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Initial Situation

Different terms for 
meta information: 

Test case, KPI, curve …

No integrated 
presentation later 

Different data formats

Different analysis 
procedures / tools

Storage in different 
databasesSimulation results

Meta 
information

Data Peparation
Evaluation / 

Analysis / 
Reporting

Data Preparation

Test results

Meta 
Information

Evaluation / 
Analysis / 
Reporting

Joint evaluation or 
comparison requires a 
great deal of manual 

effort



Introduction of Joint Data Management

Digital Twin

No digital twin without a consistent data structure and linking 

of meta data. 

Economic Efficiency / Compliance

Manual processes / comparisons / reports are expensive 

Regulatory pressure

Challenges of AI Integration

AI can only work if data is structured, clean and 

contextualized. Data becomes very valuable



Joint DM System: Solution Approach

Keine einheitliche 
Bezeichnung für 
Ergebnisse KPIs

Unterschiedliche 
Auswerteverfahren

Ablage in 
unterschiedlichen 

Datenbanken

Meta 
Information

Datenaufbereitung
Auswertung / 

Analyse / Reporting

Datenaufbereitung

Meta 
Information

Auswertung / 
Analyse / Reporting

Eine gemeinsame 
Auswertung oder ein 

Abgleich ist mit hohen 
manuellen Aufwänden 

verbunden

Introduction of Standardization / Master Data Management (MDM)

• Same terms / IDs for (context) information
Test cases, Parameters, KPIs, Properties, …

Why?

• Basis for joint presentation and reporting
Due to the identical description, a uniform presentation/navigation is possible.

• Reduces data conflicts and inconsistencies
MDM ensures a “Single Source of Truth” – a central, reliable source of data. Test and simulation 
use the same identifier. 

• Lower error rate with automated workflows
Automation is becoming more reliable, and less reworking is needed.



Joint DM System: Solution Approach
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Joint DM System: Solution Approach

Ablage in 
unterschiedlichen 

Datenbanken

Data Preparation
Auswertung / 

Analyse / Reporting

Data Preparation
Auswertung / 

Analyse / Reporting

Eine gemeinsame 
Auswertung oder ein 

Abgleich ist mit hohen 
manuellen Aufwänden 

verbunden

Same Evaluation Routines Wherever Possible
primarily KPIs, reworking of curves, images, …

Tools / scripts can be managed and versioned in SCALE.sdm



Joint DM System: Solution Approach

Ablage in 
unterschiedlichen 

Datenbanken

Data Preparation
Auswertung / 

Analyse / Reporting

Data Preparation
Auswertung / 

Analyse / Reporting

Eine gemeinsame 
Auswertung oder ein 

Abgleich ist mit hohen 
manuellen Aufwänden 

verbunden

Use of AI: Image Labeling / Automatic Checking 

• Reduces manual effort / scalable
Automatic labeling recognizes and assigns images directly during import – no manual 
maintenance required.

• Ensures consistent data quality / Reliability and data quality
Pre-defined rules and AI models ensure uniform terminology and classifications.

• Basis for further automation and analyses / reporting
Standardized labels can be used in additional processes such as quality checks or data 
analyses.

Additionally

• Evaluation of content

• Anomaly detection, …



Joint DM System: Solution Approach

Ablage in 
unterschiedlichen 

Datenbanken

Data Preparation
Auswertung / 

Analyse / Reporting

Data Preparation
Auswertung / 

Analyse / Reporting

Eine gemeinsame 
Auswertung oder ein 

Abgleich ist mit hohen 
manuellen Aufwänden 

verbunden

Use of AI: Checking Curves / Time Series

• Some advantages as image classification
Adding channel numbers

• Automatic recognition of measurement errors and outliers
The AI checks curves for gabs, jumps or implausible values due to faulty or missing 
measurement data.

• Validates curves against expected patterns
Deviations from the typical pattern are recognized – for example inverted or distorted 
curves.

• Evaluates the quality of the curve
rather than just the content
Along with classification, the formal 
quality of the measurement data is 
also checked to filter out incorrect 
data records.



Introduction of Joint Data Management

Different terms for 
meta information.

No integrated 
presentation later 

No uniform terminology 
for result KPIs

Different analysis 
procedures

Simulation Results

Meta 
Information

Test Results

Meta 
Information

Evaluation 
Analysis 

Reporting

Data Preparation

Data Preparation



Introduction of Joint Data Management

11

▪ Integrated presentation 

of tests and simulations

▪ Easier identification of 

relevant tests and 

simulations

▪ Comparison and 

evaluation are made 

possible



Agenda

12

1 Introduction of Test and Simulation Data Management
Challenges, Solutions, Use of AI

2 Reporting
Interactive Reports and Analyses

Integration in the Systems Engineering Process

3 ML/AI
Approach, Current Status and Outlook

4 Outlook



Reporting
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Reporting
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Video Report Designer
▪ Inline editing with the 

Report Designer

▪ Privately or publicly 

available reports

Alternative

▪ Own JS-based reports, 

flexible, very few 

limitations

▪ Integration of reports 

based on e.g. Animator, 

Metapost, …



Integration in Systems Engineering
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Integration in Systems Engineering
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Integration in Systems Engineering: Automatic Evaluation
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Data Analysis
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ML-based Data Analysis

Forecast models, Sensitivities, Response areas, Correlation, Would-be-Analysis



AI – Integration in Postprocessing 

Summary for 
observations 
of results

Report/Comparison Summary

▪ Reports can be very long,
sometimes hundreds of pages.

▪ Checking all results is time-consuming, 

comparison even more so
important changes can be overlooked.

Implementation

• Automatic creation of a concise 

summary
short and to the point.

• Retrieval of data for important results of 

the relevant simulations/tests

• Creation of a prompt for the LLM

• Appearance of the answer

• Focus on the most relevant changes,

e.g. changed KPI evaluations.



AI - Chat with TDM/SDM Data

▪ SDM/TDM data in search index 
and vectorized in RAG
very short and concise

▪ The access rights of users are 
respected
Answers only include information that the user 
is allowed to access.

▪ Knowledge from existing 
simulations/tests and 
observations are used 
all change documentation and observations are 
saved 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/TDM

Interactive Filters

Generic Search Terms

List of Results



Integrating AI Services in CAx Workflows

Cloud | on-premise

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

Web Client 
Chat based search, 
summarization of reports, …

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

…

Data management becomes a central hub that connects 
test and simulation data as well as workflows with AI.

AI Provider

OpenAI | ChatGPT

Anthropic | Claude

Google | Gemini

Mistral | Mixtral

Azure | …

AWS | Titan, …
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Summary

Digital Twin

No digital twin without a consistent data structure and linking of meta 

data. Standardization of data structures.

Challenges of AI Integration

AI can only work if data is structured, clean and contextualized.

Open System for Integrating AI / Third-party Systems

Focus on data management platform – Integration of third-parties 
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