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Functional Testing of 
Automated Driving on Highways
Methodology and Test-Case Identification on the way towards approval

Holger Znamiec, TU Braunschweig – Institute of Automotive Engineering
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Introduction
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Highly automated Driving
on highways, 

min. SAE-Level 3

?
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Challenges of Testing
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v1

v2

Δx

X

Highly automated Driving
on highways, 

min. SAE-Level 3

?



©
 P

ro
je

ct
 K

o
-H

A
F

▪ Defintion of relevant parameters

▪ Identification of representative
parameter specifications

▪ Requirements on Test Process
(Test Environments, Execution, Efficiency,…)

addresses
multidimensional 

environmental
parameterspace
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Objective

Ko-HAF – Functional Testing of  Automated Driving on Highways

Highly automated Driving
on highways, 

min. SAE-Level 3

Qualification of the System in representative Test-Cases
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▪ Defintion of relevant parameters

▪ Identification of representative
parameter specifications

▪ Requirements on Test Process
(Test Environments, Execution, Efficiency,…)
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multidimensional 
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Approach
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highly automated Driving
on highways, 

min. SAE-Level 3

Qualification of the System in representative Test-Cases
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Basic Approaches

Ko-HAF – Functional Testing of  Automated Driving on Highways

Qualification of the System in representative Test-Cases

II.) Black-Box-TestingI.) Scenario-Based Testing

[1]

simulation

reality

HAD[1] system
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Overall Methodology
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Terminology and Test-Case Identification
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Terminology
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USE-CASE BASE-SCENARIO TEST-CASEMANEUVER

Verbal description of one
defined area of use of the

function.

Objective description
of a use-case.

Each Scenario is
described by a set of
generic parameters.

In each scenario may exist
different maneuvers. 

Constellations of traffic.

Concrete specific
definition of the

envrionmental behavior. 
Contains set of specific

parameters.

APPROACHING

AND MERGING.
DRIVEWAY WITH TRAFFIC.

FOLLOW-UP, CUT-INS

OF OBJECT VEHICLES. 
LONGITUDINAL

DISTANCES, VELOCITIES, LENGTHS…
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Scenario Description
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exit
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▪ Developed process for the specification of represantative

▪ Test-cases towards approval of HAD-systems

▪ Extract the relevant specifications from different information bases

Test-Case Identification

Ko-HAF – Functional Testing of  Automated Driving on Highways

INFORMATION

BASE

Stat. and Dyn. 
Parameters,
Maneuvers

Distributions,
relevant 

characteristics

ANALYSIS RATING TEST-CASES
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Test-Case Identification

Ko-HAF – Functional Testing of  Automated Driving on Highways

analysis of test-field

analysis of real driving
behavior

guidelines
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Test-Case Identification
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Test-Case Identification
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Test-Case Identification
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Analysis of all 
function-relevant

environmental parameters

Test-Case Catalog
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Overall Methodology
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Test-Case Assignment Tool
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PROVING

GROUND

SIMULATION-
FRAMEWORK

PUBLIC ROAD,
TEST FIELD

TEST-CASES

ASSIGNMENT

+ Variation + Reference[1] [2]

ASSESSMENT

Test-Case Catalog
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Testmanager 

Ko-HAF – Functional Testing of  Automated Driving on Highways

vobject2 [km/h]vobject1 [km/h]

VuT

object1

xobject2 [m]xobject1 [m]

vtarget, object2

-10 km/h

object2
Δx [m]

reduce speed !

instructions

Task:
▪ monitoring of real driven test-cases
▪ giving test instructions
▪ (controlling of object vehicles)
… for reproducable test executions

Maneuvers:
▪ merging
▪ lane changes
▪ overtaking

based on high-precise 360° lidar sensors,
wlan communication

Usage:
▪ proving grounds
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Testmanager 
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Testmanager 
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Testmanager
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Summary
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Thank you
for your attention!

The contents of this presentation (including but not limited to texts, images, photos, logos, etc.) and the
presentation itself are protected by intellectual property rights. They were created by the project consortium
Ko-HAF and/or licenced by the project consortium. Any disclosure, modification, publication, translation,
multiplication of the presentation and/or its contents is only permitted with a prior written authorisation by the
consortium. © Copyright Project Ko-HAF, 2018, Contact: projektbuero@ko-haf.de
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[1] - https://dir.indiamart.com/impcat/black-box-testing-service.html

Sources
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