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Main topics of the 3-year studies in Task A

 Year 1 (FY2016): Driving simulator study

— To investigate effects of static information of the
system (thru educann/trammgP on drivers’
behavior in transition from Level 3 to manual.

* Year 2 (FY2017): Driving simulator study

— To investigate effects of dynamic information
(thru human-machine interface) on driver’s
behavior in transition from Level 3 to manual.

« Year 3 (FY2018): Test track study

— Confirm findings in the prior DS studies via test
track studies
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To what extent do people know about driving automation?

In FY2016, we conducted a web-based survey with 2000 lay-people.

Question: Do you know the term “levels of automated driving”?

| understand the term very well.

| have never

N
heard the term. | know the term by name, and

| can imagine its meaning.

. I have learned the term, but

| know the term by name, |do notunderstand it.
but | have not learned it.
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Purpose in FY2016

* The concern

— |t is possible that people who do not know about
driving automation at all may use an Level 3
Automated Driving System (ADS).

— The extreme case would be that those people do not
know that a Level 3 ADS may issue a Request to
Intervene (Rtl).

* The research question
— What should all users know to use a Level 3 ADS?
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Method

Independent variable 1: Levels of prior information on Rtl

1 X X X “The system provides automated driving in expressways”

No info

2 @) X X Condition 1 +

Possibility of “There are situations you need to takeover the control.”

takeover

3 @) @) X Condition 2 +

Rtl HMI “Please takeover the control when this message
appears.”

4 O O A Condition 3 +

Takeover (—#&B) “For example, you need to takeover the control when the

situations vehicle approaches the target exit.”

(partial)

5 O O @) Condition 4 +

Takeover Explanation on all the takeover situations the driver may

situations (all) encounter. “

Independent variable 2: Age Young ( =< 50), Elderly ( >= 60)
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Method (cont’d)

Participants: 100 drivers
— 10 young drivers and 10 elderly drivers for each Trail Making Test A
condition on Rtl information |

02

— In terms of cognitive functions, all the 5 groups of

01:30.0 | | | T T
elderly drivers were identical. -
* Driving simulator: Mitsubishi Precision D3-Sim I I I I I

* Driver state and Secondary task
* Awake (short drive, 2-3 min for each)
* Do SuRT while automated driving

Normal
operation
* Dependent variables
— Elapsed time to start manual
operation (sec) Rt|
System (blinking)
terminates for  End of
Rl junction exit drive
v » ) Time
0 10 15 (s)
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Scenarios and their order (#1 - #11)

#1. Terminates at JCT #2,#9 The lane closed
|.. Forward

vehicle
6/ hides the

reason of Rtl

# 8. The lane markers disappear

At #3, #6, and #7, no Rtl was issued.
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#5 The lane closed

g

No forward
vehicle.

Easy to know
why Rtl

#10 Can’t assure safety

5
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Main results 1: First experience (At JCT, terminated)

System
terminates for  End of
Rtl junction exit drive

= Time
0 10 15 (s)

Information given to the subjects
Take-over situations (all) Younger
Take-over situations (some) Younger |
Condition 3: Cond. 2 + Older ! |
TOR HMI Younger |
Possibilty o e+ ———r—
Possibility of take-over Younger
No informat e ————
No information Younger

0 2 4 6 8 10

No. of subjects

== Take-over was Take-over was == Take-over was not
completed within completed within completed within
10 seconds. 10-15 seconds. 15 seconds.
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Main results 2: Effects of experiences
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Experiencing take-over situations improved the success rate in
some conditions although the effect was smaller for the older

subjects
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Conclusions and further studies

e Conclusions

— Combination of good contents of pre-driving
iInformation and experiencing similar situations
are effective for successful take-over.

— Prior education would be needed for safe use of
ADSs.

— Also training is important. Experiencing
takeovers, e.g. by using a driving simulator, may
be a good way.

e Further studies

— Education/training may not be perfect. Better HMI is
needed even for less educated drivers to use Level 3 ADS.
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