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Our solutions for the automotive world

Infotainment 2 St e Connected services
software and s " Connected experiences

services ( r : — ' around urbanization and

- Connected navigation electrification

software Online diagnostics

Software and content
updates

- Global software
integration and
engineering services

Driver Assistance software
and services

- Software development for driver
assistance functions

Car Infrastructure software and services

- EB tresos — integrated ECU software and tools, based on
AUTOSAR standards

Complete solutions for: basic software, functional safety,

automotive security Electronic horizon and test drive

recording solutions

Test & Analyzing solutions ! !
Driver Assistance modules and

Functional Safety consulting sl




In-car input modalities
and user expectations
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Interaction modalities for the driver

. “Hard” buttons

" : D 48... - Push rotary button

l/ e —
’///j[ s . Touch screen and touch
_ 2 _=) “soft” buttons

Gesture on screen or in
space

Interaction by voice
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Interaction modalities for the driver

~ “Hard” buttons

. Push rotary button
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“soft” buttons
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space
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User expectations

Influence of age on app usage | |Older Car BuyersDrive Sales Infotainment system should
quote in % New vehicle purchases per 100 drivers be speech enabled for all
Age Age central applications
12-17 51% 18-24
25-39 a5% | | 35-44
40-59 20% | | 4554 W yes
60-69 9% B8-84 | zzzzzz2772772272277894 ) | ne 35%
70+ 1% 65-74

75+
Data: Credoc, ,,Conditions de vie et les Aspirations” 0 3 6 Data: Survey on smart cars, 2014

JOATA: SIVAK/TRANSPORTATION RESEARCH INSTITUTE,
COMPILED BY BLOOMBERG

Many car buyers have low affinity to

technology and expect intuitive interaction
(Natural Language Understanding, ...)
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Multimodal User Interaction

Touch/ Multimodality

(each step via speech, touch or SPEECh only

Haptic only haptic)

Workflow example

| need to go “Driving to an ATM“

to an ATM on
Open navigation

POl search menu
Select “along the
route”

POI category “ATM*
input

Select as new
destination
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Multimodal User Interaction towards NLU

Touch/ Multimodality

(each step via speech, touch or SPEECh only

Haptic only haptic)

NLU Workflow

| need to go “Driving to an ATM“

to an ATM on
Intent: navigate

When: now
Location: ATM (POl)

- React on intent

© Elektrobit (EB) 2015
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Personal Voice Assistant — user view

T
NS

-
Please setup a - c—
g meeting with John =5 €
today at 3PM

-_H:w long shall the meeting be? l

Please enter a description for the
meeting!
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Personal Voice Assistant — behind the surface

KX NLU Dialog
User:

. “Please setup a meeting

) with John today at 3pm”

eave |

Free Text Dictation
m Possible Inference...
B

Participants John

Touch "Start Dialog.
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Hybrid NLU Speech Dialog Systems

Best of both worlds - embedded &
cloud-based results integrated

Dialog
Manager

Guarantees recognition availability

Integration

On-board can be fallback solution
in case cloud is not available

On-board Cloud can supplement the onboard

f f functions

..||I|I|||.. Smartphone - third factor handled

per voice
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vehicle user experience with multimodal HMislities

All modalities lead to Rome

| want to go
to Rome
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Synchronizing modalities using state machines

AN

State machines for modeling
mam_naelga&or{_seles:iwmn = Wo r kfl ow

Main menu

antry fstart animation /
axitfreset animation

Intemal transdons...

Support of multiple state machines,
one for every modality

Same concepts for graphical and
voice user interface can be used

Camerands

Graphical and voice user interface
synchronized via events

- [0 1| (rame] min mesy)
- [aiecd] mpda

ST R R T T

- [ bect] mingsnplions)
- g et fnaraiin aegafiony

- sakect] more

- Eabect] brighl skin | skin
bright

Events trigger transitions in the

state machines
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Synchronizing modalities using state machines

AN

State machines for modeling
B A o v T workflow

Main menu

antry fstart animation
axitfreset animation

Intemal transdons...

Support of multiple state machines,
one for everes—3

Play prompts

3

maln ..u.f‘}.‘" salnetad Recognize Commands

[LZ:.’EE' --“-““'E‘E-E SEaith man Spawth Havigaion
o St
Vinchde Speectitle | apaach pa||Prempt
i i | 1 Your command pleaie -
! ! . «terrace
| 1 Comerands -
— | - 2] teack) | returss

L _ﬁ‘h' | -t ] drearm ] fresin mesa)
i
i

e ™ synchronized via events

ST R R T T

- b (RO bR )

| - [ e drarailn aaeg et ong
HRREch_chse_session
PR En_Case_ ke

- Esalect] biight skin | siin
\bright

Events trigger transitions in the

state machines
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Tooling to manage the
complexity of creating
multimodal HMIs Elektrobit

= | Pt IR . . -
K4 & I — Y —— il oo < -
+ ' iy TIIPLL LT e A

4 $ A ! / 15f  Jmmn s b EEL meL e

P ’ ) s R g » 1 - PEe. W

R Yo

T ILERR

N cproYunRe! .
ospyar Qi LN 12
2 ) LAY

ém 118100
_312 v ‘

»

0
<
E‘“l



How to create a consistent connected vehicle user experience with multimodal HMIs EB Elektrobit

Mastering HMI development — traditional approach

separate processes)

HMI development stakeholders:
OEM, Tierl, SW suppliers
(different tool chains and /

Maintenance,

Development, functional
validation, update
Specification, mass

simulation, production
requirements

Concept,

rototypin
P yping Leading to :

e Misunderstandings and unexpected
HMI behavior

e Time-consuming development loops
and challenging optimization cycles

e Performance troubles

© Elektrobit (EB), 2015 20
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Mastering HMI development — tool-based approach

HMI development stakeholders:
OEM, Tierl, SW suppliers

(different tool chains and

separate processes) Maintenance
’

Development, functional
validation, update
Specification, mass
simulation, production

Concept requirements

prototyping

HMI development from user-concept to series product with a
continuous tool chain and an integrated process.
=> reuse of working results/complete HMI for other models and brands
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Contact us:
www.eb-guide.com
www.elektrobit.com
dominique.massonie@elektrobit.com
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Questions?
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