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2 HENREERY AT LREMEIHEE (Safty argumentation structure)

SAE BENMELANIILILL LD BENEERE M D B RIEERZ XV (Dynamic Driving Task)IZDWTHDREMHEE
BARDOBEICDOVNTEET S,

21 BFEO77A—FNEERHE
2.1.1 REH - RESMSEBRIIMICLIRSERE

TovIRY I AIREBI OERILALY Disengagement [CEHRRETUA LY LT T LTNE B
EZRYRLTUKIET—EU L DERMGEELZRIIY SRIEM ., REFFOEE A BEREBRETMICX
PREMRER, FHMETO LR ELTIEHMELEE O+ 5 lE, V54T T ELTTEEOHBAMLIIEEN
Hhdo

IFHEEE D+ I DFRBEIL. ETEMORREER(EDIETRRELTRIRERERLETOIERD
IHERCHEZEZNN—TLEEIHEEMICHFSILO0. COERCREIODICEFA T ENERICK
BREREFZEN)—RRIZEELGVWEFRESNGENETHD,

FEIAEEOHRAMIERF, V54 TITELTERCOREOBERENERF-FHEES LI Y
BRATRNCEN D, RRICALEBREZRICHITDHEMNEEERNDEVOIBITELEN (FE o
TLWEL) EVWSTETH D, BE. B ORISR DERMBIFATITIZONT, BTGB R TOZR
BEIZONTH, EQFIBREEFHEETLEZOD. TOETARITEKELTERDELCANERLRE
BE=ORENDH B BREICLDEEMLGISATITIZOVNT, EQRIBRREEHEETLEZON £
DETABIKEFLTERDBELCADENELGD ORISR AEICRENDH S,

2.1.2 T—AER - FIAR—RTIO—F

CDESLHERIDADASEHE IO R%E SAE HEMELARILILU EDREMHREISERATHIEEDERIC
FREICRIET A0, ERLERERBAT—2OBRT—2%2[>F A I EVSHETHRZRNGEHTITY
[CHFELTEBTHETUTIADBERAT AT — 2R B FIAR—RT7TO—FHARESN. &
ED7O TR EA TS,

B DI ELTHEILSNTWSETT —REFRIZ NIV IR A TETT 4 EBE LA
ELTHEALFSIET RIIEBRDIIVATLOEELZEA DA CTRIMEALREENGIZEST.
BEULNHILIIZRZ S,

LAl ZERICIEIZO7TO—F(HKARELTY ) —RBIDRISEE D+ EDEBEICDODVTEZ TV
W Bonf=T =225 T ATII R FIZT3EEIC FHRRELIDBRRICTK I M E XK
RELTIHBELEME LIT—2EITIRELELDTH S0, BIETRAR=E5451EE L ORIEE R
TETWERW=OTHD, Tz, INTUYIR A O THEINSETT—RIIMEGIOTE TN IO T—
ATHY. BEEBEEENFLIOKECESDUEEZRIERCEMREMEBESIRREH/ N N—LIT
—AE/BLNENENSI R RENGRIEFE DR RDRAIZLES,
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2.2 [Physical Principal Aproach Process ([RE[RB|ICE I FI)AR—R-FIO—F) IOBE

BEO7IO—FORETHATMEFHLEISAT) 7 DFBICH LT, RERACE I FIAR—X
77O—FIZ&BI =T T —LT—4[Physical Principal Approach Process]Zi2IB3 %,

FIRAHED+AECONT, BARZORERDOEAEHOEFERICHEEL. RBREZHELT
HBAHAEDLEDLTTEIRENITRIEZCYENT | T HRREIEEEER TELR . T TREZ MK
[CRTHETHENSTTO—FTHL, EEﬂ@ﬁn@@]ﬂ’]ﬁﬁn@X’]é‘%ﬁ#‘éf—&)I‘Z\Efijﬂtxé’—%
BRAIQEGHFRA. HIM, BEOIERIEBA SRHSEL. FIWT - RBHVEL. B4F - EREHSELIICH
L. TOtRBICNEBRERICEZEERITTER (root cause)’&/T'JT{$%&LT*§L1BT’5=&’C~;ﬁ
RN OREDE R THREMLGEREDREERAICT S, (K 1K 2)

Jo&Xx AIBHER 5VEL WE A

Rl i 32 8 R O {1 AN R 2R T IR A5V EL (1) 0 4

Ba | BiEH. BCME. AL i BB LOAR AL
SEBEHR PRI, SRR, HDAR:

S, EEBFEET BREE+RBESMEEOMERFREN 1=

i L ANBAE . EBESMEDBIE

B, EREZEER
= FERTH-HDE . BE. NENSFMVELVRTAIZADTIND
RIFE | AcT~oBmgn | FTOEBME | jepng

2B
E:(l:f?::::nent Pere th E:::iccipants' Judgement Path/! eed plan contr0|

o osition 4
< T = - Fusion '~ Planning L “ ST
—J | ] [

] C
Perception Scenario Traffic Disturbance Scenario Vehicle: Stability Disturbance
Z’;’mem ex. steep cut-in, Scenario
Low signal from a target in the darkness obstacles after cut-out,-- ex. side wind, low friction road

Lidar surface, pot hole, -+

. Low reflection caused by dark color of a target
Radar
ghost from multiple reflection

¢

— |

jgg
il
i

—— I‘Kﬁ: Qﬁl '{
= I s S| | ||
= | i 'ﬁu 3 ‘%Lu? V\MCE':‘ E o b |

X 1.2 AHEE
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Scenario Structure

Aﬁ

I

l

Perception Disturbance

Traffic Disturbance

Sensing/Localize/Communication Traffic participants’ unsafe behavior
limitation b : ;

Vehicle Disturbance
Cause of vehicle instability

X 2. MERAED 3 2D FIVAER

RENELEF, VYO RTLN, Y PERONEMERFE (TSN EMERO-HIZ, BREELS
RDHETELRVVREZE T NEMEROHIE, RO FHIZE, Lo OIS TE-EEELD

[(E5DOECHHET HFREM) . FFETMDIKE

EBIZIE LY DAAEEEY DAY —LREITLD

HEOER. FEBEESYIDLIGEHEBIATFICES Y DERNEEND SNEAMGERIZE.
FEOEMICE>THERINIBREZFHBIZE, €2 HDEY, Fh, 4L, FEARANEEND,

RBHELEE, BROBAPHFREGIZ L, SEEBICHTH7KRITMER), BEMDEB(HIZ L,
ERER), ROFLERDOMNERVHEHIZA L, BEESTORDERDAVMM VDB EEDHERE

LTHLSRERENHOIRBRRERET

EHEBNELEE, BB EHNERICHEET 0. ERABoDF 1 FIURZHIE TSRV REEA
HIRREET . (T, EAMOBZRBIZ L. KEE, EENFVRGEFEE@MNMETOER G

ZIE BEAOFRAMES IER ., BGEIZLLAREMELN DS,

BE.BBELEXERBAT —FOERT —FEERICECTODIKENSERMICHEEL-FIFE
RICXTELIGVOD TR ZERERE T 50, ERHNGLFIFARRISHLTEENGHE/ NS A—4%
15925 L THRRMNGHERELTERICEDREELEL TV ADARBRDMERERT CEIERATES,
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2.3 R4 {REE (Safety Argumentation Structure) 72L—LJ—%
2.3.1 BEEIDOR£/RA|

B &nEsr 0 BEEREERFFIZE1TO WP29 TlX. [Automated vehicles shall not cause any non—tolerable risk,
meaning that, under their operational domain, shall not cause any traffic accidents resulting in injury or
death that are reasonably foreseeable and preventable (BENEEREM . FDEERMEEIZH VT, B
MICF RATEEMN DR L ATBE AR BERE R ESE TILGLHNELD . RBEFAIRELBREZAELSE TE
H57E0N) | & safety vision ZEELEZEEREBIZRLTLVS, (UN/WP29, 2019, WP29-177-19, Framework
document on automated/autonomous vehicles)

COEZAIEINZERERDEZAEH 3 ITRTEY 4 RIBYN IR TEELS-, YMJIADE L
FRIFTBHAHBTELRVERIZRLTND, CORRIE, FRATREAN DBHLLFRIRETH D=, TT
DEBRZEMHLTHEARDONSD, TR VADETORRIE, FRTEGULMNRHLETESRBIRTE TR
LTW2, COATIVICERETEEHE AD SRTLMNEETHILITEY  FEKD AD S RT LI
RITIBENHD, INVIVADE LORRIZE., FRATRREASHILETRAIREG 7 —RERY . COHTIY
[CZETHRRTIE. BMEERELTELHBREEERT H28) AE—DRIRE LG D, RERDRR(HB

™I FPRLBFLETELRVEBRTHD. COKIET—RA T, RIELGEDHRRENER LD,
> 22
a 8D Performance test for
= £ & | ADto avoid the collision
g A b4 with injury or death ——
S o6 [Goal: No accident T
m Euw - [Goal: Mitigation]
2
0 o 4]
8 % ~ Learning PrL Sup {Qr
31’ 0 [ o Based on al S@cl -
@ b eld Monitoring
s
LW 5
Preventable | Unpreventable

Preventable Boundary

B 3. ¥ R el aetE LRh L AT REIE D E R fR
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232 REMFMnRa—T

WP29 M TIL—LT—IRFa A MR E &M= Safety Aspects ZREBRIZEIE T HELUTO L5418 E
[ZEIBIAHIENTE AT THRET HDILZDMA validation for system safety (2L =2 N TH D,

i safety aspects
WP29 |
Framework a)System Safety
document
Top Level Safety Goal
: g free of unreasonable safety risks
Safety of normal condition parts failure g) Cyber h) Software i) Event
(without parts failure) (Functional ~ Security Updates Data
Safety) Recorder
Before Release After Release i
b) Failsafe |)Data
Storage

Response
f) Validation for +—— System Definition ) Safety of | = System for

System Safety Input Automated

In-Usea i@ : Biie
Vehicles i riving
&) 0D d) OEDR ) HMI/ & enng vehicles
Operational  Object Event  Operator 10t s oo T (DssAD)
- : . i . monitoring)
Daomain Detection and infermation

