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Agenda

Nr. Datum Inhalt
1 23.04. Introduction Advance Driver Assistance Systems and Automated Driving
2 07.05 ADAS/AD for Longitudinal Guidance
3 14.05. ADAS/AD for Lateral Guidance
4 28.05. ADAS/AD for Automated Parking
5 14.04. User Experience with ADAS
6 18.06 Track Day
7 TBD Exam Questions
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UX Fundamentals

Introduction

User Experience is concerned with , all aspects of the user's
experience when interacting with the product, service,
environment or facility” (ISO 9241-210)

—> Holistic view on the subjectively withessed product quality
- Also incorporates the user's emotional connection to the
task

https://www.slideshare.net/domain7/ux-vs-usability
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UX Fundamentals

Interactive System

A combination of hardware, software and services that
users interact with in order to achieve specific goals.

Notes:
1. This includes, where appropriate, packaging, user
documentation, online help, support and training.

2. Even systems that do not accept input from users are
covered by this definition, for example destination boards in
an airport or signs in a train station.

https://www.zastavki.com/
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UX Fundamentals

What is an HMI?

An HMI (= Human Machine Interface) is a component of certain device, refers to a dashboard that allows
users to communicate with machines, computer programs or systems. The interface consists of hardware
and software that allow user inputs to be translated as signals for machines that, in turn, provide the
required result to the user.

|

O O NP,

HUMAN INTERFACE MACHINE
(User)
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UX Fundamentals

What is an HMI?

™ Anaconda Prompt (Miniconda3)

Examples:
1. CUI (Character User Interface): Text-oriented operation by thon 5,85 achulerpyehon “vension
means Of Commands. (base) C:\Users\kevin.schuler>»

2. GUI (Graphical User Interface): User interface divided into
areas with graphical icons for selecting programs and functions

https://www.conceptdraw.com/How-To-

Guide/picture/Windows8Startscreen.png
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UX Fundamentals

What is an HMI?

3. VUI (Voice User Interface): Speech recognition controls the system.
Output is also by voice/acoustic

4. NUI (Natural User Interface): Further development of GUI & VUI
combined with gesture recognition for the most natural interaction possible.

© BMW

5. BCI (Brain Computer interface): Control via brainwaves or nerve impulses

https://media.springernature.com/
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UX Fundamentals

What is human-centred design?

Human-centred design is an approach to design that aims to make interactive systems more
usable by focusing on the use of the interactive system and applying usability knowledge and

methods.
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UX Fundamentals

What is Usability? (Gebrauchstauglichkeit)

Usability: DIN ISO 9241-11
“Usability is the extent to which an interactive system is effective, efficient and satisfying
to use in a specified context of use.”
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UX Fundamentals

Effectiveness & Efficiency

Effectiveness
The accuracy and completeness with which users achieve specified goals.

Efficiency
The resources used in relation to the results achieved.

Example:
You have a company and want to develop and build a car in 5 years.
Finishing the project and building the car in 5 years would be effective and efficient.

Finishing the car in 10 years would be effective, but not efficient.

Finishing early in 2 years, but instead of the car you built a bicycle, would be efficient but not effective.

Effectiveness, Efficiency and Satisfaction together make up the Usability.

10/14.04.23 A drive living Kempten University of Applied Sciences



UX Fundamentals

Concept of Usability

Result of usage

Usabili

Notes: , SR
1. Usability depends on users, goals Effectiveness
and tasks, and other aspects of
the context of use. Efficiency
2. Technical defects may lead to Satisfaction

usability problems if they prevent
users from solving their tasks

' ici Oth It
effectively or efficiently. er results

» Accessibility
» User Experience

+ Avoidance of harm
from use
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UX Fundamentals

What is User Experience (UX)?

User Experience:
A user’s perceptions and responses that result from the use User Experience

and/or anticipated use of an interactive system. e :
Expectation Satisfaction . Fulfillment of

expectations

Usability

——

Notes:
, : : : : Effectiveness
1. User’s perceptions and responses include the user’s emotions,
beliefs, preferences, comfort, behaviours, and accomplishments
that occur before, during and after use.

Efficiency /

Actual use

-

After use

Anticipated use

12 /14.04.23 A drive living Kempten University of Applied Sciences



UX Fundamentals

What is User Experience (UX)?

2. User experience is a consequence of brand image, presentation,
functionality, system performance, interactive behaviour, and

assistive capabilities of the interactive system. Expectation  +~ Satisfaction > Fulfillment of
It also results from the user’s internal and physical state resulting expectations
from prior experiences, attitudes, skills, abilities and personality;
and from the context of use.

