
v

Integrating Generative AI 
into CAE Workflows with 
Simulation Data Management

Marko Thiele1, Marcelo Pintado1 , Alexandru Saharnean1

1 SCALE GmbH

Marko Thiele
Hanau, Germany
May 20th, 2026

How can AI actually help designing a vehicle?



Can AI Actually Help to Design a Vehicle?

From Requirements to Validation: Agentic, Semantic and Robust AI for Next-Gen CAE

▪ Challenge #1: Use Agentic AI to link specialized tasks in the V model
– Connect project requirements consistently with simulation models and results

– Monitor fulfillment during the entire virtual product process

– Make requirements and KPIs available for AI to find solutions

– Make all the data in the SDM system readily available for AI agents to use them

▪ Challenge #2: Incorporate semantic reasoning to improve model reliability
– Increase consistency

– Deliver better explainability and auditability

– Reduce hallucination

– Make the knowledge in the SDM system readily accessible for the AI (Knowledge Graph RAG)

▪ Challenge #3: Use AI for robustness assessment to improve quality
– ML-based parameter studies at all steps along the development process

– Link quality KPIs to CAE results

– Data Analysis 

AI Agents in CAE Workflows

AI chat search & analysis

Data Analysis
neural network based 
regression models

#1 Agentic AI
#2 Knowledge
#3 Data Analysis



Introduction: Simulation Data Management

Model

Simulation Setup

Result

Manage & Evaluation

Project 

Monitor Status

#1 Agentic AI
#2 Knowledge
#3 Data Analysis



Examples implemented as CAE processes in the SDM System 
that in some way use the data generated and archived.

▪ Data Analysis
leverage all data that is archived in the SDM system to get insights

▪ Event Detection
get notified in case simulations behavior changes

▪ Time series classification
label curves automatically, find outliers, detect errors 

▪ Reduced Order Models
automate the process of setting up using reduced models

▪ Data-driven prediction of simulation results
have very fast results without the need of actual solver runs

Data Analysis
neural network based regression models

Time Series Classification 
labeling / error detection / outliers

Event Detection
differences against large database of results

ML & AI by learning from simulation results
data analysis, predictions, classifications, detection of unwanted behavior, labeling, …

ROMs
reduced simulation time

Prediction of simulation results
extrapolate unseen results from previous simulations

#1 Agentic AI
#2 Knowledge
#3 Data Analysis



Data Analysis

Implemented as Add-On in SCALE.sdm

▪ Basic functionalities

▪ All data in SDM-System can be used
from DOEs but also from all other data stored in the SDM-system

Scatter Plots

Trend Analysis

Correlation 
Matrix

#1 Agentic AI
#2 Knowledge
#3 Data Analysis



Data Analysis

Tensorflow 
regression model

Sensitivity based on 
regression model

Parallel coordinates plot for 
discovering the design space

#1 Agentic AI
#2 Knowledge
#3 Data Analysis



Scan all incoming 
simulations for outliers

Store resultsDOE / Sampling Moldel
Assembly

Solving Key-Result
Extraction

Event run 175
Hood aera with max. 
event score

Reference vs. Outlier

Loadcase USNCAP Rigid Wall

▪ Vehicle Speed 56 km/h

▪ 100% frontal

The model has been provided by Dr. Ing. h.c. F. Porsche AG  which is greatefully acknowledged.

Design of experiments

▪ sheet metal thickness of 38 parts 

[0.8,2.5];[1.5,5.0] mm

▪ 60 simulation runs parts used for DOE

Event detection
automatically detect anomalies and unseen behavior in crash simulations 

NAFEMS DACH Konference 2024; M. Liebscher; Synergizing Data 
Analysis and Machine Learning with Simulation Data Management

SIMVEC 2022; P. Schwanitz (Porsche); Towards AI-Based 
REcommendations for Design Improvement (AI-B-REDI)
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ROM (MOR)

▪ Super Elements or Linearized Flexible Bodys created 
automatically 
after each edit of an vehicle include the corresponding reduced representations are 
created automatically

▪ Load case depended assignment of reduced models 
depending on which parts of the car are deformed most  on which load case the 
SDM system helps to chose the whether to use the reduced or the full order model

Predictive AI

▪ All simulations are stored in a FemAlyst database

▪ FemAlyst is used for predicting the result 
without complete simulation run

▪ Prediction is integrated into SDM 
same as a normal solver with complete postprocessing and reporting

13th European LS-DYNA Conference 2021; Zeidoun El Khatib
Analysis of LS-DYNA MOR Approaches for Application in Crash Analysis 
and Integration in SDM Workflows

Automotive CAE Grand Challenge; Hanau; September 2020; A. Gärtner
Prediction of Simulation Results with Integration of SDMZIP in SCALE.sdm

Reduced calculation times by data driven methods
SDM-system used mostly for process integration & automation
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Generative AI in Simulation Data Management

Examples of how generative AI (LLMs) can be used to facilitate 
CAE workflows and discover the data in new ways.