Response

] 4. Safety Aspects DEEH

F1-. 2O validation for system safety Z &1 safety vision DITL—LT—IIZR>THETHEX 5D
BYRETES, ZCOR, ERNESICHNREBEARVIZEEE SR HWSSIBENLIRY (H:ET
LESLEWMERALRIERE) NEELTULB[Pre ciritical condition][Z DU\ T DR & 14 5T (L x4 % T2
W T, BEIZDEDNDEIGKRICEINEINEDERATIIRENEELLZWLZENS, OFUF
ELT—EDRREZIMRICREZTEDH DL, EOHBRUNDIKRRIZESTGEICRITEEEY . ¥
[CRBREETHERICEDAEELH SO, — O UNEENITOVWTELELOFHEILEET . [Pre
ciritical condition]DEHD—HIELTIX, EEDAIREEINHAIFDMALD+ R THEMEIRSLERA
IL—ILIZHE-TWWB IR EIEHELTEZLONS,

| Validation for System Safety |

Dynamic Driving Task ‘I_nput System Definition |Safet\_.r Operation by human

* Misuse Analysis
Safety Goal; (WP29 Frame Work Document)
| Within ODD reasonably foreseeable and

preventable crashes that result in injury or
NO(unforeseeable) o@

death shall be avoided

& Engineering Definition;
without ADS abuse of operator in accordance with OD
and other vehicle's lack of moderate brake in order to

easonably
Foreseeable
avoid collision based on principle mutual trust of

YES
\_traffic safety

\ {roihe salery. Bravarnitabla NO(Unpreventable)@
| Engineering Definition; . YES | Accidental Condition |

Better than competent and careful human driver —Best Effort

|_within reasonable foreseeable scenario ) g Mormal Cond|t|°n | @ Tr|gger|ng Condition |
|
| Critical Condition | | Pre-Critical Condition |
: - ~ safety
I Evaluation Scenario | I Environment | margin

1
1.Traffic 2.Perception 3.Vehicle
= False Positive

False Negative

Multi Pillar Approach

bl Z
' |S oFalse Negativel '™

& 5. ZEMEHEER
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233 R2UDHEFE

T RAZEZEKRNAFEMFEICERTS2IL—LT—9EL T, T EHEEDEIHIEELSF X (Dynamic
Driving Task)M & &) X% (safety risk) (XEDD KBS MELLLIBEYNEEE T HILETHHIIEN D,
CNEFITXRBENELFIAELTHERRIEL. COXBENE S FT)A K ZRIZH L T, Reasonably
Foreseeable M#iFL Preventable EFHEZERT H_ET. TVOZTY T I EATRELGIITEELIA
4, 2O Traffic Disturbance Senario ZN—X &L TERESEL. EMAMNELA M- THERMAESHNE

ZIREAET D ETEARDREMNFIREIZE D, (F 6.)

DDT Safety Risk

Traffic Reasonably Foreseeable and
» Collision with other traffic Disturbance Preventable Boundary
participants or obstacles St s B =
» Lane Departure : =l

i = | safety Principle
o
-~ @ % %% ¥ Preventable
- il - L g v Reasonably
5 ' :
1 foreseeable
EPrg el o

u
eventable Boundany

it
v

i

asonably foreseeable

%!phundmurban[e / / Blind spot / [ Connectivity disturbance /

Avoid collision for each traffic
scenatrio under the condition of the

Avoid collision for each traffic
perception disturbance

scenario under the condition of the
Stability disturbance

Perception Disturbance Vehicle Stability Disturbance

6. REMEDHEFZDOME
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2.3.3.1 ZENELD R EMHEF &

RENELEIE. BEDREETIWHITONSLILEERBICHFETIRESMEDUELTETH D,
ARDEY ., REREOEARWLGEZ AL [T RATEEMEDEBIZH LT, Competent and careful human
driver MEIFAIRELZL NIV KYEBIEER AT LNSVWWALOEEEREFZEHEL TS ZEITHY.

CDEZAZEI@ENELIZERT BIZIE. Competent and careful human driver D/ \T7A—I 2 A& F&EL.

ETIALTBRIENMELLD, COEELEETILELIAL—30709 5 LIZEEL, Competent
and careful human driver DB AJREGEFHZ BAMICEBH T HIET, RBAEITHTEIREEELTE
EIHENARETHD,

Preventable

ADS collision avoidance performance is equal or better than the
performance which a competent and careful human driver can achieve

Reasonably foreseeable

forecastable based on physics principles with a relevant exposure
and ego-vehicle driver's / other driver's extreme violation of traffic rules.

Parcoption Scenarin Vehicle Stability Scanario

Ego Vehicle Behavior L/c L/K

@ Category Behavior All Constant Deceleration/Stopped Cut-In Cut-Out

=

= e —- =

= ‘ No collisioniasa (-ALKS Annex4 =B [ VALKS Annexd ('ALKS Annexd no lane
P Vehicle precondition to legal Appendix3 * Appendix3 =4 Appendix3 i departure
x behavior of surrounding : for sach
2 traffic participants ALKS 5.2.5.3 s s

5 ;g‘;erab'e 3 Can be covered by | T maor (MALKS Annexd || category
|2 i e.g) ) cut-out scenario ~ Appendix3 &

w| e Sers 0.3G deceleration at

5 = less than 2.0 THW with

5 © 1.4 delay s

- o

2 Animal/ ALKS 59253 O ALKS Annex3 B =

3 Fallen Object it “ Appendix3 = ==

1ZENELDREMHEFEDOHE

Competent and careful human driver D/\T7+#—<I 2V RXETILEE (K 8) &, EEITENIZEZRDIERAIMH
B IMEE I D3 BERTERUETH S, TNTNDET AV TRI/INTH—IV RIZET BH/\5A—421%
HEEBNGRNEFE >TERT AN EETHD.

Perception Decision Reaction
Decide emergency Foot Time to enable
Breaking is required | Release accelerator pedal transfer braking
‘\ > > >
@
% | Acceleratdr pedal Brake pedal
c .. \\ - *
© ’ : Decision on Accelerator [0.774sec™” ]| sm—
i Risk Risk braking N pedal | aln
E PETCEIVE. evaluation \\ completely e g Deceleration
o \ 5! A \\ V. released -~ &
) T Tifne
Perception 4 = » :
[Othervehicly | time 2 Delay in decision /Accelerator release time ‘fgot transfer ‘Hme Decsleration occurs
starts lateral 2l s - . o e tg
movementst] /(€= [a] =€ [b: 0.75sec’] > € 0 Gsec”]}

[ 8. Competent e and careful human driver model

EEITEEROMHIMT IHREIDOVWTEHRAY S, RBSELICH T HEHEEZDE-HEIBTENTL
—H R (RRBF) THAHEZ A RBIELDER(BEFLORBSMEDLHE LEME) ICEHLY .
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Competent and careful human driver D TL—FBIED/INT+—IVREEETDHETRRET S,
Competent and careful human driver D TL—FBIEF AT I SLZER 9 IZTRT . ERDETIVLIE
Competent and careful human driver IC&ATL—FEEERLEETILTH D, BRIDETILIZEZEH
E8RF I L —F R E(AEB: Advanced Emergency Braking) DIEEEET L THY . AEB FEEIZ LD EIEEHE
mMEREEELTLD,

M TTC at the timing of AEB activated: TTCpen
ax G "
077G Max Deceleration G
- 0.85G i
&
Emergency + g
Braking Area /lerk_time Jerk_time E
Y 0.6 01s
s
—
Delay
0.75s Relative Speed[km/h]

e AEB

/ .
7 Reference Driver

B 9. Competent and careful human driver D 7L —F%FT /L

Competent and careful human driver NERZZREHML THOM B ERF S AN RE T LETOENE
% 0.75sec &ELTz, CNIFHAERICE VW TERT ORI THRHONTWSIBERZHIBFLTHASITL—F
AR AETDENEME 1 Z@ERAL-,

RAXBEREICDOVNTIE. B 10 ISR BERAERDEEET—2%5|FHL. 0.774G LT, —fREVERS A/ —
NEEARICHKEIESH5E AN 0689G THO-DIZHL. —fERSA/N—D P THEEFHED N —=
DT EZ(TI=R54/\—1£ 0.774G DFE N THY ., —BRESAN—FVEEREEDETEELT =,

F1- NHTSA [ZXAEHH#ETT—2(E 11)Hh 5 0.74G AAE—D{EELZES>TEHEY . Competent and careful
human driver T J)UIZERALI=RKBHEE 0.774G (FR YLEBTHHEE Z D,

Near-Crash median (0.74 G)
Incident median (0.5 G)

0.774G >
[.] | S i e 0i5 T !((;) - m M
v | D incidents (n=2.713)
Trained drivers™ -—{T1TH N=245 2 L _
Regular drivers F—:l:}“f N= 36 1 &
0689G Dry road surface
*Trained drivers: Trainees of Japan Safe Driving Center (JSDC) Jao m0 ol of . [ | ] ' U
Central Training Academy for Safe Driving | 0.0%901-01 02 0®- G- OW- GW. 07D K. W 0o
(Makisita et al., 2001) e p——— (NHTSA, 2007)
B 10. RRIL—FRHEOHRH (RXHZEE) B 1. £ {TEOREICEDIBRAHEE

12 [EBEHBED L —=2 T EZ TR A N—IZ KB EFBDE R TH S, BB ERBFICA AR
ERNTHOERT—2Z5IALTLS, CORBRTIE. RKBREICEZET SETOBRZERLTEY.
Competent and careful human driver D Ex KiBHREEZEFE TORFHZ 0.6sec EEELT=,
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15 -] O s - T N (W W W
R y ™ ™ T $ —p— T

' : ' ' i ' i ' ' v ' "

' ’ ' ' ' ' ' ' ' I " i "

' ' ' [ ' " ' ' ' ' '

Acceleration[G]

b

P AN QRO
[ I e B e TR e B B I N |

N
S o

Time[sec]
(Makisita et al. , 2001)

12. RATL—FFHEO TR G (RAREE E TOHZER)
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23311 hyba> oFUF

WAoo F )AL, BEDOBBEEREETLTCWSERABEREAAIZER (AybkM2)TH5FIAT
5. X 13 [ZBERIAICHYM T BERIZ Competent and careful human driver NEREHIMTT HET
DEREFHEEZRL-EXRTHS,

m Emergency braking area
ﬁo 75sec FlEnHEN ,:_x?gi;;‘“-;.,

Cut-in Perceived Boundary
e ) (Cutln¥IHiEST)

