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Proposal from Japan
with regard to the proposal
of the test threshold for
cutting in from
Germany/France



,® @ Global approach

(I [ [ [— m

Performance Requirements

\<>
c
- <
< l
cC c <
4 C

[

= :
_|
Stopping for . Lane change Other vehicle
K '-af‘e - a traffic Follﬂwllng_a into lane - lane change out
€eping participant in venicie of lane -
Do not EIEEE Maintain IR

cross safety collision u Avoid collision
li Avoid dist to specific up to specific
ine collision Istance parameters parameters

VMAD-05-XX - FR GER - ALKS Testing protocols

23/01/2020


https://www.google.es/imgres?imgurl=https%3A%2F%2Fupload.wikimedia.org%2Fwikipedia%2Fcommons%2F6%2F6b%2FBundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&imgrefurl=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3ABundesanstalt_f%25C3%25BCr_Stra%25C3%259Fenwesen_logo.svg&docid=lpjIazbX_S2UCM&tbnid=lTf7fE55hEylfM%3A&vet=10ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg..i&w=1024&h=470&safe=strict&bih=763&biw=1561&q=logo%20bast&ved=0ahUKEwiSyqjG87rmAhVOiFwKHVK6CBsQMwhDKAIwAg&iact=mrc&uact=8

Proposal from Germany/France with regard to the proposal of the test
threshfold for cutting in
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Where:
Ve =  relative velocity between both vehicles, positive for vehicle being faster than the

cutting in vehicle
TTC | .neintrusion = 1 he time-to-collision value when foremost point of the intruding vehicle
has fully crossed the lane marking.




Proposal from Japan with regard to the proposal of the test threshfold for

cutting in

Driver model

In low-speed ALKS scenario, the avoidance capability required for the driver model is
braking control only. This driver model is separated into the following three segments: “Risk
perceive situation”, “Delay in time”, and “Deceleration degree and Max. G-force

Driver basic model for Cut in/ Cut out / Deceleration
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Note: [a] depend on each scenario

[*/ = 0.75sec is a common data in Japan. . o
**[ = 0.6sec and 0.774G are a data from experiments of NHTSA and Japan. (Coefficient of

road friction is 0.6.) . . .
***/= Timing of other vehicles start moving from lane keep to cut-in (or cut-out). It is

indicated by lateral movement distance.]
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[0.375m] is lateral movement distance of side vehicle when it starts lateral movement.
The Cut-in perceived boundary is defined by the distribution of lateral movement distance of side
vehicles (without lane change).
[a] is perception time. Risk perceived position of side vehicle is determined by lateral movement
speed of it. [a] from the following formulg;
[a:0.72m] = (Max lateral movement speed: 1.8m/s) x (Risk evaluation delay time: 0.4sec)

Max lateral movement speed is real world data in Japan.

Risk evaluation delay time is driving simulator data in Japan.
It specified [2sec*] as the maximum Time To Collision (TTC) to define the danger
perception area in longitudinal direction.

[*/=TTC 2.0sec is based on the UNR guidelines on warning signals.]




Proposal from Japan with regard to the proposal of the test threshfold for
cutting in

Driver model

In low-speed ALKS scenario, the avoidance capability required for the driver model is
braking control only. This driver model is separated into the following three segments: “Risk
perceive situation”, “Delay in time”, and “Deceleration degree and Max. G-force
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Proposal from Japan with regard to the proposal of the test threshfold for
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[0.375m] is lateral movement distance of side vehicle when it starts lateral movement.
The Cut-in perceived boundary is defined by the distribution of lateral movement distance of side
vehicles (without lane change).
[a] is perception time. Risk perceived position of side vehicle is determined by lateral movement
speed of it. [a] from the following formula;
[a:0.72m] = (Max lateral movement speed: 1.8m/s) x (Risk evaluation delay time: 0.4sec)

Max lateral movement speed is real world data in Japan.

Risk evaluation delay time is driving simulator data in Japan.
It specified [2sec*] as the maximum Time To Collision (TTC) to define the danger
perception area in longitudinal direction.