User Experience

Usability

Effectiveness

3. Usability criteria can be used to evaluate aspects of user
experience.

Efficiency /

Actual use

-

After use

Anticipated use

4. Usability is mainly about the interaction with the interactive
system. User experience also considers what happens before and
after the interaction through to final use and recollections of use.
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UX Fundamentals

What is User Experience (UX)?

5. User experience is mainly about satisfaction and fulfiiment of

. User Experience
expectations.

_______________

Expectation ,  Satisfaction . Fulfillment of

6. User experience is often referred to as UX. expectations

Usability

-

7. The following figure shows the relationship between user Effectiveness

experience and usability.

Efficiency /

Actual use

Usability is effectiveness, efficiency and satisfaction during
actual use,

while user experience is the satisfaction or dissatisfaction during
anticipated use, actual use and after use.

-

Anticipated use After use
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UX Fundamentals

What is the difference between Usability and UX?

Example
When using the parking assistant in a parking lot to park your car:
1. Usability problems encountered during activation affect both the user experience and usability

(e.g., not managing to activate the assistant properly).

2. The quality of the parking maneuver affects only the user experience. It does not affect usability of
the parking assistant.

3. Being made fun of because your car is parked badly affects the user experience of subsequent uses
of the parking assistant. It does not affect the usability of the system.

15/14.04.23 A drive living Kempten University of Applied Sciences



UX Fundamentals

Further Terms: (Automotive) User Interface

All components of an interactive system (software or
hardware) that provide information and controls for the user,
to allow them to accomplish specific tasks with the
interactive system.

Head Down Display (HDD/ Head Unit), Head Up Display \ A 7% .y M
(H U D), |nf0tainment Display, . https://.www..é-éo-cms.co/post/automotivé'-‘user-interlfc“é-the-past-the-present-

and-the-future

The driver’s (user’s) attention is not to be diverted away
from the road.
Car # Smartphone on wheels

Brands Integrating with Alexa

NNNNNN

RRRRRR

(=1 [ .
Competitors to the OEM: memtrs @ - T - @ Jeer
Google/ Apple/ Microsoft/ Amazon design own dashboard experience - s
(Google Maps, Android Automotive OS, Apple CarPlay, Alexa Auto) Quelle: alexaAuto
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UX Fundamentals

Display Evolution in Automotive Ul

OEM’s differentiating with moreé& larger displays

17 / 14.04.23

2010 +

6.5/

+ Simple

+ Color TFT

« Non touch

« Button based

interaction

2015 +

+ Resistive touch
+ Infotainment

screens with
basic functions

+ Hybrid

interaction
(Button +
Touch)

A drive ivinglab

2018+

+ Capacitive touch

» Bigger displays
« Better resolution
+ More features

« Less buttons

2021+

 Fully digital
cluster &
Infotainment

* Minimal buttons
* Multi-gestures
*+ Themes

+ 3D content

* Personalization
* Apps

« Intelligent HMI
+ Freedom of

movement

« Al personal

assistant

Quelle: Visteon
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UX Fundamentals

Further Terms: ISO 9241

A family of standards covering human-centred design.

ISO 9241 includes standards related to
a. Software ergonomics;

O

. The human-centered design process;

Displays and display related hardware;

SR\
ISO
N %

https://il.wp.com/nottenergy.com/wp-content/uploads/2018/06/1SO-Logo.png?ssl=1

. Physical input devices;

. Workplace ergonomics;

- D Q O

Environment ergonomics;

. Control centres.

(@]
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UX Principles

The human-centered design process, 1SO 9241-210

( 2. Analysis: Understand and \
Repetitive. 1. Plan the human- |:> specify the context of use

An iterative process centered design process » Context of use description |
repeats steps in Fhe . UX project plan » User group profiles
human-centred design e Task models
process until a usability _ _ e As-is-scenarios
evaluation of the user 'rféﬁﬂzrrfeﬂ?smafzenzet * Personas
interface shows that the ' k User journey maps j
user requirements
have been adequately h ("
met. 5. Evaluate the designs against [:> . 3. Specify the user requirements
Process based on user requirements
customer feedback. » User needs
« Evaluation reports * User requirements
J \_

4. Produce design solutions to
meet user requirements

User scenarios

Storyboards

Task models

Information architecture

Navigation structure

Style guide

Wireframes

Low-fidelity prototype

High-fidelity prototype /

Design solution meets
user requirements

19/14.04.23 A drive ivinglab Kempten University of Applied Sciences



UX Principles

1. Plan the human-centred design process

1. Plan the human-
centred design process
e UX project plan

—

Iterations until user
requirements are met.