B -
b -

B 13. v b HIM M LRI BTIR R

HEABEERKETTOEMICAYMUSNILHHTIERELE. hyb MV EROESEIREE (5
HOEIRIE) CEERT D, EXBREBIZEVT, EREMHBFLTETLTCWAEMIEDLENST ERIZSS
DEBALETLTND, COSALDEDEBEEBOEHICE WV TIL. BEOBBEEREETLTNS
BHEADYMUTHERMULENSETLTNDEFEZIKN, FCTERRBEFEHALE-T 405
L—oFzo P LGVWEROEBEN R (S5 DFIRIE) D2 H (R’ 14) ho. hyb1 I OEREH %
E&ELT=,

IR HI DR, BEICESTEIREE %DL,EM,%'J?b@%?ﬂ%#‘]&ﬁ#‘éi‘*ﬁ%#(f‘ﬂﬁ#ﬂ&ﬁf"ﬁ)l ’3
L\’C(i ERXBHAUNT AN EHLU-RRIEEELBIREHIMTEETORMERE T H_ETE
BETH D,

15 (SR RRBHAT 200, RRDHEE

) SEDEDHRIE ssm=a.5m oo Lateral velocity(ms)
qomie- 20— RO
| l ; 0.75(m)/2=0.375[m]
tile || ; : T mARE : 1.8m/s
|[ ﬂ 50%ﬁ|e:0.75[m]J s
15 _,,1 RELIEIEZIEIL __I “.__ )
E% 1.8m/s EEELT
0.17(mis) o B(m,’s)

X 14. T 55D DIRIE | DR A T—4HE
B 15. TR AHHERE |ORHAT—IHEHE

MEREHIMT HFETORMIOEHICH-Y ., BARRNTERESN= FSAEV T V3aL—2ZERALV-
KRT—HEFERLATET o= RROBHREHZR 16 ITTT,
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- BTEIER | B

EHROIES | 3.5 m
BEEEEE V.| 100 km/h
AL NESERETRE V,|70 km/h
7y VEFERAEEE V, (1.8 m/s
hybA > FIBERSTTCAE | 3.0s

16. FSAE VT 32 L—4RBRDETHREH

EERIE—MEES14/3 20 & (R DITHL MEDY UIZE DT/ 30 IS (RIGEFE . BIEHEE) 2518,
1 A=Y 2 EEHAZTV I EBE2 BEDENTNDFENEEZLE T H-ETRIREHIT 5FTD

FrfEZEH T 5.

® 1. RBESMEORME

miE

A

it Hank

(Expert)

A SR AN 114,

FEFEVSESEL L TAENICEELTED | -Bltes WitsH
BIL1EMN EOEETERERZEITIS R 38.70%

(Beginner)

FFRERRSAN 9%,

RITEUSESERB CAENICEELTED | -Bites i3f
FICIEUTORETESREBZEITSD -9 23.15%

EREREZ (B 1DITRT  EBEAVN U RABISBIREFIET T 52E TORM K. #1E O F B TIEH
0.8sec. 2 [EIH LIBEIZH 0.4sec EDFERMNFONT-, CNOEERERNS ., WEIDHIE TIXhEDOAVE
Ao RIBOHLFHEEBREHIETTHHRZELTWNDEEZALN., 2 BIBEITAYMMUIZHLTEELTE
TLTWA=0  MEAYN U ERIBOIBFRA LT ELLD, — AT, FIA/\HEEL T TELEEHIET
[CETHFMIEBHETHY (K 18). [EIREFIM T 5FETORM 1% 0.4sec EEELT=,

1.50
0.81 0.41
H
o 1.00 e
% .
— ]
o . R
# 0.50
L ]
e —t
0.00
#E 2EBLLFE
(n=6) (n=7)

-#IEID¥IER : ¥0.87
- 2B B B ED¥IER : ¥0.4%

B 17. FSAEVT VS aL—3RBHR

FIE

faa BRI BB AR
[#1E]) 0.8s HRIRE

‘W ﬂmara 0.75s

méﬁz/ o

Cut-in Perceived Boundary
(CutInfifise)

Cut-in Perceived Boundary
(CutnfliFiEs)

18. i A RAB S e fEl LfE R HI M B ) D BA £
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BLRODEY ., BRHMERIBGABEELEREHMIZIETOBBORETERINS, EEEE
FT—ANSLEBEHL-RAEIEE 1.8m/s & FSAELST VI 2L —2ERBEENSEHL-EIELHIMNT S
FTORER] 04sec ZFTE L, 1.8404=0.72m ZBERHIMERETE LT,

HY A2 DM S SRR M

BRER 8 DFATITILIZHTIIHSHER 19 £iD,

Perception Decision Reaction
[1h}
5 L__Acceleratdr pedal Brake pedal
c
® Risk Decision on Accelerator L
© _ evaluation braking pedal e
8 Cut-in Perceive completely N Deceleration
o \ 3 2 y released - .
Time
Perception time Delay in decision Accelerator release time Foot transfertime Deceleration occurs
e b P b b N
) P -~ g

0.375m luou»z‘ﬂ

0.75sec*

[Other vehicle starts
lateral movement]

Braking delay(=

Free running time)

Bl 19. Gompetent and careful human driver model (Cut In)

HtAR (FBFERMEDERMEER) OEIRFIETERIC DU TIL, UNR &2
FIEDRDONDERIE TTCH*=2.0sec LTE

# TTC=2.0sec &£ E&ELT-,

® ADAS detects confiict

o Systemindicates
conflict is imminent

& ADAS issues warning

signal
- >
-

WARNING
SYSTEM

DRIVING
ENVIRONMENT

PerceptionrResponse Sequence

o Detection: Driver attentiin

e Identification: Understandng
e Decision: Choosing response
& Response: Taking action

High-priority waming : ground 2

secunds prior to crash E\rent

BHRAMNTAUICLDE BR
FESN TS (K 20), ChESIAL. fitA RO AR5

s @R

(TTC: Time to Co\lw'sion)=

HREEEE (L)

HxEE (aVv)

DRIVER

Unsuccessfu
Successful

A

[ECE/TRANS
Annex III (
for high-pri

20. UNR IR ER SIS (BIA)

(C)Copyright Japan Automobile Manufactures Association, Inc., All rights reserved.
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23312 Hhyb7ok o)A

AVRT IR FI)FIE. BENERTIATEMINRABRBERAL—Fo D (AVNTINTEHUF
A THD . CNIEETEBOAVL 7V TEERAICEMHERT HEERETELEFLER (BE. %
FREBLGE)IZHLTREUEHERT 50D FIATHS. B 21 [EERTERAAYNT IR BRI
Competent and careful human driver DN EIREFIETT 2FE THERFHERLE-ERXRTH S,

CutOut
S e
L

N

Y -
{ 2
- 5 f- i)

bR HIEE =
.‘&@?ﬁé 0.75sec m T
H“Hs_f:;d}
— e v

SV S

- T = :‘_

soozomE ) | |

| =L =0.375m 550afElE  Cutout

 pe

(CutOut &)

21. Ay b T oM S M LRI MR R

|
ceived Boundary

FATEMANYNT IMT DL T DERFML ALRLI=AY M D HIB R G ERRIC, BITERDE
BEIERE (S5 DERIE) TERT Do WML DVNT IO EREETETHY . hyrT I D HIE
Ht, Dy U ERRICERBHAT 2D S0 DERIBEO S TEZAVRAZHEERYH(H 14),

T WVETOMIEDR. EDEICHET SR L 1TEE

RZHEKDE 04sec LEEL-(K 17, X 18),

RHLAREAITT 55 TORMIL, BRT—

HIRT I DFEGEHEBRFIBDOEHER 8 DF AT I SLIZHTIIHSHER 22 L7155,

Perception Decision Reaction
A
[0}
5 L__Acceleratar pedal Brake pedal
C . .
< Risk Decision on Accelerator i
™ evaluation braking pedal s
® Cut-out Perceive completely _.Deceleration
o : " , released L
" hd T'm:%‘e
Delay in decision Accelerator release time Foot transfertime Deceleration occurs
= . b Y
Ty el i -

0.375m

[Other vehicle starts .

lateral movement]

(C)Copyright Japan Automobile Manufactures Association, Inc., All rights reserved.

0.75sec*

& 22. Competent and careful human driver model (Cut Out)

Braking delay(= Free running time)

14



23313 E&EFIA

PR FIA (T, BENER T HEITERMARARBET SEERELEVFIATHS, Ak LI=hy
MU HAVRT O FIA TR RITEF IR EEROL—F o DM ICES RSN D ETH-
EWNROERSFIFCENTIEHMARDER DA TH A0, RITEBEZBIREHIETS HFE TDRHE
DHEFERTNIERU, FIRHIMTIE I S (XATR EFEHRIC 0.4sec HEATIRETH D,

FEATERE

B

IR
— D

P

23. W FIAICH T EE I ETER

R FUAIZE T HERHIOFEGZER 8 DFATIILIZHTIEOHER 24 £135,

Perception Decision Reaction
@
S L__Acceleratgr pedal Brake pedal
'
© Risk Decision on Accelerator _ g
™ evaluation| braking pedal AT e
‘8 Deceleration Perceive completely ‘_Deceleratlon
o \ ” il P released 5 y
" Time
Delay in decision Accelerator release time Foot transfertime Deceleration occurs
o L e .
P Fatll ) Cabl -

(worasec

0.75sec*

B 24. Competent and careful human driver model(Deceleration)

(C)Copyright Japan Automobile Manufactures Association, Inc., All rights reserved.

