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About OMICS Group

OMICS Group International is an amalgamation of Open Access
publications and worldwide international science conferences and
events. Established in the year 2007 with the sole aim of making the
iInformation on Sciences and technology ‘Open Access’, OMICS Group
publishes 400 online open access scholarly journals in all aspects of
Science, Engineering, Management and Technology journals. OMICS
Group has been instrumental in taking the knowledge on Science &
technology to the doorsteps of ordinary men and women. Research
Scholars, Students, Libraries, Educational Institutions, Research
centers and the industry are main stakeholders that benefitted greatly
from this knowledge dissemination. OMICS Group also organizes
300 International conferences annually across the globe, where
knowledge transfer takes place through debates, round table
discussions, poster presentations, workshops, symposia and
exhibitions.
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About OMICS Group Conferences /

OMICS Group International is a pioneer and leading science event
organizer, which publishes around 400 open access journals and
conducts over 300 Medical, Clinical, Engineering, Life Sciences,
Pharma scientific conferences all over the globe annually with the
support of more than 1000 scientific associations and 30,000 editorial
board members and 3.5 million followers to its credit.

OMICS Group has organized 500 conferences, workshops and
national symposiums across the major cities including San
Francisco, Las Vegas, San Antonio, Omaha, Orlando, Raleigh, Santa
Clara, Chicago, Philadelphia, Baltimore, United Kingdom, Valencia,
Dubai, Beljing, Hyderabad, Bengaluru and Mumbai.
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Motivation

Electronics continues to be the central ‘enabler' and drivers for 60 percent of all
innovations, with the focus shifted from individual applications to system
applications that combine multiple components. As new features are often
created by an intelligent combination of existing components and modules.

DANNENBERG, J.; BURGARD, J. (2007): 2015 car innovation - Innovationsmanagement in der
Automobilindustrie, Oliver Wyman (Hg.)
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Motivation

Almost every car is equipped with Advanced Driver Assistance Systems (ADAS)
M [t occurs, that drivers are not satisfied with the system
That can have different reasons:
A: Usability aspects (such as Effectiveness or Efficiency)
B: System does not work correctly (technical aspects)
C: System has interdependencies with other assistance systems (similar to B)
D: User experience issues (such as subjective feelings, motivational aspects)

B There are different validation methods for the reason A-C in the early phases of the
product development process

However, there are no running validation methods for reason D

Reason D is more a validation problem rather than a verification problem*

*Verification: Are we building the system right? |  Validation: Are we building the right system?
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Structure of the presentation
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State of the art

Validation methods for Advanced Driver Assistance Systems (ADAS)

® During development ADAS are tested with
different validation methods:

Operation

S:::ﬂetl?g:: Verification Main?::ance 1 il Y*
e A: Model-in-the-Loop (MiL)
DI:;'iDriifi:ﬁn Requi;ﬁrdnents '."Es;rﬁsggi?nn . .
Architecture and Validatio B: Software-in-the-Loop (SiL)

Integration,
Detailed Test, and
Design Verification

Test and C: Hardware-in-the-Loop (HiL)
D: Vehicle-in-the-Loop (ViL)
E: Field tests

Implzmentation

B During all tests, driving simulators are used in
different maturity levels

* Model in the Loop (MiL) is the simulation of an embedded system in an early development phase.
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State of the art

User Experience System properties

: Human-technology
User characteristics

| 1]

“By “experience” we mean all the aspects of SHETACHON
how people use an interactive product: the Context parameters T
way it feels in their hands, how well they _ |
understand how it works, how they feel about |/ ##erene compenens | |
it while they’re using it, how well it serves l L
their purposes, and how well it fits into the Perception of . . Perception of non-
: : : : s 53 instrumental qualities Emotional user reactions instrumental qualities
entire context in which they are using it.” [1]
‘ Subjective feelings M:S:‘ﬁ:if:f‘s
i i i 2 — Motor expressions e
User Experience is more than Usability e P acoustic qualty
. . . . ) officiency Physiological reactions Symbolic aspects
It consideres emotions, subjective feelings, e Cocnlia sooiakeala communcave smbcs
1 learnabilit >
aesthetic aspects, etc. 2 R CE A
B Questionnaires to measure the UX: '
AttrakDiff |
Affect Grid Consequences of the user experience
MDES - Overall judgments R J
ViSAWi Choice between alternatives
Usage behavior .
Etc. Source: [2]
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State of the art

Driving simulators

Separation in static and dynamic simulators
Static simulators are often use in early phases (MiL)

B Dynamic simulators provide G-forces and thus enhance
the user feeling

There are different price ranges depending on the
maturity:

Small driving seats (e.g. Festo Airmotion Ride 50k€)

Hydraulic hexapod-systems (e.g. DLR driving
simulator 2M€)

Full range simulators (e.g. Daimler 40M€)

The visualisation reaches from simple monitors up to
360° projection

Source: Festo
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Pilot study I

Setup Was ist Erlebbarkeit?

2. Was ist fiir Sie Erlebbarkeit’ im Zusammenhang mit der Absicherung mechatronischer

B First pilot study

(z.B. Motor-Start-Stopp Automatik, Car2Csr Kommunikstion, mechstronizehe Heckkisppe, Bedienfeld
einer Werdmeugmsechine)

Exploratory questionnaire

5 closed questions

3. Bitte bewerten Sie die folgenden Aussagen!

Stellen Sie Sich eine Absicherung eines mechatronizchen Systems mit Hilfe eines interaktiven

15 Open questlons Frototypen vor (z.E. Absicherung eines Antri ngs, f inematik).

Das betreffende System soll nun vom potentiellen Anwender méglichst gensu abgesichert werden,
soll alzo .erebbar” getestet werden.

