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Siemens structure
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Digital Industries

Automation and software driving digital transformation

Software
Factory Automation Process Automation Customer ServicesMotion Control

#1 market position

in industrial software

Factory Automation Process Automation Customer ServicesMotion Control

Smart

Infrastructure Mobility Portfolio Companies

Siemens

HealthineersSiemens Advanta

Siemens AG



Engineering R&D Digital Twin & AI (DT&AI)
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Auton omous

Applications

V Automotive, robotics, air mobility, off-road

V Battery, chassis 

Dataset: 

Time series, 3D CAE, 3D CFD,

Camera images/video, point cloud

PhysicsAI

Å CFD ROM AI

Å 3D CAE, mode shape 

recognition

Å Explainable AI

Å Active Learning

Å Uncertainty

AI Agent, GenAI for MBSE, requirements 

V Computer vision, Gaussian Splatting

V Foundation models

V Control, safety, comfort

Å Historical data learning

Å Simulation-Test data

Å Workflow automation



Siemens EV6 Testing Vehicle:

Extensive data collection platform, for proving ground, street

Perception, end2end AI training, validation 
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Empower Engineers

Improved User 

Interaction

Faster and 

Innovative Design

Transform engineering with the power of AI
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MBSE Requirements Simulation Tools

Design process

Testing 

Campaigns

Designs

Products

Codes

Simulations

Requirements
Test

Reports

Solvers

Data processing, 

AI
Experts,

Project teamwork

Engineering data

Å Massive historical data: simulation 

files, test data, scripts, reports,é

Å Across: design process, validation, 

MBSE,é

Build up from Projects with 

1. Implicit Human intelligence: 

experts knowledge, decision 

making, iterative tuning

2. Tools: expensive test vehicle, large 

simulation models, system, 

subsystemé

3. Knowledge: simulation solvers, 

optimization, design explorationsé

Typical Engineering Data and Tools

Herausforderungen



Automotive Engineering, Reimagined with Agentic AI
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Unlock Hidden 

Institutional & 

Historical 

Data

Data search, 

re-use, reasoning 

in seconds

Intelligent 

Workflow 

Automation

Better 

Collaboration

breadth & depth

Enable scalable, 

adaptive workflows, 

seamless tool 

integration and 

automatic calibration

Scale expert 

knowledge across 

teams. Capture, 

preserve, and 

democratize domain 

expertise. 



Make faster decisions using AI 
Full field prediction
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Process Leveraging AI

Concept 

Design

Set 

Requirements

Explore Optimize Validate Final design

Iterative

Increasing Simulation Fidelity

Set 

Requirements

Validate w/ 

High-Fid. 

Simulation

Final design

Key benefits

Å More efficient usage of high-fidelity 

simulation

Å Faster time to decision

Å Rapid ódirectionalô predictions upfront

Traditional Process
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V Orchestrates Multi-domain Scenarios

V Understands the Digital Thread relationships 

V Coordinates Domain Agents to automate the 

execution of tasks

V Specialized Agents executing engineering 

tasks using DISW applications

V Accessible through Copilot or can operate 

headless on the userôs behalf

V Industrial Foundation Models

V Integrated with DISW applications and 

leveraged by Humans and Agents

Agentic Framework

Agentic AI Workflow

Page 9

Digital Thread Agents  

Domain Agents

AI Foundation Models



From Historical Data to Workflow Intelligence
by Unlocking Engineering Memory 
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Historical Data & Engineering Process

Knowledge 

Access

Retrieve

Faster

Modelling

Reuse

More

Control 

Decide

Better

Action 

Recommend

Iterate

Less

Workflow

Deliver

Faster



Demo: Electric Vehicle Model Creation
Leverage Generative AI and Knowledge Graph to Democratize EV System Modeling
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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

See also: https://blogs.sw.siemens.com/art-of-the-possible/imagine-a-world-without-toolbars-or-menus/
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Example: Agentic workflow for reinforcement learning hyperparameter tuning
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TRAIN
Åruns until 

convergence or 

max steps reached

OBSERVE
Å reward trend

Å loss & convergence

Å diagnostic flags

REASON
multiple LLM calls to 

assess current 

situation in the context 

of the historical info

DECIDE
Åexplore or exploit?