Braking delay(= Free running time)
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23314 HEBHO-ODINSA—LER

RBNELICET AR EEEDBHICEVWTRELRGDH/NTA—FETRIITY  XBHELICET S5
DFIAFERIK. BEEE. BARESMEOMELBENDTER NFA—FEHB) ITE>TERMS
nb, S F)A TR EGNSA—FEBZEAMTRIESRE TERL. TDEEIZH LT Pass/Fail 15
HFEEHT D,

® 2 RENENSA—FBEE—FE

Operating Roadway #of lanes = The number of parallel and adjacent lanes in the
conditions same direction of travel

Lane Width = The width of each lane
Initial condition Initial velocity Ve0 = Ego vehicle

Vo0 = Leading vehicle in lane or in adjacent lane

V{0 = Vehicle in front of leading vehicle in lane

Initial distance dx0 = Distance in Longitudinal direction between the front
end of the ego vehicle and the rear end of the leading
vehicle in ego vehicle’ s lane or in adjacent lane

dy0 = Inside Lateral distance between outside edge line of
ego vehicle in parallel to the vehicle’s median longitudinal
plane within lanes and outside edge line of leading vehicle in
parallel to the vehicle’s median longitudinal plane in
adjacent lines.

dyO0_f = Inside Lateral distance between outside edge line of
leading vehicle in parallel to the vehicle’s median
longitudinal plane within lanes and outside edge line of
vehicle in front of the leading vehicle in parallel to the
vehicle’s median longitudinal plane in adjacent lines.

dx0_f = Distance in longitudinal direction between front end
of leading vehicle and rear end of vehicle in front of leading
vehicle

dfy = Width of vehicle in front of leading vehicle

doy = Width of leading vehicle

dox = Length of the leading vehicle

Vehicle motion Lateral motion Vy =Leading vehicle lateral velocity
Deceleration Gx_max = Maximum deceleration of the leading vehicle in
G
dG/dt = Deceleration rate (Jerk) of the leading
vehicle

23315 Boundary DEH

B @Y . BRI E#{EX. Competent and careful human driver BT JLEIEFE CTEHMNAIRET
55, REBEEHDI=-HD/IN\FTA—2EH (L. BENEGL VA TLDHFBINSIRRERSFHEANT, IT
DINTGA—ADEEEIHRELDELIZET 5,

16
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2.3.3.1.5.1 hybA> SF 1A D Preventable Boudnary HH &5 R

WM UDREREL, BEREAFEREOANEEBICREEENTHSIND H 26 DFOTY)
T TRENZNTA—FHRICENTIEAhYM VEREDERIFFESNGLY,

" x : | | L Initia} | [Ve0] Ego vehicle velocity
[ve0-V0O] Relative velocity
Litiel [ [dy0] Latteral l:_iistan_c:f—:*G
~]Jvo0 _ [dx0] Longitudinal distance
N allenging vehicle | | yelidle | Lateral | [y Lateral velocity
#ilLatteral distance

ex) Lane width : 3.5[m]
Wehicle width:1.9[m]
Driving in the center of the lane

dy=1.6[m]

25. YR F)FDINGA—E B EE

Relative velocity [Ve0-Vo0][kph]

HLCHL CI W
L u!mnmuuuﬂmmuM\ u mﬁmmuu|m1uu g
1 Wa | Wl |

i
‘ Z ( #: no collision
§ l“l"m u ’ @ : collision(front,back)
] © : collision(side)
! ummmw . : Interrupt backward

. Attt

dy0=1.6m

Ego vehicle velocity [Ve0l[kph]

Relative speed is higher than own vehicle speed

26. 1y A>3 1) Z D Preventable Boudnary +—4%3—k
233152 hyb7ob F)FOEEBHER

AYRTOLDREEEL, RITENDYNT IMIZEICHFETSIETORRE(EIL) BEITRL T, #XEE

IR RETHAIENERIND, COEEEH(THT->TIL. B L7= Competent and careful human
driver BT )L CHITE% THW=20sec CEBHEETIETEEEHL TV, THW=2.0sec [TEEDESH
FUIEEARNBTESHBLGERALZETHS.

17
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Inidal. | TniLisl
condition| velocity

Initial
distance:

[VeO] Ego vehicle velocity

[Vo0] Leading vehicle velocity

 [vro] Vehicle in front of Ieadmg_vehlcle

[dx0] Longltudlnald|5tance

[dx0

_fl Front of lead distance

Vehicle | Lateral |
mokion rrilicar

(V]

Lateral velocity

# [ollow the leading vehicle in THW=2sec
Vol = Velb(Same sgeed as the leading vehicle)

VD = O {stop wehicle)

21. HYRT I F) A DIRFA—2BZE

dy0=1.6m Relative velocity [Ve0-VoO0][kph]
(m/sac . v
3 -
6okph | ¢ s0keh | &
F“ " Front of lead distance [dx0-f] E [m] ) Front of lead distance [dx0-f] [m]
g [m/seg. e e ) m/sec, O
) .. .
N :
:E 40kph E' 30kph E
g| foeh 1 kpa| ¢
e i
z L i
=
g " Front of lead distance [dx0-f] ~ i (m = Front of lead 8istance (dx0-f]
B Tm/se o [m/ses
.. .. HIiHlmmmllmlliﬂﬂ
'E' -Z; ;Et”a'fuﬁﬂ'_ol’m BICEIDIAH
2 > o! ST B
20kph g 10kph % .: gg%
: 3 BRSNS
8
) ‘ Ilﬂlﬂl!llﬂmﬂ!imﬂm
Front of lead distance [dx0-f] . (m Front of lead distance [dx0-f]

28. vk 79+ F 1A D Preventable Boudnary T—45<—k

(C)Copyright Japan Automobile Manufactures Association, Inc., All rights reserved.
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2.3.3.1.5.3 JE > FFA D Preventable Boudnary B HEE

RS F)ADREEEL, FIAEMD-1.0G LLTORFE. HLLIFELERIF L TERER B ATEET
HHZENERIND, COEEEH(ZHT->TIX, Al L7= Competent and careful human driver 7 JL
TH5ATEZ THW=2.0sec TERETIETREFHL TS, THW=20sec [FEEDETHLTIEERNR
*SRLTCERALETHS,

gl dx0 i) Initial. | tnitial | [VieO] Ego vehicle velocity

e condition| velooity n 3 -
m (L1 Iq | lvo0] Leading vehicle velocity
Vel Gx_max._ Challending Teianee| [dx0] Longitudinal distance™’

dG/dt wizhicle . : -
/ vehicle | Pecelera [Gx_max] Maximum deceleration G

[dG/dt] Deceleration rate®2
. #1 Follow the leading vehicle in THW=2sec

Vol = Velf5ame speed as the leading vehicle)
w2 The most severe conditions <

B 29. FESF) A DTG A—2 S E

Leading vehicle velocity[VoO0] : Same speed as the Ego vehicle

Longitudinal distance[dx0] : THW=2.0[sec]
1.0

0.9

0.8 EEEFEEEEESEEEESEEEEESENEEEEEEEEEEESEEENEEENEEEEEEEEEENEN
D? EEEFEEEEEEEEEEEEEEENEEEEEEEEENEEEEENEEEEEEEEEEEEEEEEN
’ EE N EEEEEEEEEEEEEEEEENEEEEEEEEEEEEEEEENEEEEEEEEEEEEEDEN
0.6 EE RN EEEEEEEEEEEEREEEEEEEEEEEEEREEEEREEEENEEEREEEEEEEEREEGN
EEEEEEEEEEEEEEEESEEEESEEEEEEEEEEEEE NN EEEENEEEEEEEN
EEE N EEEEENEEESEENESESENEESNEEEEESEESESESEEESESEEEEEEEEEEEEEREENEN
B R NS RSN EREREERENENE R R RSN NN RENERRENSNLNSNSNNSMESRMNSHMNRMNH®SIMESH:N.
0.4 HEEENENEEESEEEESEESSEEEESESEEEEEESEEEEE SN NS EEEEEEEEE R RN
EEEEEEEEEEEESEESSEEESEEEEEEEEEEEE SN ENEEEEEEEEEEEREN
0.3 HEEESNESEEEEEEEEESSEENEEE S EEEEEE SRS NN N EEEEEEEEEEEEN

0.2

0.1 E S S EEEEEEEEEE S EEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEES

Maximum deceleration G
[Gx_max]
[ ]
L% ]

10 15 20 25 30 35 40 45 50 55 60[kph]
Ego vehicle velocity [Ve0]

B 30. @K F1) A4 D Preventable Boudnary T—4—k
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234 RENEL DR EMHEF &

REREDEARMLGEZ AL, IRBNELIZEITEELFIVA T, BENETICEOLWTELERZREET D
ZEITHD,

HERRLERO—RFIZGYFLIILEERETHE. BEO-OITRELGREBNRYITEEREY LS
VIZERELSD (E 31), T NEUICKYRBHERLLTELDIBRZRIE., ERICHEETHEDEELERS
TE4<% 5 False negative(RRENE LU ERICIIFELLEVWLDEFET HERH>THIETT S False
positive GRIREN) D 2 FEEMNHSH(H 32),

Ligmpine ol
/IR (S

Difficult to detect target

»>
d

s

Difficult to detect lane

31. BERPDIES

Real World
Positive Negative
={F1ET 2 =TFELAE WV
= False Positive
= =T—2 h
m}.l*_,g True Positive (Wi WLWEOHF A &Y
2 5 = BRANALTH BLTLES)
@ ) — S04
2 @ L |
@ | W ®
2 b) et
S False Negati rue Negative
o [ O g | =—FbLELZLEER
B . ZHRAN
E?'y —RikL. T ol
=% ® ©
v
32. NELICKYELLERER

20
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InorilAaEbhELLE. Bt 4 BEORKRIIOVWT. REEEDEZAAITE DV FHENBETH
% (X 33),

2 kinds of perception 2 types of perception result with disturbance
target false negative (FH&40N) false positive (FRH&%1)
Road object No collision on traffic disturbance because of No collision on traffic disturbance because of
false nepative false positive
= (i T . >
[[[]]Ilmmm’ e » [[FrEGKI
(9 ] — =) (a_ ™) (s o3
moram T = [FECK»
Lane No lane departure because of false negative No lane departure because of false positive
/" & e &A‘ihadnw
[ True | [ __True | alse

33. RSN ELKRD 4 5%

RS ELD /AT A—FEE (T ODD FHENICEWTLUTZERL., NELERCEISEYGEHEZED
%o

1: ERES, ERBE, TOMOERE -REGETERSINSEHE

(f5]: fRFE 50m AT TILBITIES . BRZE15cm LU EIBEMEXNR, BE)
2: METEDL. HE—EDNHEERTHYFLHELHMESNHEH

(fl: ME. LS. KIEEE. L)

F.COREEZFBARDEUH(TEY S ToONDEREETELL BHINIBH VAT LEK
THREINELDTHD, ULDREMHIEDTNEENTHEUTDEY THD,

TR )
’

