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Simulation-based development and testing of automated driving

• Challenges

• Overview Credible Simulation Process (CSP)

• Using CSP in SET Level Project

• Collaboration Process with Partners

• Consistency of Process and Data

• Metadata Support 

• Tool Support

• Summary
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Simulation-based development and testing of automated driving

• Trends in the industry
• Digitalization and virtualization in product development and 

therefore virtualizated validation and release are on the rise
• This means that more decisions are made on the 

basis of simulation results

• We therefore need simulation processes 
• That can be integrated into company processes
• That support collaborative development with partners

• Efficient implementation and application will be the key to success
• Support through standardized data structures
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Simulation-based development and testing of automated driving

Overview Credible Simulation Process (CSP)
Usage of Simulation for Development & Release
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Application situations
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• Process hierarchy with clear 
information structuring

• Integration into 
“Big Picture SET Level”

• Sub-processes can be 
integrated into specific 
company processes

The CSP shown here is based 
on the preliminary work of 
the prostep SmartSE Project 



Simulation-based development and testing of automated driving

Traceability and comprehensibility

• Clear information structuring
• Which information is required and transferred
• Documentation schema 
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Overview Credible Simulation Process (CSP)
Process Hierarchy, Information Structuring
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Simulation-based development and testing of automated driving

Positive feedback: 

• Very good support for coordination and agreement for distributed 
development and heterogeneous teams 
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Using CSP in SET Level Project
Application of CSP in the Simulation Use Cases 



Simulation-based development and testing of automated driving

Collaboration Process with Partners
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Simulation-based development and testing of automated driving

Collaboration Process with Partners
Agreement & Development
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General

• A cooperation process is always composed of an agreement process and 

the actual development process

• In the case of simulation aspects, this agreement process is usually covered by the

higher-level product development agreement

• Often, however, the simulation-specific aspects are not fully clarified in the agreement process 

Focus of the agreement process

• Clarification and definition of the technical and 

contractual boundary conditions for a simulation 

and modeling project between partners

Focus of the simulation and modeling process

• (Joint) specification, design, implementation 

of the simulation task



Simulation-based development and testing of automated driving

Process Chain

Mapping,
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Glue Particle Approach

• Consistency of process structure and data structure

• Prerequisite for tool supported traceability

Consistency of Process and Data
Traceability and Proof of Quality of Simulation Tasks
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Simulation-based development and testing of automated drivingSlide 10

Metadata Support 
Credible Modeling Process & Model Documentation

i.e. SRMD

Documentation and Traceability

• Basis is the information created in the CSP, CMP. 

The documentations and records should be derived 

from it (Single Source of Information) 

Tool Support: Traceability, Search, Reuse

• According to the XML Glue Particle Schema for the 

Credible Modeling Process, a consistent XML 

schema for Simulation Resource Meta Data (SRMD) 

was created for this purpose

• Details for prototype Tooling → Tracy

P520 Manifest Template Objects Priority Rationale
New 

Q32020 Mapping information MoSSEC Object or property type COMMENTS (May 11th 2020)

General PLM information

Unique_object_id <Required> ModelInstance_Identifiers(ContextString)

Unique_baseline_id ModelInstance_Identifiers(ContextString)

Version_identifier(1) <Required> ModelInstanceIsDerivedFrom

Version_identifier(n) ModelInstanceIsDerivedFrom

Created_on <Required> ModelInstance_Created_on

Last_modified_date LOTAR_MIC_Study_PersonOrg ModelInstance_LastModified

CreatedBy ModelInstance_CreatedBy (ExtRef Person)

Approver/ApprovalState x PLM_Model_Data Approval and Person

Last_modified_by ModelInstance_LastModifiedBy (ExtRef Person)

Copyright <Required> InformationRight (ContextString)

License <Required> ContractDescription
Organization <Required> ExtRef Organization

Export_control_marking <Required> ModelInstance_Description (ContextString)

Special_markings(security etc) <Required> ModelInstance_Description (ContextString)
Model_Type_Objectives(intent) <Required> Model Objectives,intent PLM_Model_Data ModelType (+ExternalOwlClass)