I ) .
artl CI p an tS " Interaktive Prototypen werden als Kombination digitaler Modelle und haptischer Interasktionsgerdte

aufgebaut, wodurch eine menschliche Interskticn mit den digitalen Modellen maglich wird. Ziel
dieser Interaktion ist es, einerseits die Wechselwirkungen zwischen Anwender und Modell und
andererseits die Akzeptanz beim Anwender zu untersuchen.

36 experts (Virtual Product Creation)

Stimme Stimme
Stimme gar  teilweise teilewesise Stimme voll Nicht
nicht zu nicht zu zu zu zutreffend

Average age: 31 e

{Begriffsdefinition siehe oben)
kommen in der Industrie zu spét im
Entwidklungsprozess zum Einsatz.

B 8 weeks duration

Prototypen bedarf in der Industrie
keiner Verbesserung.

Emeticnen sind fir die Akzeptanz

eines Produktes / einer Funkticn

wichtig.

Es ist ausreichend, Funitionen

mechatronischer Systeme nur am
Computer abzusichern.

4. Welche Wahrnehmungsbereiche sind |hrer Meinung nach fiir die erlebbare Absicherung
wichtig?

Stimme
Stimme gar teilweise nicht Stimme

nicht zu zu teilweise zu Stimme zu
Visuelle Wahmehmung (20} ® ® (@] (@]
Visuelle Wahrnehmung {30}

Wahrnehmung von Gerlichen
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Pilot study

Results

Summary

Validation with interactive prototypes is essential.

However, it is used to late in the product development
process

The three sensory perceptions are most important: 3d
visualisation, haptics, acoustics [3]
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What is the big aim? Why do | need a new tool?

B The aim is to change parameter during a driving simulation
B Dependent variables are the components of UX

® Configuration is complete if you have best UX-values

Griving simulation with Model-in-the}
Loop of the ADAS

Capturing the User

Experience

\ Optimal
Y| parameter set

Parameter
changing of the
ADAS model
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MINARGUS A
NN =
What is MINARGUS? N X
AN

= Atool which brings together the Engineering part
and the Physiological measurement
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Why is it called MINARGUS?

* MINARGUS = Minerva (Roman goddes of
wisdom) + Argus Panoptes (Greek mythology:
100-eyed giant)

What is MINARGUS capable of?

= |t allows the visualization of all measured data
and allows the direct parameter sweep within the
simulation model
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MINARGUS

1: Direct connection to
Matlab

2. Connection the User
Tracking Environment

3: Physiological
measurement system (PAR-
PORT)

4. Visualization of the
channels (e.g. EEG, EKG)

5,6: Standard functionalities
(save, jump to times etc)

7: Parameter changes of the
simulation model

I

Simulation Environment

- -

(dSpace, IPG Carmaker, Matlab/Simulink, Dymola)
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Change of validation process

Model import &
implementation
of parameters

Current l
development model
of the ADAS

Experiment

. U

Evaluation

iterations

Model
optimization

1 iteration cycle=~2h End

Model import &
implementation
of parameters

!

Current

development model
of the ADAS

Experiment

n iterations

MINARGUS

1 iteration cycle=~0.5h \ 4

Model
optimization

End

The current process

DQS-zettifiziert nach
DIN EN 1SO 9001
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MINARGUS: An example (1/2)

B The developer defines the test and the parameters,
which need to be optimized

Using the example of the Traffic Jam Assist, defined
parameters can be the starting acceleration or the starting
delay

Both parameters are highly important for the UX: A high
starting acceleration and a short delay indicate an
aggressive driving behavior of the system and could cause N
discomfort ¥ 7

Traffic Jam Assist, Source: Bosch, 2014

Whereas a small starting acceleration and a long delay
could cause discomfort in terms of being forced to interact
because of the behind driving cars

B These parameters are defined together with the
experimental designer

B The experimental designer now builds up the UX test
with all its constraints (test procedure, test design,

qUEStionnaireS’ etC-) Emotions, Source: KIT, 2014
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MINARGUS: An example (2/2)

B After defining the parameters, they are then
Integrated in the simulation model

B The model and the simulation environment
must allow real-time simulation because of
adjustments to the parameters

B |n most cases there is a complete model of the
car and the environment (streets, other cars,
etc.)

B In this stage testing can be conducted

The test subject drives a virtual car in a
simulator, which ideally covers all important
sense areas

B Once the test has been performed, the results
can be evaluated. The model optimization is the

final step Automotive Simulation Model,

Source: dSpace, 2014
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Outlook

Digital Cube Test_Center

\
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The presented tool shows a possible integration of
psychological measurement methods into existing
engineering validation methods

The usage of the tool can reduce the validation cycle
time by ~1,5h

Developers, validation engineers and human factor
experts work now more closer

Nevertheless the tool needs to be evaluated

In 2015 there will be a study to prove the functionalities
of the tool

The new tool will be evaluated within the Digital Cube
Test Center (DCTC) at the Technische Universitat
Berlin
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