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3 major software territories for vehicle management
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Smartphone inspires car information system today

® User interface innovation
® Sophisticated graphical interface (large LCD display)
® touch operation (flick, swipe, smooth scroll)
® Live database
® map / POI live update
® smartphone as a music server
® Connectivity
® BT and USB interface
® smartphone as a modem -
® |V| as a smartphone display (projection mode)

Car information system starts pushing various data to the driver, however ...
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Are you completely happy with your VI system?

Today, | introduce my troubled experience, especially experience of rental car
( Rental car experience may predict future experience of shared car)
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Rental car experience (1/5) : hard to operate

® After 16 hours flight including 2 connections, | arrived at Nantes airport,
France at 22:00. Then, | rented a car that new to me.

® [nitially | tried to set the destination to the car navigation system.
® As | am new to the rented car, it takes sometime to operate that system.

® Especially, finding a LANGUAGE SETING was the first challenge.

Hertz kindly set Japanese
ertz ‘ language at Sydney AP

Not easy to find language ~

setting for unfamiliar car o ®

Need to have a simple & intuitive operation that does not require experience
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Rental car experience (2/5) : inaccurate map data

® Finally | could set the destination and start driving by the route guidance.

® Then, | found that guided route closed
due to the construction.

® | could not manage car navigation
to tell me an alternative available route.
® Route planning software does not
consider occasional road conditions.

Autonomous driving definitely needs to know occasional road condition change
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Rental car experience (3/5) : restaurant was closed

® My Garmin navigation can show me the restaurant list by the cousin type.

® This helps a lot at, especially | drive at unfamiliar location.

however ...
Q Enter Search

College Park, GA

® No price range information ' ' All Restaurants Quick Search
i

® No ranking (grading) information [ Browse By Style
® No opening time information "
Barbecue :

| B coneesres

Restaurant name and type are not enough to choose appropriate eating place
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Rental car experience (4/5) : phonebook privacy

® You can connect your phone using BT connection to activate hands free call.
® At the pairing, system downloads phonebook information from your phone.
® You need to delete such privacy information when you return the car

® However, some VI system does not provide clear delete saved data.

® Previous guide history, route history
also remains in the VI system.

Pair
— . , Q:) Device
Previous user’s phonebook
information is still remaining ‘A'}
in the navigation system -~

Privacy data management is not fully implemented to the current IVI system
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Rental car experience (5/5) : phone call-in problem

® As you wanted to use hands free call, you paired your phone with VI system.
® Once configured, IVI system automatically detect your phone and connect.
® This is very convenient feature when you drive a car alone, however,...

® \When you get call-in from anyone you do not want to answer at the moment,
VI system display the caller name to the display.

® This might cause a severe (catastrophic) problem if you are with
® Your customer
® Your family

® To avoid the risk, you may need to disable BT phone connection

VI system should understand driver’s circumstances better and smarter
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Cause of my rental-car “stress”

® Human machine interaction design problem
® Lack of “Perceived Affordance”
® = Requires some getting used to the system

(It is completely acceptable for the private car) THE DESIGN OF
FUTURE THINGS

® Data accuracy problem
® Integrity of reference data (= partially updated)
® Hard to synchronize with the real-world status

ISAELVZLY,

® Context understanding problem Va8 | RS
® Current system does not aware who is driving LY
® Need to improve use-case based setting option |PONALD A. NORMAN

Ll fe

Not ready to rely entirely upon IVI guidance, still requires driver’s evaluation
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Not ready to rely entirely upon IVI guidance, still requires driver’s evaluation
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Driver’s circumstances might contain “threat” factor

® Car accident is highly related to the unusual driver’s circumstances

® Driving in haste (to catch up on the delay)

® Unfamiliar place (confusing intersection, unclear road sign)

® Unexpected traffic (temporary road close, accident, GPS connection lost)
® Terrible natural condition (snow, ice, heavy rain, darkness)

® Physically tired (long drive, sleepy, sick)

® Pressurized by the following car

® Family problem (e.g. rush to the hospital) Lossog%&‘m,
® Low fuel, engine trouble please check all tyres and

store pressures in MMI

® False alarm (warning) :

Car information system can proactively contribute to driver’s risk reduction
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Stress and Threat can trigger an Accident

CRM = Cockpit Resource Management

human
emotional
aspect
1
1
1
1
l' d
Focus on the “interaction” ! Accident
® machine to human H
® human to human /
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CRM focus on the interaction and decision process

® Newly developed method to analyze the human error risk of airplane operation.
® Focused on teamwork between pilot and co-pilot when they face the threat.

C R M S kl I IS A=1=4—=3> |2way communication | ¥

Assertion/Inquiry

* CRM is concerned not so much with the technical skills but
rather with the cognitive and interpersonal skills needed to

manage the flight. 28 Use of resources
e Decisio
Cognitive ciston
. Critigue
CRM skills

»

Briefing

F—AhENT4>»4T | Climate
Leadership

Interpersonal
Conflict Resolution

* Cognitive skills are defined as the mental processes used for KRR Vigilance
gaining and maintaining situational awareness, for problem Monitor
solving and decision making.