’ p
———h
Ty
i 3
Ligpioni iy

Rt
TGSy 3

i
Difficult to detect target

Cause
> I
rd ‘ S B B O
Difficult to detect lane Perception Disturbance Scenario Structure
2 kinds of perception target
False Negative False Positive
Real World —
Positive Negative .
o True Positive False Positive mmﬂ]]ﬂ]ﬂm'
w | & © () o='p - e O Ghost
Effect £ oup 05D Pzt~
§ P False Negative True Negative L ghalce Lias
: ) = "
< © /—‘ & V4 &ﬁnmw
2 types of false result with disturbance Lhiee
Pass/Fail Avoid collision or keep lane for each traffic scenario under the condition of the perception disturbance

34. BESNELDEREHTEIO—
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235 EiEENEln R eEHEFiE

EMEE S ELEXRFERGHE (BIZIE, KI=FYPRRGE) THD, bk ADRSANTEFRT
ERVERTHD, LOLEHN D, EBHRE . B EESJVERRERHICEHTIOIEHRD LTS
ANERDLTETIHIEAHESD, DFY ., —RICEBZETIHAMRELT, M. RELLUT
DOZTITREDERRAUIR ST, EEHANHFEFEMHEICI > TERMNBRR SN, BICH
FSNEESNDAILEERT D, [FEAEDETIH, IRTORHFAEZMFLI-A CEERKRAE P RETRENT
EFHICBEARLEOMNREISETTEDIILEBMRER T OO DERBERT CEBRMFERES
WADD, T, BECHRBEETEWITHEIGRRERREAHLERITENTIX EREEENE
BETEAMFSANABEETHIEAEBH TN TS, LLEDFHREHICEDNT, FRIFIRELE
mEFSNEISH T HRMLGR LT IO—FHEASNSD,

6 CHIMRLI=&DIZ. IRBAEIZHITERZ S FIAITENT, EfMEENEL TICE W THEREEZ M E
THEITHD, BEDIZETIEIFRAIGETRBAIGEL S FIAITE T 5B RERERE LU T RalsE
TERBAAEELE ST DOEERBENHEEFICEEL TS, LEA>T, BEEARELEEDOEFENT
HlEBNELICKYEROEFHAEILLIIZE.AD HElllL, ETEFMITHILLGCERZRESE S
shA—LEAKROEND, LML, CNEDSNELAEIER AT REEAREMZSIEEITIHEES. AD BEfflE
BRCYBAERLEMT B=OICTRANI 74— B EEHT 5,

35 &, FAIMREAEMERMNELICH T HDEL7TA—FDEKflIZRLTINSD, RO EERTIE,
AD EMAS, BN -BRE CRIE ARG R HICIES-DITTRYERO B BHETICERELFIZRLT
W%, CORRETIE, EMIFETERH T HLKTRICHIET 5 ENTERITNIEESAEL, XTI
[CHDTRIF. HY—2/VERELI- AD ElIAERBRICEBL., TNYEEDIBIHIETES ISR
L. BEFAREEFATIICERSN-EMKE (FIZ XRKBERGE) ZFRELEHIERLTNS, Lizho
T.EmEHNEICH T HRE7T0—F (3, El Gl sk B L Em K #H A e KB D E & IS
B HEMEHTHNORE THELGERICE DTS (X 333 HSH),

PreventablefBIfi COET (I : ZZADITY MNE)

E)=— @) = =)

D1y g

A e [N aiicontrol

UnpreventablenBilgi TOEIT(Best effortfl : Y —41 7 TIEADFFEIF)

®—’®"‘ h P »E BARE |

ABEE !

RAEHS nE

0 54 [ NGANEBAOINIT]  miigation (Best erort) |

B2 35. [E:@EATRE (L BY) LEBAAIEE (TR GEMESNELICHNT 5RE7T0—7F

LIEEBFER . RBNELLHAEHETIHEE . AD BELELTOREHITERMOREMEZHIFTENE. T
AMERICEEZEALL, T, RICEALTIIMEICHLEZEERIFTH. HIZIL Cut-in TITERENE
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LT BEFTHY. AV FILDORER/INTA—RIZEENTND, KHOTXKERFTIVAICEmSELEHE

HBEHELECTHEREXMICFE MmN TS, EMEENELICE TOXLE L, BREADESTFLEM
BEICAT AR IM/\DETEELEREICE - TEREEENRESNEREES LB RIESEEMIC
FOTEBEEINTLSIENFMRIZHDS LT REBLVLEHERETNILLL HIEREITHRER

BRLENWCEITHD UTFIZRNELBEREEHETT,

> BREIREE: ERERHEMN 03(OvI u) UL, 34V ADON DITEREFEED BIZELLT (-
8:25mm, % Z:30mm, 7~y k7k—)L:20cm)

> ERER EREBESORENDH—T R=460m. FEiE 100km/h
> BABRZR ERHIEERFNELOEZE 10m/s K. EiE 100km/h

CC TN ERBFICRETIENRVBELVELTHASZEMNS I DDERICELTITZ2TMEL
95 (X 36),

RwbRk—JL: 20cm

R

Ov47u:0.3

%

EE: 10m@100km/h

RHfRAE:460m@100km/h

36. ELMERN S ELOFHl S 4

COBRDHEFHEE. ERETEBRLGENETHS, CCT. COEHTEITHERGMES (FIZ (X, #ERES
m/s LLEFARA) (&, #EEILFH ODD ELTERT ALENHD,

BICHREEEHLLT, ETPICSEISE=RAO—/N\UIF¥—I2D0 T, VAL BEEMT HRIZRET 5
ZEMNKRDHOEND,

UEDZRERHEDRNEENTHEUTDRYTHS,
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Tratfic

DT Safaty Disturbance
Risk _ Sce:

Vehicle Disturbance
v Body input Tire input ‘
Stability | [ mw ]
: I |
Disturbance R Naura Redurtas | [0
. geomelry conditon & condion
Cause Scenario I —T— P
I
Structure | Superelevaian ‘ borgudtal || Cumtas || Cossind | Tabwind | Hoaduind %"ﬂ;’“ B'“’::m“"" P‘E‘S:" Wear }
W 2. - B @ ) = &
2 =07
- LAy
Safety Risks
collision with Surrounding object lane departure
> Road Geometry Curvature N/A g TR i
Ba Reason
o £ Natural phenomena Crosswind Curvature: i & & OUERFREEH LW H v

Crosswind: S&143 TS, EREEEY

Effect i ot TTBEFTH B i
" Coefficient of friction Coefficient of friction: EEIIFEERER, SlEEHI T
B Road surface condition
£ External force 3 v
& Siansiosammenensnand
L ; o~ N/A (HReEH)
Tiee: concition Purneture BT (U LEN) o4 ETORBAT S 7 E AT S

Pothale (mm)]

¢
Coefficientof friction

P No lane departure because of combination of reasonably
@ o) foreseeable stability disturbance worst case.

Curve radius 1 {curvature)[m]

Pass/Fail

37. EmESINEL R eHEIO—
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3 VFIAR—RDRERETOEX

38 (X, EHBETIEL AT LADAS)B LU AD Y RATLDREREIC—BMICERINGTO IR
FOANTHS V FETIVIZE I RS LIVEEY A ILVICET2ERNLRESRITETOERDOH
MR TH5, RIAIFVEERIOREZFEDAHITIOTHHAERTEDEE 74 ANS0ODDIZEILI=®
UHEYRTYTDRAOCYIND T v A IR 7O R ICHAAD ZEITE-> T BROMELIZHE
Er[geTH D,

| Socially acceptable top safety goals defined by |

authorities
Item Definition Safety
Assessment

Subsystem and
Safety Design
& Concept
N

System
Development

Final development
sub-process before
customer operation

Incident
management

Test scenario DB

X 38. RLFIETOERDEEHERXT—L

3.1 BREBREDAFT—LN FETILDRATYY)
3.1.1 FATLES

RERIMTOLRIE, BRICRESN-BEEGEROETHBERNICEOVTREBEICSEASEILD

Thb, BENBEREH OETEHE (FEITERTFEE(ODD)EL THIHIRETESR SN S, ODD OREIZIE.
DD ERDOIEE. ERNDOAE. EXREGEH. SIUVRBEEFHELEDERASENLZ TNIEESA

LY, Ff-. ODD EBRDIMUANEFRE T BN TAH—IL/ N\ IEIRLEASNDIBENHY . AD VT LIE.
EEINT= ODD ATHELTLDIMNESHERETINELHD, 0DD DEEIL. I—HFITEH SN,

AD VRTLEEBMUEHEL. BIETESLIICHEAINGITNILAE 54 (Khastgir, Birrell, Dhadyalla, &
Jennings, 2018),

HE.E 39 ITRTESICODDERRELF A AKRREZIVEL T LTHELZET, ODDEFEIZENIL TEHE S
FIAEBIRTHIENTES,
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View from outside of system View from inside of system

=Must be understandable for users =Must be scientific and holistic
_________
6 s
‘\ .-"L,‘__ |Perception limitationj
e - - |
= = =
s b
= ~ S
A -,
(AW ‘\“.h \\
==l O =~
4 e D $Z 009090909090
== |Trafﬁc disturbance

Technical Realization

Dynamic Road network Sensin
events logic interfaces

Open Open Open Open gITF +
SCENARIO DRIVE CRG Sim.Interf mat.ext.