\

5. Evaluate the designs against
user requirements

» Evaluation reports

Design solution meets
user requirements

20/14.04.23 A drive ivinglsb

( 2. Analysis: Understand and \
specify the context of use

» Context of use description

e User group profiles

* Task models

* As-is-scenarios

* Personas

User journey maps

\"
4. Produce design solutions to
meet user requirements
User scenarios
Storyboards
Task models
Information architecture
Navigation structure
Style guide

Wireframes
Low-fidelity prototype

r

.

3. Specify the user requirements

User needs
User requirements

High-fidelity prototype

J
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UX Principles

2. Analysis: Understand and specify the context of use

1. Plan the human-
centred design process
 UX project plan

—

Iterations until user
requirements are met.

\

5. Evaluate the designs against
user requirements

» Evaluation reports

Design solution meets
user requirements

21/14.04.23 A drive ivinglab

( 2. Analysis: Understand and \
specify the context of use

e Context of use description

e User group profiles

* Task models

* As-is-scenarios

* Personas

User journey maps

&
4. Produce design solutions to
meet user requirements
User scenarios
Storyboards
Task models
Information architecture
Navigation structure
Style guide

Wireframes
Low-fidelity prototype

r

.

3. Specify the user requirements

User needs
User requirements

High-fidelity prototype

J
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UX Principles

Context of use

Result of usage

A combination of users, goals, tasks, Usability
resources, and environments. Context of use
User Effectiveness

Notes:
1. The context of use is determined by Efficiency
interviewing users or by observing Product Goal
them carry out tasks. Enviroment Syztrem Satisfaction

Service Tasks

2. The results from focus groups,
observation and contextual

Other results

. : : : Ressources » Accessibility

interviews are described in the . User Experience

context of use description. Context of use -+ Avoidance of harm
from use
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UX Principles

Context of use: Example

Example of context of use, users, goals and tasks, environments and resources:

Example 1 Example 2
Interactive System Messaging App Parking Assistant
Users Husband Driver
Goal Tell wife he will be late from work. Park the car.
Task Send message Activate the parking assistant.
Social Environment Marriage -
Physical Environment Work Parking Lot
Resource Phone Car

23/ 14.04.23 A drive iving Kempten University of Applied Sciences



UX Principles

User

A person who interacts with an interactive system, or who
uses the output of the system.

User group

A collection of users with the same or similar personal
characteristics and contexts of use related to the interactive
system (retirees, college students,...)

User group profile

A generalized description of a user group.
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UX Principles

Persona

A description of a fictitious but realistic user
and what they intend to do when using an
interactive system.

25/14.04.23

Drew

Influencer

ABOUT

51 Age 25-34

® $50K-75K

E3 High Tech Proficiency

EVENT ATTENDANCE ATTRIBUTES

Frequent event go-ers (monthly), tend to be
very early planners, and more likely to
travel regionally or nationally for an event,
tend to go to trending events only.

EVENT INFLUENCERS.

» Friends
Cultural

¢ Adventure
Learning
Networking

Hype
» Credibility

http://designr.com.br/wp-content/uploads/2018/04/Persona-para-UX-Design-945x628.ipg

A drive ivinglab

Kempten University of Applied Sciences

MOTIVATIONS

Motivated to find new things to do'and

‘share them with network, having influence,

being the first to know about something
and getting tickets right away.

CORE NEEDS

Finding events on social media and being
able to easily share them. Being able to see
trending events that will up their klout. Also
getting notificatines of on-sale so they can
be the first to get tickets.

EAIN EUMET e

Finding the time to attend events and
staying on budget.

39% 12

Total Universe GTV Events per month



http://designr.com.br/wp-content/uploads/2018/04/Persona-para-UX-Design-945x628.jpg
http://designr.com.br/wp-content/uploads/2018/04/Persona-para-UX-Design-945x628.jpg

UX Principles

User/customer journey map

A graphical or tabular description of all encounters users have with the interactive system covering all
touchpoints that influence the user experience, making the overall user experience tangible for others.

CUSTOMER JOURNEY LAYERS

racps TOURNEY AWARENESS CONSIDERATION & ACQUISITION SERVICE Xe)7\Np'%

ick : - - tzt 10 €

CUSTOMER JOURNEY 7L sbert im chla . wartet auf erhilt ruft bei sartet auf B (?.Ldtschein

STEPS : -Shop cl > 0 otline a chrift . ew:;tung fir neuen
>age - cht 3 :

Ffs fo¢ fe o ; v

&

& ¢ Fe. 8 FEF59,
¢ q 3 & & &
, 20 d L2 Fe 2 77T 7, £ 7,
Tovaronts | QO000000000000000000000000000000000000
& @ ® @ (4

http://www.omkantine.de/wp-content/uploads/2016/04/5 Customer Journey Duration.png
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UX Principles

3. Specify the user requirements

1. Plan the human-
centred design process
 UX project plan

—

Iterations until user
requirements are met.