Anticipation
J—920-FOE® Prioritize
* Interpersonal skills are regarded as communications and a

range of behavioral activities in the teamwork : : —
Presented by Mohd Amirul for AMC Stress Management [{EAET— LD A S

http: //slldeplayer com/sllde/841283 http.//www.medsafe.net/specialist/Sjas.htmI

Distribute ZEFEMEINED
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CAR CRM defines driver and VI teamwork interaction

“Check a hotel booking confirmation

in my mailbox and guide me to the

hotel, please”
ordering ” —

2
" runtime

threat fix

“Hmm, guided road looks
temporary unavailable now.
Please guide me an alternative.

It must be a safe route”

Car IVI system must become driver’s companion that works in a team setting
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Key technologies to realize a driver’s companion device
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Expected innovation for the future IVI : sensing

® Car sensing : to detect driver’s status
® fluctuation of speed (smoothness of acceleration and breaking)
® fluctuation of direction (steering accuracy)

® Cloud data sensing
® Connected car (distributed and collaborative approach)
® Data read-ahead and smart caching

® Human sensing
® psychological status sensing
® mental status sensing
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Expected innovation for the future IVI : computing

® Context understanding
® Location based service
® PIM data matching (scheduler, e-mail,...)
® Environment evaluation (weather, time, traffic,..)

® Data mining and personalized recommendation
® Preference assessment (route choice, driving characteristics)

® Emotion process
® Human emotion understanding (like stress level)
® Emotional response (speech speed, vocabulary choice, frequency)
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Expected innovation for the future IVI : presentation

® Visual presentation -
® HUD utilization . / \
® Large / Vertical display — | lj/

® Augmented Reality (AR) overlay e

= 36680

HHl

= D

A
2EURO

® Audible presentation
® Speech interface (text to speech and human voice recognition)
® Sound routing and priority management

® Other presentation
® Motion feedback (haptic touch, steering/pedal shaker)
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Expected innovation for the future IVl : manipulation

® Finger operation ---- touch operation is not a good way while driving
® Steering SW
® Jog dial
® Multi-function soft SW

® \/oice operation
® Simple word based voice control
® Natural language operation (like Siri)

® Other operation
® Eye tracking

® Gesture control = >/ ,
) — — ‘»’h"!‘ v.»’5 =

® Auto configure (destination, speed..
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Driver’s companion might be more like a Humanoid

® Al (Artificial Intelligence) and NLP (natural language processing) is key

® Expert system that correct human operational error
_

ALDEBARAN
NAOGi AP|

NAO : http://www.robotlab.com/ Peppef : http://www.softbank.jp/robot/consumer/

Humanoid robot might be the model of future driver’s companion system
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NAOgqi APl provides various programing methods

Choregraphe

allows you to create applications
containing Dialogs, services and
powerful behaviors, such as
interaction with people, dance,
e-mails sending, without writing a
single line of code.

SDK‘ want more complicated thing

‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.‘

Python eI
C++ native coding qi API

NAOgi OS
Gentoo embedded Linux based

4 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEER®

We need sophisticated tools for advanced IVl / human interaction design
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mmasasey - YOU can configure “check e-mail and read the message”
type generic operation without writing any code. And
you can define further task utilizing NAOqi SDK.
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http://doc.aldebaran.com/2-1/dev/naoqi/index.html#naoqi-framework-overview

next-gen IVI requires new technology from outsize_

Why Open Source, Why AGL

(o> Gt () > |

AGL trys to expose solid and stable application interface

automotive 0S / common connectivity Graphics Navi / LBS multimedia Native app. AGL app fw Web app fw.
Window mgr sound mgr. native app App mgr. Web API
AGL framework _
App. native app Policy mgr. Web runtime wn w
FW i © (D
runtime Input mgr. o) 'e)
D c
user mgr. o S,
> —
: 0 <
Auto- Vehicle Bus PIM smartphone navigation multimedia o))
i service =
motive Diagnostics telematics audio service <.
i (@)
Service configuration tuner service ™
Camera
Lifecycle mgt. bluetooth Graphics location AGL a |WayS sync with
service
Platform ' fesource mgt. network WiFi window system latest upstream code
Service IPC
i telephony as a common ground
Health mon.

power mgt.

Linux kernel space kernel device driver resource mgr. boot / startup hypervisor SW update

https://wiki.automotivelinux.org/agl-distro AGL aims for stress-less driving and vehicle safety 24



Conclusion --- We still need to improve IVl and AGL realize it
switch over depending on the driving situation

Traditional Advanced

Driver Assistance
Companion

Autonomous
Driving System

Car Navigation
system

R ———

next-gen IVI (=In Vehicle Information) system

- Aims to be a true driver’s companion device (Al, NLP)
- Various context understanding
- Emotion Process
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