B 39. ODD L F A EE 3 hTIULFIAETIVIZE IO AT LU LG EOBERE

3.1.2 REME

AIREPRY Z2<DF Ralgea s F A ZEREL., EITERET4EIH(ODD) L EM&EZ D EBIZRE T 557
FUF BB EEREARRIETE=-01C, RFMEESE7IO—FEEAL- ODD DEHMAETEEICMNA T,
RTLDYEZ(ZE D ODD DEMMICEEMNEEENEETHD, HIZIL. TERIEWVSAHEIL.
RSN ODD ICTEENTVWAIGEICA—FEERBETIDIZIE+HTHASN. AD L RTLBEIKIL,
BRI S EMIRT HENTELRL, SOV FIL ., RDYIZ, EN U Y HEREICRIZT aTREED
HHEE . FIXEMAERT A FTIIRICRIZTHERAVEE>BRELEORBOERFRBDIET)A
EVATLOYBZDBEANOCRDFEEEETHENTES, ODD #HMME LV AT LIBROD
HETRHRBRT 5012 VAT LOYBZIZEET S 3 DDATI)THET D, ChoDATI)IE, AD
VRTLDERENHATREIVYEIRER. XER. BLVERBRICEET TN ENDONELZHN
—3 45X 2),

313 REeFEtELLaV T

DRATLEHF, REBHATVTITEINVTHERT RETH S, COITET, BR/ICFH>TERINLR
EHBRL. FARYAVNVIHEARAEN, DRATLREICEVWTRE SN S BRSO ERLGIBIA T EEKE
[CMABENBEDT, RESMHFAILIE ENOEDTINTIMIRESTRATYTIZHIBY . COITEE
EOTIREOBMTREIGLTRESNGS, VAT LEARTORICE T AT L ELGERERL RIS
B1=%HIZ, 0DD EVRTLEKEDHDBEEEDERNEETHD, NIF. RESTATYITDREIE
EEMETY,

3.1.4 AT LR

DATLEFANTETL. TEORERA DI SNDE, VIR IITEN—FIZTORADEREREZET
EREDOLARTLIWBFEIND,
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3.15 IO RATLEETDRILE T LSRR

COFRT RSANEDHBEERLGLIS. VAT LALEROREMEZRIAS LU R L MR T 8L
EHET D, CNODIRFFER LRI, EPIGREFME. ERBIREPTAI—RIZEITHHEER
HRoN-EOYETANERAETHE DI LEIZLESD,

BREED YT TOERTE, YATL, AERERVERSN -T2 ROBFHNE I VYENGIERSE
FIvl$ b, Fl-. REMM I Y. PILTIRL, 79F 2T —EER KD TR REE)TREINT
REMAREERFENETHLSN TSI LEHERT 5.

RUAMEROYITOER I, BRSN-REFKEEC VAT LAEIAVR—R UM, RBSMEIZT
BEGVRIEL DSV EEHRT D, - EEL-ZUMEZIDOBENER SN LEHR
BHEICEDTAD VAT LDREMEELET 5.

3.1.6 BETERAAVE

BRRHEABDEREHETHIHODTANI. COIRTITIINET D, hblZE BHETIEE. XE
EFTVIEIVEANEEND,

3.1.7 J)—REIDRLERTOER

) —RBTDREERTOERIE,AD VATLOREEMNRATEDZ L, BLRUEFEIRINHFREEH
RNIZHDEZHERT S, L, BIRIE, TERET EAAVMBSAD LSHEMEERALTITIZENT
Z£5,BSA L. BB AERELEHATHLICKY. BRDTAMNM —RIZEITS AD L R T LOFHTIZ
ERZUT.BHIERNTHEELD AD BEMEHERT I, RERIC.ERELEL—TBHEIC.UX
TLE))—RTEEZNENTODVNTORENGIN, V) —REDAL TUNEBEIEMNRETEIN S,

3.1.8 AT UNER

AVVTUONBEEBOIRTIE. N IA—IVRT—ENRERIETOCRIZT—FN\vIEN5E, i,
AD BT EETREICL., BEDBBEELELIZI FRIFRAEELZ RROBERB L SE D, CORFVDFER.
2 DOERBRIOBHEILL TRL. FRIRBEG S FUFIZERIZED LS. ENOOROERBETIFS
ZENHFIN DK 40 SHE), RUMREBIZHEL., BHIERTEERR S FUA ERFIE RATBERR S F A EDER LR
3BEICOT. ELDORBRENKRTHIENHTFIND, IhiE, KYBLDUFUAHBHIEATEEIZE DI
DN TEISATEEEAFLY,

Scenario based Best effort
Foreseeable approach for functionality to Foreseeable Scenario based
No accident mitigate the accident approach for

mitigate the
Boundary * No accident accident
Learning process Sacial acceptance or Soundary »
based in field resilience Support for

Unforeseeable Learning process based in | Social acceptanceor

monitorin, residual social risk ) . resilience Support for
s Unforeseeable field monitoring residual social risk

Best effort
functionality to

=

Unpreventable
Boundary

Preventable Boundary Unpreventable Preventable

40. AD LR T LDHEALIZL DT R aTaEtE L ph L ATREM RIS D LAY
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4 Scenario Structure(FUAHR)

ETOIFIAFIE. TRTCOABELREREZIHCEHINIMEEEEETH-ODKRRMBEEETT
O—F%BATAEICKYEBEIND, COT7TO—FIZIE. ZREWNLYD BEZEDORETERBZIZ, 3T
DERLZOHOKFEREERT =012, EREEMNGRAVVETH D, KoT. [HHREEET
BDERZEELTE-ODRBMNTIZEIL T EZR/NVLETHD, BIRODEY, O FIVADEEILS AT L
DOWIBIZEEL: 3 DDEGDZHATIVIZHTHEIYSENELTHAHREFH. @I EL. EfES 5
ELEEBELTEREINS,

41 Z@ESNE VL

BB F)A L, BERIK. HEOBE. &J:Uﬂliﬁ@{_L%&EM’FO)%HJ%A#’)ﬂI KYUERIZ
DELDAREEDH IR BERRERT TS, RBEVTIVA L, —BULERF) A (UHELZHESE
EVVETHERFFI)AITHEINS(K 41)0

x Traffic disturbance P

|
}
/ General vehicles / / Motorcycle-specific /

M. AN FVFSE
411 —RERF)A

—REBDRBNELLFTIF (L BEROZRAFHFR, BEROEBE. GOoVIEABEDEMDLMES &
UVEBED . ERDELGHEEEERRMICOMB LU ET S LI >TERMSN B 42),

/ General vehicle traffic disturbance scenarios /
vahi Surrounding Surrounding
Road ' Egbohvemcle ' vehicles “ vehicles
geaniewry ST location motion

42, —lBEmHZENELFVAEER
41.1.1 ERERSE

DFVAEERTBH-012. ERBKERR. R, 2. BLXUSOTD 4 DOATIVIZHET S,
FTUAEBR D= DERL FTUA R 5EIE. EFEIZE R E R (Association, 2004) (Trasnportation, 2008;
UK, 2006)ISE A TESKIIZER/MDLETH D,

4112 BEEESE

BIEL—VFEERL—6DL—oF oV ERERATIVIEELGTSLOD. BEOEFHEL
TEHEILL—2F P THD, L—oF—TI2DOWTEREETH D, LI=D 2T, RETBHAREE D HHE
BHEMEX. L—F—TEL—FzoPD200OATIAVIZHESND, COEMBED S (X, FhHRD
ERBIKOEBEROBEAEHETREIND (K 43),
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Ego-vehicle behavior
Lane keep Lane change

|— Free driving m—\. Lane change

Main road Following Overtaking

Merging m.é’.. Being _\.. Metsin
zone merged ging
Road
geometry | peparture e Being m/-'—‘/
zone (11 ] inerged Departure

/4 Free driving /_/—‘ Lane change

Ramp & Following 5 Overtaking

43 EBMIREBEDEE/ FA—4

4113 FEDERONERUVEMENDSEHE

DFIVARBEICEVWTEREINAIRZHERFEOEMDAMAEIL. BEEDETIMICRAT HAEEELH
SEEREIND 8 AMDBEMETEERT %, £/-. AITHEEALITEDREENKREZMEE(ZIX, B3R
ERTDOIZERTEIIAVNT INETIEENH D hyhTOMNEREAEL-EE. BEIZERME
BOE=ODITEZEAIDELRHIMNELNGEN, ZOVFIAEEETA-HIC, ETERDRIADER
DEEZEREL. [+1]ELTRT(H 44, k),

Driving direction

A :
D vehicle position Cutin Cutout Acceleration Dec(zlteors;lon Sync
......... _ A =l 1.Lead(L)
e ion i e -
; 21| 2.Following(F) v v
cutin cutin ot
D : @ : D | 3.Parallel(Pr-f) v v
r 3 it out 'b cut out. Q, ‘\§
dacelération daceleration ecelaration 5 X Parallel(Pr-s) / /
o
g 5. Parallel(Pr-r) v v
f| 6. Parallel(PI-f) v Ve
dLL(‘!S?(\QI\ SV.CN;:IIH)H m:(e(;gi(l!m 5
atin m—— cutin — ‘@) 7. Parallel(Pl-s) / /
mlhm C - 8. Parallel(PI-r) Ve v

v have impacts, blank: no impact

44. ARDEmRMEGE L, ARDERMELBEOEE LLSTREEDHIEBDEAEHE(R)

BEEEOBEEZ. hybA2  AYET I IR, BR. D 5 DDTIV—TIZ55ET 5. T HT
DERMLIE. BEEDHEEYITLRREDOHIXESMEDHESITERE I THLITKY, FHEDE
HESDRICHNADENTTRETH D 44, AR, FIZA L, (L& 5.2, HXV 8 DEMDEEL. BE
EIHETAHLEFLL BREDTOMENORNTHIENTES, IFDFvII—I1% Wi d 2 EE
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ERDMELHEDHRASHENBEDETICHEERETARENH ST —RERLTEY . RES
MTERETDRENDD.