\

5. Evaluate the designs against
user requirements

» Evaluation reports

Design solution meets
user requirements

27/14.04.23 A drive ivinglsb

( 2. Analysis: Understand and \
specify the context of use

» Context of use description

e User group profiles

* Task models

* As-is-scenarios

* Personas

User journey maps

\"
4. Produce design solutions to
meet user requirements
User scenarios
Storyboards
Task models
Information architecture
Navigation structure
Style guide

Wireframes
Low-fidelity prototype

e

U

3. Specify the user requirements

User needs
User requirements

High-fidelity prototype

J
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UX Principles

Working model usability engineering

Interactive Solution
[User Interface

Technology ]

Requirements
User Requirements

System Requirements]

User Needs

Necessary requirements to be able to act/
to be acle to make decisions

Context of use

[ User, goals, tasks, resources, environments ]

28 /14.04.23 A drive ivinglsb Kempten University of Applied Sciences



UX Principles

Working model usability engineering: User needs

1. User needs often represent gaps (or discrepancies) between what [ ey
Is and what should be. i

User Needs

Necessary requirements to be able to act/
fo be acle fo make decisions

2. User needs are transformed into user requirements. User
requirements are then prioritized for implementation, taking the Eh——
context of use, user priorities, trade-offs with other requirements

and constraints into consideration.

Examples of user needs:
1. During a drive on the highway (context of use), a driver (user) needs to know if the ACC is active
and set to the right speed (prerequisite) in order to comply with road regulations (goal).

2. As part of monitoring the cash flow (context of use), an account manager (user) needs to know the
number of invoices received and their amounts (prerequisite), in order to complete the daily accounting

log (goal).

29/14.04.23 A drive living Kempten University of Applied Sciences



UX Principles

Working model usability engineering: User requirements

Interactive Solution
[ User Interface

Technology ]

Arequirement for use that provides the basis for design and evaluation Requremens

of an interactive system to meet identified user needs. _ [ et
Wir&ill ’Tlm :c Idb ble to act/ }

N Otes : Context of use

1. User requirements are derived from user needs.

2. A user requirement can be a qualitative user requirement or a quantitative
user requirement.

3. Both qualitative and quantitative user requirements provide a basis for the design of the interactive
system and can be verified by evaluating the interactive system. While qualitative user requirements
address the way in which the interactive system is used to arrive at a user goal, quantitative user
requirements set measurable goals for usability and user experience.

30/14.04.23 A drive living Kempten University of Applied Sciences



UX Principles

Relationship between user need & user requirement

Examples of relationships between user need and user requirement:

1. User need: Users who frequently rent cars from a car rental company need to know what options they
chose for previous reservations so they can apply them to future reservations.

Corresponding user requirements:
a. Users must be able to select the types of cars they chose in previous reservations;

b. Users must be able to select the payment methods they used for previous reservations.

31/14.04.23 A drive living Kempten University of Applied Sciences



UX Principles

Relationship between user need & user requirement

Examples of relationships between user need and user requirement:

2. User need: Drivers need to always know speed limits to drive safely on public roads and not get in trouble
with the police.

Corresponding user requirements:
a. Drivers must be able to see current speed limits in the instrument cluster or head up display at any time.

b. If ACC is available and active, users must be able to accept the new speed limits with a simple action or by
default

32/14.04.23 A drive living Kempten University of Applied Sciences



UX Principles

4. Produce design solutions to meet user

1. Plan the human-
centred design process
UX project plan

—

Iterations until user
requirements are met.

\
5. Evaluate the designs against
user requirements

» Evaluation reports

Design solution meets
user requirements

requirements

( 2. Analysis: Understand and \
specify the context of use

Context of use description
User group profiles

Task models

As-is-scenarios

Personas

User journey maps

- @
=

/4. Produce design solutions to\

meet user requirements
Use scenarios
Storyboards
Task models
Information architecture
Navigation structure
Style guide
Low-fidelity prototype

r

.

3. Specify the user requirements

* User needs
e User requirements

33/14.04.23 A drive ivinglab
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UX Principles

Design Solutions: Iterative Design

Convert user needs and user
requirements into:

. Use scenarios

e  Storyboards

[ Early design \

=)

First sketches

Wireframe

Low-fidelity prototype
Information architecture
Navigation structure

-

Refined design

High-fidelity prototype
Visual design

Style guide

»  User journey maps

\_ _J /

34 /14.04.23
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UX Principles

Design Solutions: Use Scenario

First sketches
. Wireframe

Early design
Convert user needs and
user requirements into:

Use scenarios
Storyboards
User journey

A narrative text description that describes an s
intended usage situation with the interactive
system under development.