[*/=TTC 2.0sec is based on the UNR guidelines on warning signals.]




Driver Model Structure

In low-speed ALKS scenario, the avoidance capability required for the driver model is
braking control only. This driver model is separated into the following three segments:
“Risk perceive situation”, “Delay in time”, and “Deceleration degree and Max. G-force”
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Vorführender
Präsentationsnotizen
Now, let’s move on to the driver model to be used as the reference.

Generally, when a dangerous situation occurred, driver recognizes it first. Then, makes a decision on braking maneuver, releases the accelerator pedal and moves foot to the brake pedal, and finally applies brake.

To study the driver model, we have separated this operational sequence into 3 segments. The first segment is “Risk perceive situation”, in which the risk is recognized. The second one is “Delay in time” which represents the time from the release of accelerator pedal to the application of brake pedal. And the third one is “Deceleration degree and maximum g-force” of braking maneuver.

In the following slides, I will present the further details.






Test Requirement Comparison between GE/FR and JAPAN
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dy0=1.6m
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TTCLanelntrusion>vrel/(2*6m/s2)+[0.35s]
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TTCLanelntrusion>vrel/(2*¥6m/s2)+[0.35s]

GE/FR Draft Boundary

Ego vehicle velocity [VeO0]
Relative velocity [Ve0-VoO0]

[m]

1.6m
0

8

dyO

Symmsm-asrpssanjsaaasy
un nnnMununnunnnu mnssnn
S | b e o

An A A e . rl:
szgzoos mumenEashEs
HEen

X RN E TR RN RN

sEEognesss

60

Longitudinal distance

EERCREIEZ

EEErESE
auuuumngn»ua
ENRREATXRENEE
EEsssueE RN wady

[dx0]

40

L LLEEEL
nhnmmmnnmu auE=

A

BAIARNca RS
sepngdizsl
gEgcccipeyied

IEIANAER AR AN AR ST A
:auu;nux-a:;;.*«**aa:

20

mﬁwwmmmwwuﬂ
REHESERHERE"

e

567 A S D1 TR 50 3 B (L Rl T80 11

- e ek

[AA]
A1ID0|9A |ed33eT



TTCLanelntrusion>vrel/(2*¥6m/s2)+[0.35s]
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Accident Rate Caused by Human Factors of Driver (Highway) @ @

- 97% of the accidents were related to the human factors
of driver. (of which 60% was due to delay in perception)

- Most of the accidents can be prevented if the driver’s
level of attentiveness is high.

mData collection criteria:
Accidents occurred on highways in Japan in which the primary responsible party
was
a V€h|C|e (automobll\ Imﬂ"'.hr‘ﬁ\lﬁlﬂ\ [(ON17)\
Accidents related to human factors: 97%

: ; S Delay in Operation
| Delay in perception Misjudgment Shen |
Number of accidents 27% 259 19% 149%
(n=8,686)

Accidents due to low level of attentiveness: 85%

0% 25% 50% 75% 100%
B Delay in perception B Misjudgment [ Delay in perception
(inattention to the forward roadway (external)) (inattention to the movement) (inattention to the forward roadway (internal))
[ Delay in perception (safety check insufficient) [ Operation mistake B Misjudgment (wrong assumption)
B Misjudgment (traffic environment) [1 Unknown [1 Special cases
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Vorführender
Präsentationsnotizen
We researched how much accident reduction effect can be expected by applying attentive skilled human drivers as a boundary.
 
I will explain this using the highway accident data in Japan.
The data on this slide is taken from the accident research results in 2017. The number of accidents researched was 8,686 in total. Out of which, 97% were related to the human factors.
The detailed factors are shown at the bottom of this page.
From this data, we can see that most of the accidents were due to the low level of attentiveness of drivers.
(Not shown the data here, as well in the US, 94% of accidents in total is based on the human factors.)

As seen from the above, most of the highway accidents were caused by the human factors arose from insufficient attentiveness.
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