Model Dev., Integration, & Execution Information

DevTool_Name <Required> X ModelInstance_Properties (Property Value)

DevTool_Version <Required> X ModelInstance_Properties (Property Value)

DevTool_License X ModelInstance_Properties (Property Value)

DevOS_Name <Required> X ModelInstance_Properties (Property Value)

DevOS_Version <Required> X ModelInstance_Properties (Property Value)

DevOS_License X ModelInstance_Properties (Property Value)
DevCompiler_Name <Required> X ModelInstance_Properties (Property Value)

DevCompiler_Version <Required> X ModelInstance_Properties (Property Value)

DevCompiler_License X ModelInstance_Properties (Property Value)

Dev_Language X ModelInstance_Properties (Property Value)

TargetTool_Name <Required> X ModelInstance_Properties (Property Value)

TargetTool_Version <Required> X ModelInstance_Properties (Property Value)

TargetTool_License X ModelInstance_Properties (Property Value)

TargetOS_Name X ModelInstance_Properties (Property Value)

TargetOS_Version X ModelInstance_Properties (Property Value)

TargetOS_License X ModelInstance_Properties (Property Value)

TargetCompiler_Name X ModelInstance_Properties (Property Value)

TagrtCompiler_Version X ModelInstance_Properties (Property Value)

TargetCompiler_License X ModelInstance_Properties (Property Value)

Target_Language <Required> X ModelInstance_Properties (Property Value)

Target_CPUNumber X ModelInstance_Properties (Property Value)

Target_RAMsize X ModelInstance_Properties (Property Value)

Integration_Coupling Mode X ModelInstance_Properties (Property Value)

Integration_Communication Mode X ModelInstance_Properties (Property Value)

Integration_ModelFormat X ModelInstance_Properties (Property Value)

Integration_RealTime X ModelInstance_Properties (Property Value)

Integration_Paralelization X ModelInstance_Properties (Property Value)

Integration_Model_Type <Required> X ModelInstance_Properties (Property Value)

The concept of method->tool in BDA is now leggacy in 

MoSSEC so wee need a work around

Model Integration

Equivalent MoSSEC AP 243 objects 

Note: We don' need o definew e.g. a MoSSEC study nor a 

MoSSEC AMN  in the manifest, we may just provide a 

dummy  (external reference e.g. URI) to the placeholder 

location of the object

Authoring environment, future 

modifications, design reuse

Target environment, future modifications, 

design reuse

LOTAR_MIC_Study_PersonOrg

LOTAR_MIC_Rights

Alternative: Use dummy ModelInstance with properties that 

act as Environment resource for the method

PLM_Model_DataObject and Version identification

IP and Security

Provenance, Ownership, date

LOTAR_Environment_Integration 

(TBD)

i.e. MIC,
SMMD

se
m

an
ti

c 
u

n
iq

u
e

 
M

e
ta

 D
at

a 
in

cr
e

as
in

g

Documentation, sources 
for model developers 

Documentation, sources 
for model users 

Brief information, 
description Model

Credible Modeling Process

Define Design

Specification

for Modeling

Simulation

Setup

Implement and

Assure Quality

for Modeling

Simulation

Setup   

Analyze

the

Modeling

Task &

Objectives

Define

Require-

ments

(Modeling)

Execute

Simu-

lation

Evaluate

Simulation

Results &

Assure

Quality

Decide

About

Fulfillment

of Modeling

Objectives

Traceability

Tr
ac

e
ab

ili
ty

Reduction of 
information



Simulation-based development and testing of automated driving

Tool Support TRACY
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Simulation-based development and testing of automated driving

• We need the use of simulation for the development and 
release of automated driving functions

• With the Credible Simulation Process, we have a process framework 
• That supports the necessary traceability of simulation tasks
• That can be integrated into company processes
• That supports collaborative development with partners

Status
• Credible Simulation Process 1.0 will publicly available  begin of May 2021

• Credible Modeling Process 1.0 will be publicly available end of May 2021

• According XML data structures for tool support is already publicly available (Link)
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Summary

https://pmsfit.github.io/SSPTraceability/

