historical models and best practices
are stored in knowledge graph for enhancing
retrieval (GraphRAG)

Agent : the copilot interacts with the modeling
tool with tool APIs
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Example: Agentic workflow for reinforcement learning hyperparameter tuning

KNOWLEDGE BASE
Awhat is allowed
Ahow to reason
Awhen to act
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Hyundai Motor Group
Artificial Intelligence for BEV Thermal Management

Digital twin and machine learning for closed loop control

&
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Combination of physics -based Simcenter Reinforcement learning multi  -agent control
Amesim model with Al -based ROM architecture

BEV closed z

Al-based Reinforcement
A Learning (RL)z loop thermal

Simcenter acents efficientl mgmt system A . . - - . -
Reduced Order tg_ o y model, inc battery Simcenter Amesim Reduced Order Model used as training environment for the iterative RL agent
Model (ROM) gs;ir:ﬁizi:é BEV and electric drive synthesis through automated scenarios generation
with Speed-up energy ung cofo.l'ng loops A Simcenter Engineering Services know-how as key enabler for efficient training of RL agents
factor >100 and refrigent : : : )
management circuit enabling exploration of non-conventional control strategies

11
The methodology provided by  Simcenter Engineering Services has boosted efficiency in exploring the optimal control strategies of
different thermal system architectures from the early vehicle development phase. This solution empowers engineers to prioriti ze
KPls, streamlining the virtual development process and saving time. e Ml T

SIEMENS
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Example: Typical Question from Customers

| just received an urgent
Engineering Change Engineering Team
Request.

-
9 S )

o W B RE A

End User

e § H % Y
Sim Data & Req sC Sim Data sC Sim Data Optimization HEEDS

, true vs predicted (full 81

Req 3D CFD ROM 3DA 1D 1D
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Example: Agentic Al Workflow to accelerate automation and solving complex challenges

Multi -Agent Al Engineering Team

| just received an urgent
Engineering Change @

e M g 2 ©

@ v v v
4 >
End User Simulation Specialist System Engineer Optimization Specialist
‘o ;' "v: "‘ “‘
Sim Data & Req sC Sim Data sC Sim Data sC Optimization HEEDS
Tc ~ | Cem ~ | Rom ~ | Ame ~ | MDO

nd c, true vs predicted (full 800s cycle)

Req 3D CFD ROM 3DA 1D 1D
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Engineering Workflow

-
éh &

1A

From ideas, check with to design exploration variants, design optimization
regulations, standards, database

01101101110

11001101001

then CFD aerodynamics, multi-physics (battery, cooling) simulation,
validation and iteration
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Simcenter CoPilot, MCP servers, API

01101101110

11001101001
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SI EM ENS SIEMENS Multi-Agent Engineering Design

Deploy

I
Flve-Stage Agent PI pEII ne FRONT / HOOD WINDSHIELD ROOF / CABIN REAR / WAKE
4 parameters & A-PILLAR 3 parameters 4 parameters
3 parameters
Each stage advances the concept through strategy, compliance, Al
surrogate, optimization, simulation, and validation
.',si Strategic Design — Market research, benchmarking & targets
g Standards Check — Regulatory compliance, 15 domains
UNDERBODY & WIDTH
2 parameters
@g Optimization — 3D shape optimization with PhysicsAl & (1) FRoNT 4000 @ mosiw 3) Rooe/cAem (4) s W @ vosseoor
HEEDS gy — y;rd:hdalﬂvﬂrh) /——* = Reoleon i) Wit [~ “ ;1‘ oy
e R, e L1 e Az e I
W[  Simulation — PhysicsAl aero prediction & Explainability SR e | @ B e o

Eg Validation — Multi-physics performance: Cd, energy, range

16 geometry controls - 5 design regions - 60+ standards checked

Your Design Brief



Agentic Al Workflow

Step 2: Al Agents Execution
= =
POLARION

Agentic Pipeline

@ standards & Regulations Compliance Agent 2. CANDIDATE COMPARISON (TOP-N DESIGNS)

Confidence  0ODScore  Status

Candidate rationale summary

[ ——————
Step 2: Al Agents Execution

Cloud | Cd=0.2499 | 24,575 pts
Agentic Pipeline

@ wmBSE & Digital Thread Agent

D6 3 e (2] Y
— Ford Mustang M .
2 hﬁ "
D @ Hyundai IONIQ !
E‘i
D @ Lucid Air Pure 2(
7
v N
- EMﬁ Tesla Model 3 SF

D Volkswagen ID.4

Electric vehicle - Rear-wheel drive
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1]

Real2Sim: Automatic Scenario
Generation from Accident report

Unrestricted | © Siemens 2026 | Siemens Digital Industries Software SI E M E N S



Gaussian Splatting:  Al-driven 3D World Model Reconstruction from Real Sensor Data