Refined design
. High-fidelity
prototype
Visual design
Style guide

Low-fidelity
prototype
Information
architecture
Navigation
structure

Example of a use scenario:

1. “Before leaving for the airport, John Miller checks the availability at the airport car park with his new
application. If enough parking spaces are available, he reserves one with his new application and then
calmly drives to the airport. He knows that since the application has been launched there is a separate
entry for cars with reservations.”

2. The following text is a bad example because it is too specific: “John Miller looks at the ‘Overview of

available parking spaces’ screen and selects one by clicking the ‘Select’ button. He then clicks the
‘Reserve’-button and reserves the parking space.”

35/14.04.23 A drive ivinglat Kempten University of Applied Sciences



UX Principles

Design Solutions: Storyboard

First sketches
. Wireframe

Early design

Convert user needs and

Refined design
. High-fidelity

user requirements into: Low-fidelity pfOtotype _
Use scenarios prototype Visual design
Storyboards Ianrtzor:irt]:eittljrne Style guide
. . . . . User journe! i
A sequence of visual frames illustrating the interplay maps Navigation
between a user and an envisioned interactive system. B B B
N Otes : B:Gf I;amn.gflogtll'lte ?ltrrp::. .Sohl:tr-ml'ler
1. The purpose of a storyboard is similar to the purpose of e e B
a use scenario.

2. A storyboard is a comic book style representation of a
use scenario.

3. Storyboards can also be used to illustrate a current
user experience.

the app has been
launched, thera is a
separate entry for cars

- and arrives with plenty
of time to cateh his flight,

36/14.04.23 A drive ivinglsb Kempten University of Applied Sciences



UX Principles

Design Solutions: Wireframe

A screen or page in a low-fidelity prototype for a

graphical user interface comprised of lines, rectangular
boxes and text that represent the intended interaction

design.

Note:

Wireframes typically do not address visual design and

precise layout.

37/14.04.23
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Early design First sketches Refined design
Convert user needs and * m;\?_ffrizgi
user requirements into: v ) .
Use scenarios prototypfe Visual design
Storyboards Information
User journe architecture
mal sl Y Navigation
P structure
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g status S
L
\ /
/]
\ [ odometer ] %

Example: Wireframe for a car’s Instrument Cluster
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UX Principles

Design Solutions: Information architecture

First sketches
. Wireframe

Early design
Convert user needs and
user requirements into:

Refined design
. High-fidelity
prototype
Visual design
Style guide

Low-fidelity
prototype
Information
architecture
Navigation
structure

Use scenarios
Storyboards
User journey

The naming and structuring of the information that must be " maps

accessible to the user.

Note:

Examples of UX-related deliverables in the information architecture:

a. Data model from the user perspective; content and content hierarchy;
b. The words used in the user interface, for navigation and content;

c. Navigation structure, for example menu structure and site map.
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UX Principles

Design Solutions:

First sketches
. Wireframe
Low-fidelity
prototype
Information
architecture
Navigation
structure

Early design
Convert user needs and
user requirements into:

Navigation structure / Card Sorting e

User journey
maps

Refined design
. High-fidelity
prototype
Visual design
Style guide

A method for structuring information —

such as menus in a navigation structure — that involves
writing key concepts onto different cards and asking users
to sort these cards into groups.

Notes:

There are two methods of card sorting — open and closed:

a. During open card sorting, users are asked to sort the cards into
groups that they feel represent distinct domains of information. |
b. With closed card sorting, the group names are pre-defined, usually p— ——— L &

hialehes

by a prior round of open card sorting, and users are asked to populate Fﬁfﬁl L
those groups with the cards. -
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UX Principles

Design Solutions: Lo-Fi-> Hi-Fi Prototype

First sketches
. Wireframe
Low-fidelity
prototype
Information
architecture
Navigation

Early design
Convert user needs_and
user reg:érz(lir;trsi;r;to:
A representation of all or part of an interactive system L Dserjoumey

maps
P structure

that, although limited in some way, can be used for _ | » _
analysis, design and usability evaluation.

Refined design
. High-fidelity
prototype
Visual design
Style guide

Notes:

The key purposes of a prototype are

a. To facilitate early evaluation of the effectiveness and efficiency of an interactive system at a time
when it is still reasonably cheap to make fundamental changes to information architecture and design.
b. To increase the interest of prospective users in the new interactive system based on a concrete
example. Users often find it easier to criticize something than to answer the open question “What do
you want?”.

c. To show stakeholders and colleagues a concrete example of what it is that you are planning.

d. To serve as a specification for the implementation of the interactive system. This particularly applies
to high-fidelity prototypes.
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UX Principles

Principles in dialogue design, ISO 9241-110

1. Suitability for the task (Aufgabenangemessenheit)

The property of an interactive system to support the user in the completion of the task — that is, to base the

functionality and the dialogue on the task characteristics (rather than the technology chosen to perform the

task).

a. The dialogue should present the user with information related to the successful completion of the task.

b. The dialogue should avoid presenting the user with information not needed for the successful completion
of relevant tasks.