▪ Chat assistant for talking with the documentation
SDM and CAE user manuals, documents stored in the SDM

▪ Integrations in CAE preprocessing tools
Text-based assistant for solver files in editors and CAE tools

▪ Assistant for creation of change documentation
Automatically create change description

▪ Integration in process workflows
log file analyzer for understanding problems during job flows

▪ Integration in Postprocessing 
Summaries, evaluations, …

▪ AI chat with SDM data
Discovery and analysis on the data stored in the SDM system

AI assistant

AI assisted change 

documentation

editor/tools with AI chat

Summary for 
observations 
of results

AI for result processing
e.g. summarization of reports

AI job log analyzer

AI chat search & analysis

Chat with documentation
manuals, regulations, …

#1 Agentic AI
#2 Knowledge
#3 Data Analysis



SDM User Manuals

▪ Integrated directly in SDM system
web and desktop clients

▪ Quick answers to questions about SDM system 
directly in the chat interface

▪ References to relevant sections in the manual
way faster discovering of relevant information

▪ Step by step instructions
simple and easy, down to the point of the current task

▪ Assistance for implementations with SDM APIs
assistance with implementing processes and workflows in the SDM system

CAE-Tools, Inhouse Process documentation, …

▪ Upload Documentation of CAE-Tools
solver, pre- & postprocessing tools

▪ Integration with SDM internal chat
ask questions on how to use the CAE-Tools in the context of the SDM system

▪ Configurable as LLM endpoint for SDM environment
for integration in editors and scripts throughout the SDM-System

Questions on how to 
use the SDM-System

chat with SCALE.sdm RAG 
system embedded directly
in web- and desktop client

AI – Chat wit Documentation
#1 Agentic AI
#2 Knowledge
#3 Data Analysis



AI – Integration in CAE Preprocessing Tools

Text Editors

▪ Text editors can provide chat integrations or Add-Ons
e.g. VS Code + Continue

▪ Chat provider configured centrally for all SDM-users
local hosted or commercial LLM providers configured for the SDM-system

▪ SDM system can pass on API endpoint for LLM
endpoints for all LLM providers configured in SDM-system

▪ Editor opens directly from SDM
ready to chat… API end points and authentication
passed on from SDM-system

▪ Chat with CAE documentation 
provided as OpenAI compatible LLM endpoint
documents are stored in SCALE.sdm RAG

CAE-Tools

▪ Tools like ANSA, META, … 
can also be configured to use LLM endpoints of SDM-system
but… only if they provide the configuration API end points used for generative AI

▪ Custom Agent Frameworks 
can use a locally exposed MCP-server with access to the SCALE.sdm API

LS-DYNA file opend in VS Code + Continue 

selected text can be 
included for chat

Continue chat interface
as sidebar in VS Code

#1 Agentic AI
#2 Knowledge
#3 Data Analysis



AI - Driven Assistance for Change Documentation (SAFECAR-ML research project)

The Problem

▪ Writing change documentation is boring
„Dokumentation ist wie eine Krawatte – 
sie ist optional, aber sie rundet das Gesamtbild ab.“

▪ Consequence: bad change documentation
Discoverability is sacrificed, loss of knowledge

▪ Good change documentation is key 
Understanding model evolution, discovery, collaboration, …

Goals

▪ Facilitate change documentation
Make it effortless, enhance the motivation for the engineer

▪ Augment change documentation 
By using automatically extracted details

▪ AI that understands the nature of changes
Get change description even for geometry updates

▪ Check input of humans for completeness
AI understands the description and can give hints on what’s missing

AI Assistant

automotive CAE Grand Challenge, April 2025; M. Thiele
Master Complexity of Version Management in SDM by 
AI-Driven Assistance

#1 Agentic AI
#2 Knowledge
#3 Data Analysis
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Enhanced change description:

“Update 137_floorxmembermiddleL 
stiffness

• add stiffness against buckling: Applied 
changes to part 

137_floorxmembermiddleL (PID 2075) 
for enhanced buckling stiffness

• Updated geometry details in the pids”

Problem 
Revealed by simulation Changes 

Applied in CAE preprocessor

Modified version

Automatic change 

extraction

Prompt for LLM 
Generated from

▪ Modelcompare Output

▪ Context provided by user

User is prompted for change 
documentation but only provides a 
simple comment for context

Simple comment

AI assistant

Augmented change 
documentation

AI - Driven Assistance for Change Documentation

automotive CAE Grand Challenge, April 2025; M. Thiele
Master Complexity of Version Management in SDM by 
AI-Driven Assistance

