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DIGITAL VALIDATION as a key element to validate and verify the new level of 
automated driving system

Event based digital validation*

− large number of functions, complexity and scenarios
− save environment
− time frame
− variety of traffic scenarios and their probability of occurrence enables a risk 

assessment for the respective scenario/use case. 

Without this intelligent simulation concept it would be hard to approve our next level of 
automated driving. 

* “M. Rasch, P. T. Ubben, T. Most, V. Bayer, R. Niemeier (2019), Safety Assessement and Uncertainty Quantification of Automated Driver Assistance Systems using Stochstic Analysis Methods, NAFEMS World Congress 2019, Canada”
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Simulation Approach for AD Level 3 @ Mercedes

 Events not Miles
− Efficient event based approach.
− Focus on relevant traffic scenarios, 

exclusion of uncritical „allday“ drive.

We think, what counts are…

No, but he knows relevant 
parameters for...

Yes, and the results
should be transferable 
to the proving ground.
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Isn‘t it then necessary to
simulate the full system?

 Automatic generation of thousands
of Events.
− Determination of system limits by scenario

variation.

 Software-in-the-loop Simulation
− Mercedes specific simulation tool.
− Detailed environment and vehicle models.
− Virtual ECU with original code.
− Transferable to real world tests.

Mr. Gottlieb, 
Dev. Eng. at MB AG

Is a human 
capable of defining all relevant 

event combinations?

Is it productive to drive
billions of miles in simulation?
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Using real 
ECU software

Workflow Reliability Analysis –
Goal: Find most probable critical scenarios

Field test Database Parameter-
distribution

Scenarios

Search algorithm

Simulation

Simulation

Simulation

Simulation

Simulation

Simulation

Large scale parallelization
in cluster/cloud

Failure-range and
Controllability of the

System

Feedback via 
criticality evaluation 
(e.g., low TTC, THW, 

distance…)

one unique parameter 
combination, e.g., one 

out of thousands of 
possible scenarios

non controllability for scenarios, 
e.g., 10-9 of each cutin fails, and 

most relevant parameters for 
respective situations
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Digital Validation of the DRIVE PILOT

Large Scale Simulation Examples for usual scenarios

Cloud-Computing Examples for unusual scenarios

• 10 Mio. 
simulations in 
1 week

• rare but expected
scenarios

• >10 logical
traffic
scenarios

• 2 Azure Cloud locations
• Dublin and Amsterdam

• 2 MB data centers
• Immendingen and

Sindelfingen

• 12.000 Cores

• highly automized, optimized
orchestration and scheduling

• modelled w.r.t. PEGASUS

• approx. 50 parameters per 
scenario

• Real traffic based
parameter
distributions
(Data Analytics)

• specific sensor performance tests
for rare object types

• Ø 80k 
simulations
per h

• additional subscenarios for
different object types

Cutout

Cutin

CutThrough

Dropped cargo

Crossing obj.

Obstacles

• meets UNECE-R157 „ALKS“ 
regulation

• performance comparison of critical
scenarios with carefull human driver

• validated and accepted simulation
environment

ALKS & TÜV
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Optislang Workflow

Simulation and Testing for Automated Driving | Jasmin von Göler, R&D, Mercedes-Benz |  10th September 2020

Database communication

Metamodelling and important parameters

Find MPFP and determine probability
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Thank you for your attention!
Herzlichen Dank für Ihre Aufmerksamkeit !
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