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Smart User Interfaces for Connected Cars Elektrobit
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Gradual Evolution

Purely mechanical, Infotainment First phones Partially automated,
rUdimentary © Geoffrey C. Fors 2005; tOUChscreenS

http://www.wb6nvh.com/MTSfiles/Carphone3.htm
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Smart User Interfaces for Connected Cars

Increasing Complexity of User Interfaces
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Multiple technologies, Product Usability and OEM brand image

disparate systems development cycles personalization
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€3 Elektrobit

Demand for New Technologies

Extendable | Hybrid | Adaptive | Personalized | Smart

Charlie Wilson

+49 (0) 333 444 123 45
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Baookm & 90c O 12 Digital cluster instrument +

navigation + speech

Augmented reality +
predictive navigation
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3D cluster instrument +
system alerts

Multiple displays +
infotainment

Elektrobit
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Our Solution: The Complete Package

PLATFORM
Reference Ul & apps | Navigation | Self-learning HMI | Smart Voice Assistant

D

)

TOOLS FRAMEWORKS
EB GUIDE Studio | EB GUIDE Speech Extension EB GUIDE GTF | EB GUIDE STF | AR Creator

f
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In-Car User Platform (ICUP)

e Base platform for in-car infotainment and
information displays

e Customizable

* Shorter implementation cycles
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In-Car User Platform Architecture

HMI layer HMI layer

Service layer Service layer

RTOS (e.g. Integrity, QNX) OS (Android)

Hypervisor or multiple SoCs
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Detailed Architecture for One Partition

Navigation

HMI layer

Navigation

Destination POI Traffic Connectivity
Entry
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Service
Discovery

Device
abstraction

Service Broker Persistency
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Reference User Interfaces

Holistic HMI
P Supports multiple displays and modalities

CAR INFORMATION L g NAVIGATION  CANIWOKMATION  MUSC  WADID  poNE @ =

Seamless content synchronization between
displays

Customization
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Multimodal Tool

B

Window
Window
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~ | TooLsox Viewstatel » ©Viewl » ) Container2 b N
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» © mnitial state [ mstantiator = [ Prompt container » AfterToneSSMLPromt
v [@ Viewstate1 v State machines +
S » & Main ¢ ssML prompt
e , ) ColorssMLPrompt
gl v & speech Al Audio prompt
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o P A selge dunkel Recogrition_State +Q command
» & omnioo2 PROPERTIES Welcome_State
» & omnioos Scene graph 1 : Scene graph » B ConfimationPromptscompound PROPERTIES
SEE Import fle ~ cancelPrompts / action Recognition_Talk : Talk
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2 ~ Default widget properties A speechLanguagechanged / action o
> & Lenioad Default widget properties
A Reife wvisible o A
» 2 Reifen HR sile [l newColor ensbled M o
» & Reifen HL width 800 w A stop
» @ Reifen VR height 480 L
Al o N A cancel ~ User-defined properties +
& A PTT
: A me::w. y U = v Widget feature properties Add/Remove
o B‘: :’ v {5 Dynamic state machines + 9 props
3 sled v User-defined properties + = —
» @ Sonstiges Exterieur » = SpeechPopUp_Pardon ~ Disambiguation
v @ Tueren vome v Widget feature properties Add/Remove » & SpeechPopUp_ColorDisambi disambiguationPolicy  Default (=1) v O
v & X Drivers_Door_L » & HapticPopUp_ErrorAudioOutput - -
N5 spagd priceoplp £ P onDisambiguation Edit... o
» 2 Wingmirror_Top_Uns ~ [H Templates +
» & B pillr front » B T_Global Commands
» & side glass_front » [H T_Button
» & Drivers_Door. -
» [B T_Background View
» Spiegel_2 » B T_ButtonNavLeft
» 2 Wingmimor_Top_Uns y E e
» @ g pillr front.2
e » [B T_TextRightUp
» O Side_glass front.1 -
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> Animation 1

English (en-US) @ PROBLEMS

@ Probie

Graphic user interfaces Voice user interfaces

2D | 3D | Composition | Interaction | Animation Natural Language Understanding (NLU) | Connected Speech
Recognition | Hybrid Speech
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Elektrobit

EB GUIDE 6

OPEN > My computer

Elektrobit (EB) 2017 | Confidential

* Multimodal HMI (haptic, touch, speech,
gesture) development

e Complex user interfaces

* One tool for cross-team collaboration

* WYSIWYG
* 3D graphics, animations, effects
 Platform agnostic
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Multiple Display Support

* Modeling of modality,
: ‘ resolution, and aspect
* Across multiple displays = ! = s . ratio changes
. = g =8 E B
* Model user interfaces
* Synchronize content

Apps & HMI

RTOS S
o
& * Single toolchain (EB GUIDE 6)
(@]
e Single and distributed multi
Apps & HMI Apps & HMI z Syste_m on Chip (SoC)
RTOS s £ solutions
SoC 1 SoC 2 g

Cluster Infotainment
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Today — One GTF instance/process monolithic HMI using a single model

S Main displ.ay
state machine

Main display

@
N

Data pool
&
Events

A

S Second disp.lay
state machine

Second display

_ ’ Speech
Speech (in/out) state machine
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Today — One GTF instance/process monolithic HMI using a single model
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Next step — Multiple GTF instances/process non-monolithic HMI using
multiple models
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Goal — Multiple GTF instances/process non-monolithic HMI using multiple

X D
Main display N Data pool
state machine | &
Events
Main display IPC

Second display

Data pool
state machine P

&
Events

Second display

0
. Speech
Speech (in/out) ’ state machine

Data pool
&
Events
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EB GUIDE 6 Speech Extension

RedBlue - EB GUIDE Studio

Window

_ _ * Single toolchain approach
OUTLINE & main (5 speech & Recognition Talk
S e T mm—— e * Intuitive system responses and interactive

“ ~ Basic spidgets
[:=] Prompt container » AfterToneSsMLPromt .
¥ 4 state machines + dq d
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» & Main » ColorSSMLPrompt
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A stop
A cancel ~ User-defined properties +
A PTT
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* Cloud-based
* Customizable
— chgeLanuae * Platform agnostic

Short Prompts

Cancel
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Smart Voice Assistant
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GUIDE!

Elektrobit Hello and
welcome!

The personal assistant in the car — the new travel companion | Driver and passenger centric | Navigation | Alerts and updates
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Self-Learning HMI

* Automatically executes non-driving
related tasks:

— Usage-sensitive HMI

— User-sensitive HMI

— Context-sensitive HMI
* Minimizes user distraction

* Increases user trust in vehicle
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Predictive Navigation

* Real-time guidance and
enhanced vehicle
control

e Self-learning
navigation —
frequently used routes
and destinations

e Multiple driver
profiles, map data
providers, data
encryption
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Augmented Reality Creator

Cruise control Manual takeover

Route guidance Lane guidance
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Augmented Reality Creator Architecture

Data Fusion EB GUIDE GTF

EB GUIDE Studio

Lane Fusion

Radar Lane departure view

e ACC view

Object Fusion

uondIpaid

Odometer

Navigation view

Accelerometer

HD Positioning

3D Rendering
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summary

From human machine interfaces to human machine relationships

User experience Intelligent Ul Safety and trust
* Deliver personalized user * Learn about user in context *  Minimize user distraction
Exl\[/nlfrlences with multimodal * Adapt to user preferences * Increase user trust in vehicle
* Offer user context-specific * Provide the required functional

*  Offer holistic HMI experience
and OEM branding

information safety levels
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https://www.facebook.com/EBAutomotiveSoftware
https://twitter.com/EB_automotive
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