2. Self-descriptiveness (Selbstbeschreibungsfahigkeit)
The property of a dialogue to, at any time, make it obvious to the users which dialogue they are in, where
they are within the dialogue, which actions can be taken, and how they can be performed.

3. Conformity with user expectations (Erwartungskonformitat)
Correspondence to predictable contextual needs of the user and to commonly accepted conventions.
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UX Principles

Principles in dialogue design, ISO 9241-110

4. Suitability for learning (Lernférderlichkeit)
A dialogue is suitable for learning when it supports and guides the user in learning to use the
interactive system.

5. Controllability (Steuerbarkeit)
The ability of a user to initiate and control the direction and pace of the interaction until the point at
which the goal has been met.

6. Error tolerance (Fehlertoleranz)
The property of a dialogue to achieve the intended result with either no, or minimal, corrective action by
the user despite evident errors in input.

7. Suitability for individualisation (Individualisierbarkeit)

The property of a dialogue that allows users to modify interactions and the presentation of information
to suit their individual capabilities and needs.
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Principles in dialogue design, ISO 9241-110

TikTok’s UX/UI is designed against ISO 9241

Elimination of choice
1. Linear content: One video at a time, instead of an array of
videos
2. Algorithm-based feed without alternatives

> Dialegue -> Monologue
» High user engagement, over 1.6 billion users worldwide
(Bloomberg, April 2022)
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UX Principles
Principles in Layout design

1. Law of Proximity (Nahe)
In the perceptual field, those objects are perceived as belonging

together that have the smallest distance to each other. samas

2. Law of Similarity (Ahnlichkeit) gjaigj

Elements that resemble each other to the point of sameness are Q000 OO«

perceived as belonging together. DIDDEDH
EREEEEE

3. Law of Good Continuity (gute Fortsetzung)
Intersecting contours are interpreted as belonging together if they A
appear as little bent or kinked as possible.

S p
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UX Principles
Principles in Layout design

4. Law of Closedness (Geschlossenheit)
When a clear shape emerges, objects that are partially obscured
are perceived as closed. It also creates a spatial depth.

5. Law of Symmetry (Symmetrie)
Symmetrical shapes are interpreted as figures, whereas the
asymmetrical components are perceived as a background.

6. Law of Same Width (Ebenbreite)
Stripes of the same width are perceived as the boundary of a figure
(see Law of Proximity).
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UX Principles
Principles in Layout design

7. Law of Fitting without Remainder (Aufgehen ohne Rest)
Individual elements are perceived in such a way that they are completely
"accommodated"” and thus form a whole.

8. Law of Good Continuity (gute Fortsetzung) N S
Individual elements arranged along familiar shapes (e.g., a line or a R TTTL 3
circle) are more likely to be perceived as coherent than others. N
9. Law of Good Gestalt (gute Gestalt) O

Each figure is interpreted as a structure that is as simple (orderly, / ‘|\

balanced, coherent) as possible. The perception has an inherent tendency

to "good shapes". / \
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UX Principles
Principles in Layout design

10. Law of figure-ground Relationship (Figur-Grund Beziehung)
The following aspects are used to differentiate between figure and
(background) ground: Closedness, demarcation, texture, color, articulation,
contrast, brightness, spatiality.

<

11. Law of Common Fate (gemeinsames Schicksal)

Elements that change or move uniformly are perceived as units, & .
=,

—

12. Law of Past Experience (Erfahrung)
Initially unknown structures are perceived as familiar shapes with meaning H
(e.q., letters, words) thanks to individual experience. l

https://explorable.com/gestalt-laws-form-continuation-common-fate
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UX in Cars: Outlook

Voice Assistant — XPeng?7

https://www.youtube.com/watch?v=_ngOseVjxI0
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UX in Cars: Outlook

Voice Assistant — Alexa

https://www.youtube.com/watch?v=0ckHk3dOk-s
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UX in Cars: Outlook

Ul/UX facing high levels of automation

Room for personalization

Transfer user profiles car-to-car (Vehicle fleets, Car
Sharing)

Hyper-digital consistency: Smartphone, car, smart
watch, computer all use same, personalized layout

Anticipate customers wants

Originally “dumb” functions will have access to millions
of lines of code: garage door opener, lights, scent,
seating position

Occupant monitoring: Emotion detection for adapted
recommendations

Commute:

To work - Amp you up.

After work - “Entertainment equivalent of a glass of
scotch.”

