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Scenario Structure: Traffic-related critical scenarios _l:ama
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Scenario Structure: Perception-disturbance scenarios _]:ama
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Scenario Structure: Vehicle-dynamics disturbance scenarios _]:ama

TZEIRRE | [ZRFEMNBINELICLDEMmEISN (LU CEERERISBVIETER

. Impact on Tire

|:| Impact on Vehicle body

/

Body input force
(lateral wind)

Tire input force

Tire input force
(Lateral / SAT)

(Lateral / SAT)

—

ire input force

Tire input force
(Longitudinal)

(Longitudinal)

Body input force Body input force
(Tail wind direction)

(Head wind direction)

/ Vehicle disturbance /
|

[ Body input ] [ Tire input ]
| [
[ | [ I
Road
Natural Road s.u:.'face Tire condition
geometry phenomena condition
| I
| | | I | | | |
Lateral Longitudinal . I Head Coefficient of External force
gradient slope Curvature Crosswind Tailwind wind friction on the tire Puncture Wear




ZEUOHEFE (I5147U7) Jama

N\

[ RREEOEANREZ S -
[T R eIaEREERCH LT Competent and Careful Human Driver B
ol e RERLANILELEERL . BENERRS AT AZRIFL _EolhEtttaez BfmL TLeIL]

Competent and Careful Human Driver (C&C Driver)

WHETIEE - G fm A BIOEETESTU, BICREIRRE CHDENEMF(CEE VAL EE
& BESZEFFOARBRIANDIETHS () ETRHP | SBEROZ ML ~L0—) Verd.0

HUMAN COMPETENT AND AUTOMATED
DRIVER CAREFUL HUMAN DRIVING
A driver who may DRIVER A driving function that
become inattentive A human driver who possesses automatically performs all
and violate traffic rules the necessary skills and all or part of driving tasi
due to fatigue or knowledge, complies with afic without direct human
other factors. laws, remains alert, pays operation.
attention to surrounding raffic,
e 0 o and drives with sound

I\

judgment and care.




ZEEOFIE

Fix (I517U7)

Jama

BECHLTENREZEURY 2T —FHRIEICL O TEIEZEITIS
Competent and Careful Human Driver®T /L zt&E
Perception Decision Reaction
Decide emergency Foot Time to enable

Breaking is required | Release accelerator pedal | transfer braking
A > g 1 4
O
5 | Acceleratqr pedal Brake pedal
-
© _ _ Decisionon Accelerator [O. 774sec”] —
o Risk _ Risk braking pedal
8 Perceive evaluation completely / Deceleratlon
ol / released
A A » / k
Perception Delay in decision Accelerator release time Foot transferti e
[Other vehicle < time Sle sle >2° rans er)'""e Deceleration occurs
starts lateral [a] € b ] > € >
movement***] e a é : 0.75sec” —
| [0.6sec™ "]

HEt) BTISHP : BINEGOTEMESHMAIL—-AT—2 Verd.0  https://www.jama.or.jp/operation/safety/automated_driving/pdf/framework_ver_4_0.pdf

ISO 345020DCL.4.2°C(E. ADSICHITDIEZEET A COBEEZEZE

H£IDEHDIDDOFEEUTUN RIS7TERNTULS [Competent and careful human driverd/\ T A4 —< > XFE

TIL] 2SR IDEZEHER LU TNET,

BHIDTOTCRICDOWVWTCEH NTHE D, ZE£BEEZE




SFUAR—ZAD BRI TOTR Jama

VETOEZADERITIREES 12T TR - -
ﬁﬁ%ﬁﬁﬂé@ﬁéﬁ*ﬁ'ﬁémﬂl AOTOCAHEFHADET., HFEORZRAG(CSik

s EICL DL EBEREZRAFET (VI
tHinAdH. TREEEEIOYM-T129

L —

Socially acceptable top safety goals defined by
authorities

Safety
Assessment

YR DHATHEREODDNSBIUTA 7
Wi2>—>ICBFRE

Final development Incident
sub-process before P‘ n management EEN

customer operation

Item Definition

Safety
Analysis

Subsystem and
vehicle V&V

Safety Design i = W= i

& Concept

Test scenario DB

} H)\Lw>100%

 FIADREZMAEL. FREICOWNT
| ABEMER I BN REENBTS
ROV LR REEUAESRICTRT

_______________________________________________

System

Development
W

REETAERDEARREF—L

fERENEVEFOFREZ LIFSTU
ADREETH DR, BE2BIROD
iZ Bk B & 172 3t




. . . [ ]
Physical Principle Approach Process (mEgalicE s rAr-2-770-F) _Jeallled

Real world data

| Process

Data Driven Test

Functi |
Sce n a rio Ego Vehicl Iraffic Participants
SN® &
___________________________________________ e
T ]

Parameter
range

=P selection

Distribution

] =l
ol i Pl s i .

.y

iy -

| = b=
BU | iili Ml

Logical
Scenario

onal \‘ |

Scenario Structure —

Traffic Disturbance
Traffic participants’ unsafe behavior
L | - B

i
E ‘ Surrounding Vehicle

::h

Name

- Position -behavior
NN

rm—

-

Concrete

- Evaluation
Environment

Scenario

Comparison between...

Competent and Careful Driver
and AD Collision avoidance

@¥DEmergency braking area ¢2§D Normal braking are:
—

Emergency braking model 'mal braking model
Max. D

) @

i Max. Decelera

i Dl oD Delay CED 376 fom ive)

intime / Deceleration deg intime. Déceleration degree:
2 sec (tentative) X1 sec (tentative)
ntered emergency braking area Entered normal braking area

/Real-traffic tests\

/ Virtual tests \




=) Jama

BB T CEEMEGZEMORZEEFHMEFECOVTIRE EY

v Z2EFHMEIIL—AD—-IVerd. 02 HT
(BEENS— S, 3OBSEE(ICAT-TEILIR)

—

vV A= SN0 EHEREL. Z2MUEHEDAL IS5 R
(SAKURA. DIVP. AD-URBAN®D#17)
vV 225 HmFEICDONT
Z4EE : SIEEMICP RAISE TR AIgER B RAESERL)

EIR{TEIDIER (G250 - FIBR-12E) (CEOESFHUAEE
Competent and Careful Human Driver EFWVICED<(ZE£HI#FE (C&C Driver model)

https://www.jama.or.jp/operation/safety/automated driving/pdf/framework ver 4 0.pdf

16



https://www.jama.or.jp/operation/safety/automated_driving/pdf/framework_ver_4_0.pdf

] Jama

il

SN

v BENEERS AT A =IR=IANMSE2E (End-to-End) AEFSqT- -

> B2MUFEIL— LD —IDE2E&EBIRET

(tRsAnEIEk BRI, > 21— 3> 2 S RRE - - -)




Jama

=11 0)) ) e A Ar:-IV)

hideaki_satoh@mail.toyota.co.jp




	スライド 1
	スライド 2
	スライド 3
	スライド 4
	スライド 5
	スライド 6: 安全性保証に関する主要課題
	スライド 7: 自動運転の安全原則
	スライド 8: 課題解決へのアプローチ
	スライド 9
	スライド 10
	スライド 11
	スライド 12
	スライド 13: 安全性の判定手法（クライテリア）
	スライド 14: シナリオベースの安全保証プロセス
	スライド 15: Physical Principle Approach Process（原理原則に基づくシナリオベース・アプローチ）
	スライド 16
	スライド 17
	スライド 18

