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Why FEV

• Over 20 years of experience with end-to-end series 
software development from requirements to 
validation

• Over 20 years of experience with virtual plant 
modelling and software testing on XiL and vehicle 
environments

• Extensive experience working with OEM technical 
teams all over the world including EU, USA and Asia 

• Extensive and long-term collaboration with RWTH 
Aachen university on research, development and 
innovation

Unlock a new era of software quality:                            
AI algorithms that explore and detect edge case 
defects efficiently across any control software

FEV offers

• Innovative testing solution to find complex defects automatically –
across black box and white box software

• Integrable domain experience to focus the search for critical defects

• Applicable to any software (e.g. automotive, aerospace, robotics) and 
any virtual environment (e.g. MiL, SiL, HiL)

• Fully configurable solution to match your specific needs 
and concerns

FEV Signature Solution

FEV ROBUST - Reward Optimized  
Bug search via User-mimetic 
Software Testing 
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ROBUST Agent
Controls software inputs, 
and searches entire 
operation area for failure 
modes

Conventional testing verifies what software should do, additionally                                
FEV ROBUST discovers edge-case defects that the software should not do

CONVENTIONAL SOFTWARE TESTING

Requirements
What the software should 
do?

Feature requirements, 
user stories, etc.

Test cases with 
pass fail criteria
Defined based on feature 
requirements, user stories, 
etc.

Test execution
Regression testing
on XiL environment

Simple defects
Find simple scenarios 
where requirements are 
not met

Failure modes
What the software should 
not do?

Mode transitions, feature 
activations, unwanted 
DTCs, stuck in a mode, etc. 

Operation area
Defined based on domain 
expertise

Temperature, speed, gear, 
hybrid mode, etc.

Complex defects
Find edge case defects 
that occur during specific 
complex sequences

Error “focus mode” to 
reproduce error scenarios

SOFTWARE TESTING WITH “FEV ROBUST”

FEV Signature Solutions
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KEY STEPS OF USING ROBUST FOR DEFECT SEARCH

FEV ROBUST workflow for early discovery of software defects

Early discovery 
of software defects 

before reaching customers

3

02
Define critical error 

states

• Define most crucial error 
states that should not occur 
during normal operation 
(for e.g. DTCs, dangerous 
control outputs, unwanted 
warnings on cluster, etc.)

03
Define search strategy 

and boundaries

• Find potentially vulnerable 
states that are not well tested 
with conventional tests (for e.g. 
cold temperatures, high 
acceleration, etc.)

• Define complete search space 
(for e.g. temperature, speed, 
etc.)

04
Use FEV ROBUST on 

every software release

• ROBUST can be run on every 
release for searching defects 
and all issues will be saved

• Continue searching from where 
it was stopped last time: Save 
time & costs

01
Understand 

software test setup

• Understand the software 
test environment and 
improve plant model for 
realistic user behavior

• Define what inputs ROBUST 
agent will control (for e.g. 
Throttle, Brake, Shift lever, 
etc.)
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SYSTEM: SOFTWARE UNDER TEST
Software can be blackbox or whitebox that is 

tested in a closed loop environment

MAP: SEARCH SPACE
Domain experts define a suitable search 
space for exploration and define which 

areas need more attention

EXPLORER: ROBUST AGENT 
Agent interacts with the software to explore 

and find defects or error states

NAVIGATOR: SMART SEARCH
Smart search algorithm ensures ROBUST 

agent explores search space efficiently to 
save testing time

FEV ROBUST is guided by domain expertise to find edge case software 
defects efficiently 

Explore your 
software efficiently 

Find hidden 
defects before 

production

FEV Signature Solutions
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FEV ROBUST can be seamlessly integrated into any XiL environment

[Throttle]
[Brake]

[Shift lever]
[Ignition]

[Target Gear]
[Operating Mode]

[Speed]
[Gear]

[Oil Temperature]
[DTC]

[Control Ignition]
Varying timing

[Control lever]
Varying brake level

[Control speed]
Varying acceleration

Low level controllers
Converts high level 
commands to realistic 
low-level actions
Used to directly interact 
with the software

“FEV ROBUST”

ROBUST Agent
Operates software with 
high level commands
Understands software
failures through 
feedback signals from 
plant and software

Software under test
Software is operated by 
low level controllers 
and input from plant 
model

Plant Model
Simulates system 
behavior realistically 
and provides feedback 
to software under test

“XiL environment”

E.g. Gear 1 at 200 kph 

EXEMPLARY SETUP FOR TRANSMISSION CONTROL SOFTWARE

FEV Signature Solutions
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FEV Signature Solutions

FEV ROBUST approach used for electric vehicle state machine testing found 
edge case defects within a few hours

6

Electric vehicle state machine testing-
FEV ROBUST MiL Testing Demo 

• Conventional tests done and all tests 
passed

• Additional tests with FEV ROBUST found  
2 edge case failures in 4 hours
− Grey points show areas explored by FEV 

ROBUST algorithms
− Green stars represent an edge case failure 

mode of wrong discharge when                    
HV Voltage > 60 V 

− Blue stars represent another edge case 
failure mode of electric motor being wrongly 
activated

Failure – Wrong discharge 
when HV voltage > 60 v

Failure  – Wrong motor 
activation
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Exploration of operation state vs DC link voltage  
612 of 1000 areas explored in 4 hours of testing



© by FEV – all rights reserved. 

Get in touch with us 
for further information

FEV Signature Solutions

www.fev.com/en/
signature-solutions

http://www.fev.com/en/signature-solutions
http://www.fev.com/en/signature-solutions
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