50 / 14.04.23 A drive iving

Interest in Same Brand of In-Home Voice Service
To Be On Next Vehicle

DESIRE FOR SAME SERVICE IN CAR By

Would Not

”tf E |.f Pr J' ”Y Don't Probably
Would Know Would Not

78% T -

D initely
Would Not

Defin Probably D n't Probably
Waou | Would Know  wWould Not

e, I O I 55|

80% = B0 =

Q: Would you want to have the same brand of in-home voice assistant device installed in your next vehicie? US N=5000 German y N=780

0.0, r/Alexa Automotive In-Vehicle Voice Connectivity Study alexa auto
o —

Amazon Confidential, @2021, Amazon.com or its affiliates. ALl ri ghts reserved.

Quelle: alexaAuto
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UX in Cars: Outlook

In-Car Voice Assistant Use Cases

Make a phone call

Voice Assistant — Current State

_—. 73.7%
Ask for directions / navigation o
® 50.3%
Send a text
® 41.2%
Going Beyond Car Features Start playing music .
® 28.7%
Top Desires of In-Vehicle Voice Service o Ask about restaurants
® 17.6%
i i 88%
Navigation — Start playing a radio station o
Musical entertainment _ EESSSS—__—_—S——— @ ® 8.3%
I Driver warnings 63% Start playing a podcast o
Communications 67% @ ® 6.4%
Vehicl trol 63% mUs )
I ehicle controls i 0 S Giamam . Ask about movies ® 5.5%
Automotive services % 70%
Personal needs IESEGE____ISI—=——=_LL (e v Do o poy ® 4.3%

Reading entertainment |[—————
: : 18% None of these
Vehicle education SN "5°% ® 3.6%

Q: Rank, in order of importance, what you would want your vehicle voice assistant to be capable of doing. US N=5000 Germany N=780

W

Shop for products 2 39

https://research.voicebot.ai/in-car-voice-assistant-consumer-adoption-report-2020/ 9 ® 2.5%
Control smart home devices o

® 2.3%
Source: In-Car Voice Assistant Consumer Adoption Report @ voicebot ai
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UX in Cars: Outlook

Voice Assistant — Current State

But... And also...

Infotainment is most problematic category: Almost
one-fourth of all problems cited by new-vehicle owners
relate to infotainment. Top complaints include built-in voice
recognition; Android Auto/Apple CarPlay connectivity;
touchscreens; built-in navigation systems; and Bluetooth®
connectivity.

J.D. Power 2020 Initial Quality Study

|

TOP CUSTOMER COMPLAINT

Built-in voice recognition

https://research.voicebot.ai/in-car-voice-assistant-consumer-
adoption-report-2020/
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https://research.voicebot.ai/in-car-voice-assistant-consumer-adoption-report-2020/
https://research.voicebot.ai/in-car-voice-assistant-consumer-adoption-report-2020/

UX in Cars: Outlook

Exterior Ul

Signal a pedestrian it is safe to pass in Signal for cars behind them that they
front of the car. are braking for a pedestrian.

https://www.mercedes-benz.com/de/innovation/autonomous/forschungsfahrzeug-f-015-luxury-in-motion/
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UX in Cars: Outlook

Exterior Ul

Show text for other road users Project crosswalks for pedestrians.
https://www.mercedes-benz.com/de/innovation/autonomous/forschungsfahrzeug-f-015-luxury-in-motion/
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UX Principles

5. Evaluate the designs against user requirements

1. Plan the human-
centred design process
 UX project plan

—

Iterations until user
requirements are met.

~N

5. Evaluate the designs against
user requirements

e Evaluation reports

Design solution meets
user requirements

55/14.04.23 A drive ivinglab

( 2. Analysis: Understand and \
specify the context of use

» Context of use description

e User group profiles

* Task models

* As-is-scenarios

* Personas

User journey maps

\"
4. Produce design solutions to
meet user requirements
User scenarios
Storyboards
Task models
Information architecture
Navigation structure
Style guide

Wireframes
Low-fidelity prototype

r

.

3. Specify the user requirements

User needs
User requirements

High-fidelity prototype

J
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UX Principles

Main activities in a usability test

56 /14.04.23

-

~N

Prepare for the usability
test

Write a usability test plan
Write a usability test script

Include usability test tasks
Recruit test participants -

J

4 )

Conduct the usability test
session

Briefing
Pre-session interview

Solve usability test tasks
Post-session interview »

A drive ivinglab

-

~N

Report the results

Write the usability test
report

Communicate the usability
findings

J
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UX Principles

Terms

Usability evaluation

A process through which information about the usability of an interactive system is gathered
in order to improve the interactive system (known as formative usability evaluation) or to
assess the merit or worth of an interactive system (known as summative usability evaluation).