4114 FHRELTELDZENEFIVA

NFETITHRRLZVRATLETOCRADOFEREL T, ERK. BEEEE. ABEOEMMAELEEDOHES
BELTOFIAZFBEILTEAERTIREL-, COBEBEIL. A5 40 OFRELHEAEHLEEST TN
YIRATHEBRINTEY. 32 DA EHLEIE. EEORERTERABELTAMN FUXAITHIGELTLS
(B 45), B RERICHITEIEBRICOLGADAEEDHIT X TOERGEFEH/N—FTH5IN5 32 D
EHDOFTS ML, LB EH S FE(Annex DIZEDNWTEHET 2 EMNTED, COIMIVIRIE,. 2 DDE
MBI DHEERDO-H DK ENELDBIENLAN—EFHZERS, ZERE(Annex B), T=XEHDEMZE
BRICETADIVERGLFIFIIOVTIKX. EMSFIFEEBETILELHLINELALGL
(Annex C),
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(P =0 (EB =P (5

Ego Side Follow Leadl Lead2

Road Ego-vehicle

Surrounding vehicles position & motion

Deceleration

. Cut out Acceleration Sync
geometry  behavior (Stop) y
< gk x> <X
— R-> W 5 | WM(‘SZEEI M|{EPry R | |<| B> <§m>
Lane keep |o dw(___(?;%: 3 O ox o Gx o Gx
. d { Vi
Main < X G Z i = =
roadway 7 Gx o —ox dx
g || o, QO - me|
Lane change|o o O o o Gx o
=z =z vy =z : E%x = e GS:II' X
o
— X : Vy
Lane keep |o 5| dy gy >->
. VS TER 1 axdat Gx
Merging Z—“Qi z| @
zone ~N ™ i < Gx L0 ©
i i i T d 1 — P G
Lane change| g S my 5 W Sl Y 2 G;§:|__d
pd pd X pd pd o pd
e
—
Lane keep |5 25> S 500>
Departure < =
zone o o = - N JO R T =N G
. Sl e | | B | Naiacm | [ o
Lane change|g o|umE A S o| o cxme> | |
pd Z pd pd pd
< LN < - - O e B> N <—Ox_
N e ey <D mes | || oS amp
Lane keep |3 o) Gx S Gx S Gx
z z Gy Z Z
Ramp
0 (o)) X o | _d¥se - dx- ~ dx
~N Wl m_@m a4 ™ GmER | | -
Lane change|g| dx_@ﬁ o| ‘dy T |o S o Gx S| i
= GX g Z vy =z Gx = =2 Gx

45. — B DB ELS )T
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41.2 ZHWERBREOITIL

—RIZ, EICHRAL-AROEMMES SUBED S EE 44)F, BBESIVHEISERIND,
LOLGHS FRICE S TIMEL, BELRILERADKNAR—RZETS HAIBEMENHY . EMND
RO FIVADNRBEELD, CNoDUFIA IR COIIGETHNERTHASNATVIETOH
Y SRR DS, FMEHEETTTO—F (I Annex B [TEEEHENTLVD,

413 fHBEROEHEOEBEOERNRVDERELTET 27U

RELERBNELLFIAEETIE, BEE 1 DF:IE 2 DORBEEREOBOBEREH/A—LT=, LH
L. EBEORETIE. BHORESMEBLBZRARLGEFICHRLALGEITEZTS, BEDAERIE. BBERD
AN BEIND—EDEEFENZSIZHCT T IAZTME TSI EICE T INDE#R G —
REMIET D, NLDIATDLFIVAE—EDOBEICHEITHILICKY . BRLABDOERDAEEL
HEDEBDHAEOEEREMPITHN—TTEHIENTES, CNIEFL. 2O — U RFRIZENDS
MO HAIMDEMICKDIAV UL FI)FITHT I ERRIEDFZEEEREICANSZLETERTSE
5, BIZIX, RITERANEADBRESETIEEC —TVADE 1 OE). BEMICLSEIEEELN
FEELEE 2 0oE). BEMARBEOERBIUTICEERT S, MGG ECERLLFIA~DOT7T0
—FIZBEH T SEEHIE. Annex C ITTRESNTLVS,
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42 FERENELOSFIFT

BESELSUFIZIE. BEAROMIZ, BAESFUARGBENEL T UL HE TN S 46),
f! Perception Disturbance /
/

|

" Perception (Sensor) / [ . [ N /
/ Disturbance / }/ Blind Spot / / Connectivity Disturbance /

46. BENEFIFDHE

421 BENELTFUSL

RS ELE L. BREERY AT LAAREYERH T DIKRICEVTREMERICEZEESZALSLDES
. BN ELLFIFF HELESIFRITERE NEEZELI LT ORBECE IV TERMENS,
NEDERGZIKITHH50 RERBICEOSVWTEREZLEL. A— DR EELDIZLODHNSZD
HKRERAZESCET, BENEERZREI IV T HEERITHENTES, Sl EHEnE:
ENAERITOVTRERBICESERELGHAALEEZERITNE, BENELOBAEHOEETED
FIFBERTHIENTES, AR TIE, SVIRL—F —-LIDAR-HASD 3 BED (2D TERHS
B FIFZEER T D, (K 47)
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Causal Factors for Perception Disturbances

Physical Principles for Perception Disturbances

Perception disturbances
[ ———

= = ] E=]

{emcept for recognition)
T = —— [ } [mn] @
Y e = ) e e = e e e e ot s : i
ed e f

f gt |

X -

1 defined for 1
1

! eachsensor

o eges || Foadieaes |
e il |

Holistic and Finite Scenario extraction
based on the cross check of Causal Factors and Physical Principles

Eliysicibanciplcs ! defined for each sengo_r_:

Fhysicel principies ( Perc aption of Signals £ Sensor arentation] Pryscs!
Sgasfomotestonets(s) | sgrasfomomen |prncioes
" fhess LT3 ey pe— L
Millimetre-wave Radar E s PO L T A kn) o
Freqenc] 2 B g 5.; g 5 H g § = 3 E 2
i BRI SRR
3 S
i 2 < :
L =
£ - =
T E
™ & - [
3 —— s
3 ] -] =
™
(&}
Representative scenario for
g o = each principle :
2] le height [ — — |

» ODD definition

Example of Perception Disturbance Scenario Catalog

Principle | Principle | Principle | Principle
1 2 3 4 meEE

M\ &MCE]—E—""

41 BENAER LU RBEIZE DSV -2 FFRETOER

42.1.1 AENELER

RENEDERX. FTEEMEDUEEGRMNSIEm -tH |, [FRAREISIVIE BRI 3
DIZKATE, TNENHSSICHEMICAD, FEEICEVVTHREMICH - D ESN TRENILERK
REEBRT D, CCTIEHBIZIE, BE. BE. BAGEDRATEREZIL—IF 0L TINE, &K
BIZIZE., K. M E. BBEEDORBETHEEHKIT T
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/ Perception Disturbances /

!
[Vehicle-sensor] [ Environment ][ Target ]

Environment
Vehicle-Sensor

(11|

Target

48. BEBEDMERRICKSEBHNEIEZERADKSGE

| Perception Disturbances

sCar, Sensor

=@ o D
=D

Vehicle / Sensor Targets

[
Ego || Sabihr | Front surface | Structural Sraca Moving
vehicle of sensor objects P objects

I I ]
Road Road side| Overhead

surface objects objects
" Obstructions Moving
on the lane objects
I I |

Fallen
objects

Road

: Structural objects
| Lines || edges

with height

| Lights |

|?;ﬁ£i"ner;t| |in2i;ﬁllgiir§rlw5| vgft\rc?zgs "Mntcrhikes || Bicycles "Pedestriansl
49. BEN AL ZERDOHRE

|Anima|s
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42111 BENIER:Elm-t Y

Bl -t Y I ESNSBHINAER T, TOERIFETIMEICIY o BERM], Tbtz ]
BEU etV HRIEIDIDIZHEEND,

e« t22eA)

_ 77 T anmoms
= Cevmm

\ ?@wwam
Bl oY a4y

50. Ef Y D

a, b, c ENENICHESNLEHNELERDFHME. K 3~R 5I1STY . ChoDRTIE, HEY
[ZHE1TEHRHNELERDOFHMNE DAL EADZE - RENELORERENENTNEERSNT
AT

& 3. la HEM IS ELEE

©| usm

Millimeter waves | LiDAR l Camera
8 WlEBEA
o
o | IOHENEDST LS SR OHET FEE M EL L TSR FERAT - XTI LDRMITRRE R T
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&
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Millimeter waves LIDAR Camera
8 mEEsoE TGO EEsoE TOYEEORSE BEEoE CHRHEOFHA
o
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Millimeter waves LiDAR Camera
4 ) WO tHEm WHOE( - EEn WEDEL B0
o
BEMER T8 | -BEREETCLIRA (BEESHEETOL, BEEMITLLIIBEE (D00 EAS2dMMC I RN FIER EO | B0AHE R
FRAFERE T SRR T BARITERE O T SHEMET. 0 TR 13 BEEEL NS
APEMTORNELEE | - AHMEOR IO [((NDE T AL |OESCL T AMEE |24/ (Cd 38 TREEE D0 I SACL3EHL
2 g [ROTHELAHOREO |BIREEROTHL | RS0 BHTARCLASmA. | T BULEE, MTIERE T
T| £ |EF BFIARE R T I AAMMGRES )L |t MTE0EHC LS (1, 04/ (Ho LT, 8| 20 RS0 LAE
€| 8 HEEAL Al BEET. WERT
2= FiA SRR T,
g~ BAARMIZERLE T .
&
5
o
é (REER L inRnEE E L SO Hith- B4 55 | SORE - Eif - ERCLDS | SHEL (Bae) SE{L HS/N
2 Hith Bt L L BES/N 4
E #ES/N HES/N By SArenES(R (REuSreoRS(R B SEL(ERH9)
) ) SN
2 B SAenES(E |REANSHrSOES(E
9 i) 1)
E

(C)Copyright Japan Automobile Manufactures Association, Inc., All rights reserved.

37



421.1.2 BRBENILER:FDRE

[EARRE A FEINLZENILER L. BERBICEET 200D MHERMNSJEBEEY]. Te.
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B 51. FABRED S

d-1,d-2, d-3, e, f TN ENICHFESNIRENELER DM D55 - BB RE~ DL - R L
DHEEREHF K 6~KS8ITFRT,
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Millimeter waves LiDAR Camera
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Sensor : millimetre-wave radar
Physical principle : Reflection (indirect wave)
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Sensor : Camera
Physical principle : No signal (partial)

[“SRU (B9HH) "ORFESFUA] (W@/5 |z | & "
5 " A=4] i | &
- e = = MO ~ MWOHS : 50 mm/10min
e e (D BORS - FOBS : W 50m
T o| sm= EER 0- KTy
- Eitisa el ~ | BE: #:H AR EREmU
("% | &0 OE-AHR Y BRE:A HREE  HNTULS | R BhTVS
AT @] 2RI Y BDIOnBLEEE
[2FUADEEE] BER O ODD_EFR (kph)
Fﬁ'\"—’g gr&t@ﬂ%'ucj:o?ﬁﬁzb‘{&?b\ g@@ﬁﬁg‘t {)fﬁx—@ﬁﬁéﬂ]
(L 2R R MR SN AL « TOMEFRETT —IDSRERUV R FEHEIR
« B0, BIES0MAEBICR AL S RB EANEIT IEHERBTENSEEEIR

B 63. hAZITHIFT S5 ELRE TS 2L (BR5r#Y) 1D ERE S F1) A4 Bl

4214 BENEOBEAHEHEEME

RENEIX T DDEUHICHLTERDERNRKICRETIHIENHYBTEHIN. COLEERDER
FCERBEMRADEZENEVICEROEIG ST, ERESLZBA AL E-RBE MR IR ELY
%, ZENBROEINENIRFNEDORERBICEIEEZLILENHY. FIIAD TRy I RITHL
TEGDIESLTREMICEEZTHINT 5. HIHOKER. EVICEELBHAILLTEZELLGRE
ESLTIE AEHLEFTHDHRNET S (K 64),

61

(C)Copyright Japan Automobile Manufactures Association, Inc., All rights reserved.