Logged data with Siemens AV platform

[CameraBackLeft/image.. @ i |/CameraFrontLeftima.. & § |/C: & i | [Ca L2 -

.......
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UEY: CameraBackMiddle T
A~ ’ 7 g2
CameraFrontMiddle/ .
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Gaussian Splatting:  Al-driven 3D World Model Reconstruction from Real Sensor Data

Original Logged Camera Data Reconstructed 3D Gaussian Splatting World Model

Some differences: the sky, flashing lights of yellow car, black car furthur on the right lane
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Generative Al to Analyze Data: Combine Perception with Vision Language Model

A Logged data is massive, not all is useful. Need
tools to automatic filter, extract edge scenarios

A Accelerate communication between stakeholders:
perception, requirements

Challenges: Understanding multimodal data is hard,
especially on the link with automotive standards &
requirements (I SO, Euro N

V Developing multimodal GenAl to incorporate
perception and (safety) requirements

What are the position and speed of the ego The ego vehicle is located at [411.3, 1180.89,

vehicle ? 0.0] with a velocity of [=3.12, —8.43] m/s. . . . .

L _ . _ e V Reasoning generation, user-friendly for engineers

Which is the distance of the closest pedestrian The closest pedestrian to the ego vehicle is at

to the ego vehicle ? [419.6, 1191.85, 1.0] and the distance is
10.98 meters.

Which is the distance of the closest car to the The closest car to the ego vehicle is at a

ego vehicle ? distance of 15.41 meters.

What is the TTC between the ego vehicle and The TTC between the ego vehicle and the

the leading vehicle ? leading vehicle is inf, indicating a safe
distance.

How is the weather ? The weather in the image is clear. SIEMENS




Multimodal Generative Al + Simulation:  Realistic New (Video) Scenarios Generation

Texts

Original normal driving scenario

I GenAl of new safety-critical scenario

..---- (i.e. obstacle vehicle now turns left)

Real2Sim

Simcenter Prescan scenarios
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We want to calibrate Al and control
algorithms, what are the new design
requirements?

-

/ Control Engineer

Al Engineer

Automatic Test Case generation from database and standards
How to match a driving

> i *
data with a standard test

case? /_) j

V&V Engineer \

J

How to correlate test data

How to build new simulation with standards?

from logged data?

Simulation Engineer Test Engineer
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Automatic Test Case generation from database and standards

> ASAM

o @
-y @ G
ird ® <
I NS
I
AN B E— V
I N
I N
Logged driving or testing Test Cases Library Test case generation
database (standards, legacy models) (simulation models)
@ 2. Analyze standards and legacy models. @
Communicate and find the most match with test data.
1. Analyze data, transform to meta-data\ ® (@) 3. Code and test case generation based on
[ (D) [ ] the existing model examples
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Databases

Search Q [
BENHTSA Ratings Recalls Risky Driving~ Road Safety~ Vehicle

& ASAM

About ASAM  Standards ctive Projects onferences & Events

TR
ISO 26262
pavod

Check for Recalls

Keep Kids Safe.
Stop. Look. Lock.

#|  These tragedies can happen to
anyone — but are always
preventable.

EUROPEAN NEW CAR ASSESSMENT PROGRAMME
(Euro NCAP)

TEST PROTOCOL ~ AEB Car-to-Car systems

UNITED NATIONS

Database

U.S. Department of Transportation: 5,000i Test Cases Simulation
10,000 sampled crash records. Test Cases Library

ASAM OpenSCENARIO,

Multi-modal database: text, images, ISO Standards for each application OpenDRIVE, simulation

descriptionseé domain (Al, ADAS, robo models (.xodr, .xosc, .0SC)
FMU

Internal database, open-s our c e € EuroNCAP, UN Regulation documents SysML v2
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Data pipeline processing:

Case Overview = <+

= 3 Crash Summary

3 Events
= Scene Diagram
= & Vehicle 1
+ 3 General Vehicle
+ & Occupants (1)
— &= Vehicle 2
+ 3 General Vehicle
+ 3 Exterior Vehicle
+ [ Interior Vehicle
+ 3 Safety Systems

logged data understanding and processing

Crash Viewer ciss case Number: 1-10-2017-027-03

Crash Overview - Summa

Crash

PSU

Case Number
Domain
Crash Date
Day Of Week

Crash Time

10
1-10-2017-027-03
3

6/2017

Tuesday

08:34

+ & Occupants (1)

= [Za) Images (69)
+ [ Crash Scene (13)
+ [a) Vehicle Images (56)

Case Sum /
Crash Configuration Angle / sideswipe
Summary V1 was traveling westbound in lane 1 of a 2-lane, 2-way roadway, undivided roadway, attempting to cros:

ing southbound in lane 2 of a 5-lani way undivided roadway, attempting to
n. The front of V2 contacted the right si V1.

Vehicles

Vehicle# Year Vehicle Make Vehicle Model Damage Plane Severity

1 2009 Chevrolet AveofAveo 5 Right side Unknown

2 2016 Acura MDX Front Light

click on the box to play the video
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