Usability test

A usability evaluation that involves representative users performing specific tasks with the interactive
system to enable identification and analysis of usability problems, or the measurement of
effectiveness, efficiency, and user satisfaction.

Reminder (slide 21): | Effectiveness, Efficiency and Satisfaction together make up the Usability.
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UX Principles

Usability test task

A description of a task that a moderator asks a usability test participant to carry out
during a usability test.

Examples of usability test tasks for a vehicle with level 2 assistance:

1. Activate the ACC on the highway and set your desired cruising speed.

2. Reduce the speed with ACC controls by 5/10/17 km/h.

3. Adjust the following distance to the leading vehicle to the smallest possible gap.
4. Deactivate the ACC.

Examples of invalid usability test tasks:

1. Tell me what you think of the instrument cluster (opinion).

2. Navigate through the Head Unit for 5 minutes and tell me what you think (hazy, opinion).
3. Does the car have enough power? (does not address usability).
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UX Principles

Procedure for conducting a usability test

1. Preparation: Write a test plan and select tasks.

2. Recruiting: select and invite candidates that have the appropriate characteristics (user group) to
participate in the usability test.

3. Briefing: inform the test participant about the purpose of the test.

4. Pre-session interview: Questions about the participants’ background and previous experience with the
interactive system.

5. Task Solving: Participants undergo the test procedure.

6. Post-session interview: Questions about the participants’ user experience and general impression of
the interactive system.

7. Reporting: write a report with the findings and a recommendation for further steps.
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UX Principles

Usability evaluation metrics according to ISO/IEC 9126-4

The ISO/IEC 9126-4 recommends that usability metrics should include:

Effectiveness
The accuracy and completeness with which users achieve specified goals.

Number of tasks completed successfully

Effectiveness =
Total number of tasks undertaken

Efficiency
The resources expended in relation to the accuracy and completeness with which users achieve goals.

Efficien Cy = -1 Zl 1 N = The total number of tasks (goals)
t R = The number of users

n; = The result of task i by user j; if the user successfully complete the task, then Nij = 1, if not, then Nij = 0
NR t; = The time spent by user j to complete task i. If the task is not successfully completed, then time is measured
until the moment the user quit the task.

https://usabilitygeek.com/usability-metrics-a-guide-to-quantify-system-usability/
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UX Principles

Usability evaluation metrics according to ISO/IEC 9126-4

Satisfaction :
Overall, this task was?
The comfort and acceptance of use. Very Very

easy difficult

Task Level Satisfaction O O O O O

Questionnaires to be filled in immediately after the task:

ASQ After Scenario Questionnaire Mental Demand How mentally demanding was the task?
NASA-TLX: NASA's task load index is a measure of mental effort BN
SEQ: Single Ease Question Very Low Very High

Test Level Satisfaction

Questionnaires to be filled in at the end of the test session: Strongly Strongly
SUS: SyStem Usabi”ty Scale 1.1 think that | wouid like to [dlsagme[ [ | [ — ]
SUPR-Q: Standardized User Experience Percentile Rank use this system frequently . 1
Questionnaire

https://usabilitygeek.com/usability-metrics-a-guide-to-quantify-system-usability/
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UX Principles

Objective evaluation methods

While questionnaires only yield subjective (biased) data, there is ways
to capture objective (unbiased) data during a usability test with the
help of measurement setups.

Physiologial Metrics
Biosignals like heart rate, sweat gland activity and muscle activity indicate stress
that the participant experienced while solving a task.

Eye Tracking

Metrics derived from eye movement can help evaluate an HMI, e.g., by showing
where participants look first or longest and how often the focus switches
between points of action.

Head TraCklng https://www.ergoneers.com/
Head movement can show if a display arrangement complies with ergonomic
standards.
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UX Principles

Usability test: Parking Assistant Example

User Group
Students

Task
Use the automated Parking Assistant to park the vehicle.

Measure of Effectiveness
Car is parked within markings yes/no.

Measure of Efficiency
Time until automated parking maneuver is completed.

Measure of Satisfaction
Questionnaire (e.g., NASA-TLX), Post-Task Interview

Mental Demand How mentally demanding was the task?

Ll

Very Low Very High
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UX Principles

Workshop: Online Usability Test/HMI Evaluation (60-90 min)

https://www.screensstudio.com/
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UX Principles

Workshop: Results Presentation & Discussion

\\]

L

\\/ \//

:

1
v

N\

https://blogmedia.evbstatic.com/wp-content/uploads/wpmulti/sites/3/2018/01/03211704/panel.png
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FT30 Lecture ADAS UX SS22

Contact us here

seda.aydogdu@hs-kempten.de kevin.schuler@hs-kempten.de
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