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Motivation & Objective



Why we focused on the “ISA(Advisory)” ?
Many ADAS & ITS were put into oractical use today
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Ease of distribution
Simple and high effective system is needed .




Why we focused on the “ISA” ?

Framework of Advisory ISA system is very simple.
Using only the GPS as a sensor
* [t can be mounted on all vehicles, not only new

vehicles.

If system doesn’t match drivers,
effect of it become small.

*Optimizing HMI is very important to increase
the effectiveness of the system.

Our objective

We focused on the opt|m|zmg HMI of Advisory
ISA based on the driver characteristics.
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Research Investigation by the

FlIo Driver characteristics real-vehicle experiment
Investigation and questionnaire.




Experimental device for real-vehicle experiment -
We constructed basic ISA device by ourselfs

“ Vehicle exceeded A
30km/h

System presented
Red LED flashing

Beep sound for alarm

Vehicle approached
to an mtersectlon

System presented

A\ 4

Blue LED flashing
Beep sound for reminder




Real vehicle experiment
Test Subjects

17 males who have own vehicle.

(mean age = SD : 23.92%5.3 years old)
Experimental course
Constructed by 4 roads and 5 intersections in public roads.
This course is supposed to be in the area

of the Zone-30 in Japan next year.
Running 3 laps each using system and without system.

Evaluation method
[1] : State variables
Running velocity, position etc. by using data-logger
[2] : Individual Characteristics of driver
Using Driving Style Questionnaire (DSQ) and
Workload Sensitivity Questionnaire (WSQ)
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and factor analysis




Cluster analysis and Factor analysis 9

Used variables

/State variables from real vehicle experiment

* The difference between maximum velocity and 30km/h

- Effect of the velocity reduction by using system
\ 4

Questionnaire regarding DSQ & WSQ

-7 DSQ items such as impatience, methodical trend et al.
-4 \WWSQ items such as control operation,
_Invehicle environment et al.




Cluster analysis
We got 4 driver groups by using Cluster analysis.
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Factor analysis
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This result shows a same trend with the result of cluster analysis.



Discussion SyStem trust and
acceptability
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We focused on the Flexible & Nervous group.
They showed low level trust and acceptability of the system.
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Optimizing HMI for
each driver group




Experimental objective 14
*Optimizing HMI of ISA system for each driver group.

Experimental environment

Using 3 screen Driving Simulator (DS).
*Experimental course is simulated residence area.

Test subjects
*In DS experiment, test subject target at &



Experiment protocol regarding an intersection
System Condition 1 & 2 : Teaching (High annoyance)

30

| 50m to intersection 5m from intersection'

System Condition3 : Coaching (Low annoyance)  Over 30km/h




Experimental result y
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Running position[m]
Velocity become slow when using the system.

Some differences are observed among 3 systems.



Intersection Velocity .
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Discussion 18
e FlEXible ~N

Coaching (Low annoyance) system works more effective
In some Intersections.
Teaching (High annoyance) system might prod a driver.

Coaching system is thought to be best.
N\ Y

- Nervous ~
Teaching (high irritation) system works more effective.

Nervous group has a tendency for worrier
and they are submissive to the system.

Teaching system is thought to be best.
N\ J




Conclusion
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Driver characteristics investigation

Real-vehicle DSQ & WSQ
experiment contidence

scale of false negativity

propensity for
anxiety

impatience

[ ili methodical
instability o
status symbo reparation for
the signal

We clarified characteristics of 17 drivers .




Categorizing driver characteristics.

Amenable

*Understands system
objective

*Slows down when system
work

Nervous
* Has a tendency for worrier

*Doesn't like system working

Flexible

* Drives case-by-case

» Judges to conform or not
based on around
environment

/Useless \

*Drives not so fast velocity
In normal condition
*Non-conforms the system

when system work
/
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Optimizing HMI for each driver group.

Coaching system (Low annoyance)
More effective for flexible drivers.

Teaching system (High annoyance)
More effective for nervous drivers.

We will conduct additional experiments for 2 group.
This result can be used for designing the device
for real-vehicle.



Thank you for your kind attention !
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Advanced Safety Vehicle(ASV) Technology 2
put to practical use. But ...

Penetration rate of ASV Technology in Japan

—_—  ———— ==H|D headlight

===Pre-crash brake

ESC

=== ACC

2006 2008 2009 2010 2011
Year

Pre-crash brake and Adaptive Cruise Control (ACC)
didn’t come into wide use in Japan.

Reference : MLTI

Advanced systems are difficult to become common.




ISA device for real vehicle experiment

LED Indicator\|:|

GPS

Speaker\

Own position and velocity are detected
by GPS position data.
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Experiment course

intersection C

road Il
Length:432m

intersection B

Road IV “O

Length:372m

/ intersection D

J‘ intersection E

road |
intersection A Length:445m

This course is supposed to be
in the area of the Zone-30.

road Il
Length:188m




Experimental result 27
Experimental data recorded by a data-logger
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Running Position[km]
Velocity become slow when using the system.



Characteristics regarding traffic accident in Japan

Condition of fatal accidents Trafﬁc. aCC|den.t.fat§I|t|es
' regarding specifications of
in Kagawa prefecture

roads in Kagawa prefecture
W pedestrian-

vehicle M intersection
bicycle-
vehicle near
_ Intersections
W vehicle-
i ol curve
vehicle
M single M other
vehicle

Reference : Kagawa prefectural police

About half of fatalities are pedestrian and bicycles.
Over half of traffic accidents were happen in or near the intersection.



Experiment protocol regarding velocity
System Condition1 : Coaching

20
Km/h

Under 30km/h 30 ~ 34km/h Over 35km/h
System Condition2 & 3 : Teaching

20
Km/h




Ease of recognition of an intersection

easy difficult

Cognitive timing (TTC) [s]
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About cluster analysis

Formula of squared Euclidean distance

» 2
dz'fz' :;(Xﬂc _Xjk)

i,j :number of test subjects (i,j=1, 2,.....,17)
p : number of variables
(2 state variables and 11 questionnaires)
X : variables of each test subjects

And we used Ward method.