#1 Agentic AI
#2 Knowledge
#3 Data Analysis
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AI – Integration in Postprocessing 

Summary for 
observations 
of results

Example: report summarization

▪ Reports of simulations can be very long
sometimes hundreds of pages 

▪ Checking all results is time consuming
key changes can be overseen 

Implementation

▪ Automatically create concise summary 
very short and down to the point

– Retrive data from key results

– Create prompt for LLM

– Use existing observations for style and context

▪ Only most relevant changes
focus on significant changes, e.g. in case KPI ratings change

▪ Keep human in the loop
force humans to enrich the summary with own observations

▪ Use knowledge of existing observations 
all observations are stored in the RAG of the SDM-system

#1 Agentic AI
#2 Knowledge
#3 Data Analysis



AI - Chat with SDM data

Search and Data Analysis

▪ Navigate through all SDM data
simple searches but also quick filters and visualizations

▪ Specific search index for quick responses
search index is built specifically towards fast search responses

▪ Visualizations of metrics of SDM data
getting insights where and how data has been used

▪ Access rights of users are respected
getting insights where and how data has been used

AI - Chat

▪ Data in search index also vectorized  for RAG
very short and down to the point

▪ Users can use their LLMs to chat with the data
the right context is extracted from the vector DB and used as context

▪ Access rights of users are respected
answers include only knowledge the user is allowed to access

▪ Use knowledge of existing models and observations 
all change documentations and observations are stored in the RAG of the SDM-system

Welcome Marvin to the SCALE.sdm
Assistant!

I can help you analyze data, create
visualizations and get other insights.

How can I help?

Was seat v123 used for EuroNCAP?

No, the last successful Euro NCAP evaluation 
used seat v105. This was done in pool-version 
v345 on October 12, 2025 by Arthur Dent. 

Integrated AI Chat 
assistant for SDM

Interactive filters

Generic search terms

List of results

#1 Agentic AI
#2 Knowledge
#3 Data Analysis



Knowledge retrieval in SCALE.sdm – value creation from years of development

Problem

• Historical development knowledge remains largely unused today
Insights from previous projects are scattered, difficult to find, and hardly usable in everyday work.

• Similar problems are analyzed multiple times
Already known measures from other projects often do not flow into the decision-making process in time.

• Data stock does not generate added value without AI
Despite years of SDM history, there is no direct access to 
comparable cases and effective countermeasures.

Proposed Solution

• AI finds similar cases and proven measures
Users receive directly usable hints from real development cases
instead of just raw data or individual documents.

• Decisions are made faster and more informed
The user sees what has worked in similar cases,
and can evaluate measures more precisely.

• SDM becomes an exclusive knowledge advantage
The traceability of data in an SDM system enables AI to find the right answers
throughout the whole 

Where have we seen this 
problem before? 

How was it solved?

A similar problem 
occurred at another 
site two years ago

Solution 

AI retrieval

Knowledge 
Graph

How can I solve this?

At the other site, there was a 
similar issue in Pool Version 123 
of the Marvin project, which was 
resolved by increasing the 
stiffness. If you'd like, I can look 
for more examples!

#1 Agentic AI
#2 Knowledge
#3 Data Analysis



AI Agents for job analysis and problem solving

Problem: Simulation does not run

▪ Solver and process logs can be very complex

▪ Users often can not solve the problems by themselves 

Implementation

▪ The whole job directory is passed on to 
an AI agent

▪ The AI Agent analyzes the problem 

▪ Through Knowledge Graph RAG Agent finds
prior solutions to the problem

▪ Agent makes suggestions how to solve the problem

▪ All relevant assets in the SDM system

are linked for the user in the answer

Outlook

▪ AI Agent fixes the problem and restarts the job

AI chat for more 
questions

Summary of 
what happend

Suggestions 
how to fix

#1 Agentic AI
#2 Knowledge
#3 Data Analysis



#1 Agentic AI
#2 Knowledge
#3 Data AnalysisIntegrating AI services in CAE workflows

cloud | on-premise

Desktop Client 
Integration of CAE Tools, scripts, 
change documentation assistance

Web Client 
Chat based search, 
summarization of reports, …

AI assistant

AI change 

documentation

editor/tools with AI chat

Summary for 
observations 
of results

AI for result processing
e.g. summarization of reports

AI job log analyzer

AI chat search & analysis

LLM proxy

RAG systemself hosted models

Llama-3.1

Qwen-2.5 coder

Deepseek

…

SDM-system becomes a central hub for connecting the 
simulation data and workflows with the generative AI.

ai-provider

Open AI | ChatGPT

Anthropic | Claude

Google | Gemini

Mistral | Mixtral

Azure | …

AWS | Titan, …

MCP – server

MCP – server
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SO LONG,
AND THANKS
FOR ALL THE FISH
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