Åconfidence check 

Åwhat is allowed to 

change (constraints)

ACT
Åparams updates

Åreasoning logs

KNOWLEDGE BASE
Åwhat is allowed

Åhow to reason

Åwhen to act

AGENT MEMORY

(processed by LLM and tools) 

Åsensitivity maps

Åcumulative impact 

Åetc



 Hyundai Motor GroupArtificial Intelligence for BEV Thermal Management

Hyundai Motor Group
Artificial Intelligence for BEV Thermal Management
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Digital twin and machine learning for closed loop control

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 

KPIs, streamlining the virtual development process and saving time."

Å Simcenter Amesim Reduced Order Model used as training environment for the iterative RL agent 

synthesis through automated scenarios generation 

Å Simcenter Engineering Services know-how as key enabler for efficient training of RL agents 

enabling exploration of non-conventional control strategies

Hwanghi Park, Hyundai

AI-based

Simcenter

Reduced Order 

Model (ROM) 

with Speed-up 

factor >100

BEV closed 

loop thermal 

mgmt system

model, inc battery

and electric drive

unit cooling loops

and refrigent 

circuit

Combination of physics -based Simcenter

Amesim model with AI -based ROM

Reinforcement learning multi -agent control 

architectureReinforcement 

Learning (RL) 

agents efficiently 

trained for 

optimizing BEV 

energy 

management



Example: Typical Question from Customers

Sim Data & Req Sim Data Sim Data Optimization

Engineering Team

3D CFD ROM 3DĄ1D 1DReq

End User

I just received an urgent 

Engineering Change 

Request.

Unrestricted | © Siemens 2026 | DI SW SIMPage 14



Example: Agentic AI Workflow to accelerate automation and solving complex challenges 

Sim Data & Req Sim Data Sim Data Optimization

Multi -Agent AI Engineering Team

End User

I just received an urgent 

Engineering Change 

Request.

Data Analyst  Simulation Specialist System Engineer Optimization Specialist

3D CFD ROM 3DĄ1D 1DReq
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From ideas, check with 

regulations, standards, database
to design exploration variants, design optimization

then CFD aerodynamics, multi-physics (battery, cooling) simulation, 

validation and iteration

Engineering Workflow
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Simcenter CoPilot, MCP servers, API
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Agentic AI Workflow



Real2Sim: Automatic Scenario 

Generation from Accident report
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Gaussian Splatting: AI-driven 3D World Model Reconstruction from Real Sensor Data

Page 21

Logged data with Siemens AV platform



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

Some differences: the sky, flashing lights of yellow car, black car furthur on the right lane

Original Logged Camera Data



Generative AI to Analyze Data: Combine Perception with Vision Language Model
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V Developing multimodal GenAI to incorporate 

perception and (safety) requirements

V Reasoning generation, user-friendly for engineers 

Å Logged data is massive, not all is useful. Need 

tools to automatic filter, extract edge scenarios

Å Accelerate communication between stakeholders: 

perception, requirements, safety teamsé

Challenges: Understanding multimodal data is hard, 

especially on the link with automotive standards & 

requirements (ISO, Euro NCAPé).



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

Original normal driving scenario 

GenAI of new safety-critical scenario 

(i.e. obstacle vehicle now turns left)

Simcenter Prescan scenarios



Automatic Test Case generation from database and standards 
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We want to calibrate AI and control 

algorithms, what are the new design 

requirements? 

How to correlate test data 

with standards?

How to match a driving 

data with a standard test 

case?

How to build new simulation 

from logged data?

V&V Engineer

AI Engineer 

Simulation Engineer Test Engineer 

Control Engineer 



Automatic Test Case generation from database and standards 
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Logged driving or testing 

database

Test Cases Library

(standards, legacy models)

Test case generation

(simulation models)

1. Analyze data, transform to meta-data

2. Analyze standards and legacy models. 

Communicate and find the most match with test data.

3. Code and test case generation based on 

the existing model examples



Databases

Database

Å U.S. Department of Transportation: 5,000ï

10,000 sampled crash records.

Å Multi-modal database: text, images, 

descriptionsé

Å Internal database, open-sourceé

Test Cases Library

Å ISO Standards for each application 

domain (AI, ADAS, robotics, batteryé). 

Å EuroNCAP, UN Regulation documents

Page 27

Test Cases Simulation 

V ASAM OpenSCENARIO, 

OpenDRIVE, simulation 

models (.xodr, .xosc, .osc)

V FMU

V SysML v2



Data pipeline processing: logged data understanding and processing
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click on the box to play the video