SRR T 122 (]

T YRE

F2HA

%B]

RO

RIBO©

sRC|— 20|

D | FEQ
BHE | |
ERF TE)
BHG FI20

S A
RTREER
| mmamnERIRESL
— = BHEDE ISR
(=
i | TENCEEULRLEERESL
L2 AEDRHAONRS

B 64. A S HE AR RELTDHBEN LA RE

4215 EREHEREBL-BEERES AT LORES B

BB AT LIE—RBRIC. EROE Y ERAEDOE -t Y T2—Da  REBELTNS, VAT A
ELTOREMREZTMI ZGSICIE. T Y EBRICE DT LTOBEGEHEL-E VY BEAED

B FIAERO=EERBRDL T IAVANEERL, D AT LERELTENELZH T TOFEZE

LDET D,

(C)Copyright Japan Automobile Manufactures Association, Inc., All rights reserved.

p——

172

62
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/ Blind spot /
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[ Peripheral vehicle ] [ Road structure ] [ Road shape ]

Surrounding Blind spot Shiag spot
veicle [y e (==
Ego vehicle '-:l ” Ego vehicle
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Considering road curvature Simplified diagram

21 o620

o 13
~»9
1

st 2nd (‘—t 5th

& Right curve

Left curve J 1st 2nd 3rd 4th 5th

X 67. BIAAMEE 1 ITBT5ABEOEMICKIFEALE

68 |X. BAEMDEIE 4 IZHANTVIICF - TRETIETCORAMEEZ RS . BEMRER LTI,k
Z9P1E. 5 DDORAGIER.5.16.17. BLWL 18)FMETHIENTED, BELEINIVIDOEANEH—
JZBEBIHE FEAOHINEDETmDLEN., 2, 3.5.6, 8,16, 17, 18, 21, 23)A 11 HEFIZEMT S,
ERIDAH—TTIE. ShoDAIEN6, 17, 18)D 3 EHRTICEMARNSAEEMELNH D, CDIGE. TEH
WMICEWTEESNDIRAMEDHDBVLERSIND, HIZAIE, (& 6 DEMICKIEREREMN. ZD
AHRIOBEERICITHONDE B 1| ERBRDOLAEBEICEBENT 5, LIzA>T. REBITHITHNLEE.

64
(C)Copyright Japan Automobile Manufactures Association, Inc., All rights reserved.



REELOLDFIVADRAIZEDSNT, ALE 1 OEMICOVNT, IE 6 MoDEMIZKDEMIH/NA—
nd, AEDERIL. B 21,8, £=F 23 DUEBENS . FNODAAIDOBIEHEZICET I AEMICH
BRSNS, LB 6 [ZHITHIEMDFERIL. BEMSLIVULE 1 [CHITAEMICKIMEIETIEEHEBKA
DRIBEHBERIVEERNDEWN, LIS T AHE 6 DEMEFUE | OEMICESHRZHENTE
%, BERIC. O —23y 8 ITEITAEMICKDIEEL. RBEOBESIVER 2 ODEHKERELIVYE
BETIIEW, SHIZ Bl 16,17, 85XV 18 DhybA2 o F )AL Bfli 4 AEEDBKEICHY ., BEHL
HREREZETTELRN O BITHLERNASND, LEzD 2T REMNERLEMBITTEEINSALE 4
DEFIZE>THERINDEAIX. 4 DDAEN, 2.3, BXUBIZEFHIN, cnsIE. K 68 DEDEA
HOBEBRIZEHINS,

Considering road curvature Simplified diagram
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WELHD, COMEBENERT) 7 IEMES, FIZ X, STEEAERREL. BEMICBRGS TV
(EIEENA)EGDEE. BEMIE. BEAOICRAIOEENZE(EEHT)THAH LM THLINEIME
FIEL., ZD%&. BIMEMELLTODREET DIDLELH D, LHL., BEI) 7 OERKRZRET SE. B
HllE,. RICTUZIZRATHAEEEDHLIhYMM U EmZZELZTNIXESE0, CoDAIE. 55
VICETITIERBEEWGIAL. TEER. ARL—HBE)EEETIHE BUARERVFTIVAEFERT
BIEMTED,

"Avoidance motion" stepwise flow chart

Av0|dance Avoidance Road
trigger %% SERVERCE

Avoidance motion
starting point: approach
of another vehicle

Determination of

avoidance space

Stay away from
invaded avoidance
space

Driving location

e — ——
Avoidance ;
v Free driving, following
trigger
AV v ﬁ V Being merged
2 Deceleration o
Ego E avoidance ot Belng merged
| S =
Avoidance D /AN &
ﬁ space O ﬁ anger‘"ﬁ
rrrrr riving, following
B c- 1. EE#BMEDRIMNOETETORTYS
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C.2.1 [EIE~YH

Ego-vehicle
motion

Avoidance trigger types

Pattern diagram

Lane
keep

a)Approach from the front
and sides
Deceleration of the lead vehicle,
cut-in by the lead side vehicles.

X Approach from the back (rear-end
collision) is not considered.

a)Approach from the front and sides

B-8:-0

Lane
change

c)Approach to the lane
change destination

Cut-ins from directions other
than that of the ego-vehicle

X Consideration of lane change to the left
isn't necessary because of symmetry

C- 2. EEEMEFUFICEITHBERDETYFrI—3Y

C22 [EExT)7

E@TY7IE. BEEEAREBEETSIENTESEEELTERINS, BENAHELLEDETD
HEEABIIASNDE, BEMHIK. ZFOERBIYTAECIZHINEHTIBELNH D, REDT-HIZ. A
WMIY7FN)AERIEELTDABTIEAENEDET D, K C- 3 [F, L—oF—ToFUFeL—0F
IOV F)AOmMADEET) T ERFL TS,

(C)Copyright Japan Automobile Manufactures Association, Inc., All rights reserved.

99



Lane
keep

Lane
change

s Lane change to the left is omitted

C-3. L—oF—F( E)eL—oF oo (PIHBFBMN)HERT EDOERBT) 7

L—oF—J (X C- 3 O LEFEDIGE. NHEMmIXBEFERIAREL)]. BERIADELEP- (6).
PI-f (3)], =X BEMELIE[PI-s (7). Pl-s (OIM SRS 5, K THRIAShI-EHHAEBET) 7 THD
(EAERMDIETER). B C- S DTEPIZFBENL—FIOTEHELUFIAZEZRLTWA(EERTRSIE
HBR), COBE . BEDL—UFUPERDERICWAEMMNAMNHERELY TS, FTRIARTINT:
TYTHNENFNDEBIY T ERD,

EET)T7ZRELLZ. BEIUTRICHoNCOFEETIERD/NNI—VERELGTNEGRSEN,
BIZIE, RATEDQBENR A LG58, BE#IVTADEILICERNEFET S/ 23—V DHEEE
(& 2° =32 L725(K C- 4 BHR),

no vehicles in any of
the cells

vehicle in the top
right cells

vehicle in every cell

C- 4 EEIT)T7ADELIICERAHFET H/F—
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C.23 [E@EIYTF~ADHY U EM

BT FICEEAT TIZHEETEINEINEE . EDRIVIZEETE2MEHEEL-D., BHiETHRAR—
AMNSEBIYTIChYN T ARREEDOHAETMEBFELLZTNIEESLEL, BE#EIYTADHYRY
MAIRE/REEE AR C- 5 (2R,

a ' a ' a \ a ' a '
g _J g _J \ ) g _J g _J i
e | [ Range of possible

@ Trigger / avoidance area cut-ins.

C- 5. BI#TUT DAY AT RELEEEH

FRBEBTNAFAFENTWSDFEEIY T THS, BEAEILORIZBEL TR AERZEEELELSET
BPIEEEEZLE BT THOBABEDMECDE. ZNICHEETINEQR@OIZHITAERIZLS
NI DERERZEZER T DLENDH D,

C.24 HIREIF
ERBEE, ERMREEELBEOBAEHETHY . BRBEICLEERIFT 2 DOEETHD,

MERMIKIE, TEER., SRL—2. DEL—2 50T D 4 DITfESnsd, BEDOMEL. EET!
T DRAREEBIRAN DERBTERIND,
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a.Road shape

b.Ego-vehicle position KEATERRINOE I

Adjacent lanes on both sides One adjacent lane No adjacent
Left Right lanes
Main road Ego-
vehicle
osition
P Ego Ego Ego
Avoidance area Avoidance area
Number of lanes Lane 5 Lane3* Lane1*
required
Merging lane Ego- 1=t E9Q
vehicle B0 Avoidance aréea
position Avoidance area
Number of lanes Lane 5 Lane 3%
required
Departure lane Ego
Ego- ) m
vehicle E Avoidance area
position Avoidance are g0
Number of lanes Lane 5 Lane 3*

required

Ramp

Omitted for equivalence with main road (Lane 1, 2%)

K C- 6. E@EBELFIAICH T HERREORX 5
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Annex D
B T—RIE I VA T—ER—ATELHRET

DFN)FATFT—ER—ADTZEUNER T —RICEDVTEDLSIZRIFENENEHRBAT B=-HIZ. 2 D
DB RESNTINS,

DR/ YR HFAE(GIDAS)T—4

REBERTVARRZROBEMERIEE. HIZE. FOY DEHAT(GIDAS) T —2RX—X(Otte, Krettek,
Brunner, & Zwipp, 2003) CIRE SN TLVBREMMNWN—SNTWENELLETHZEICLYEHEMNRIEETH
%, Bl{EEL T, GIDAS DEMAFRRDFMIVDORBRETCTRABLEIRTOUF)AERETLNDS
ENNETHD,

GIDAS (. EHUFHEICEEL-BRIERINRAIR > TRBERE7FET 5, GIDAS TERINT:
B DA R (GIDAS O—F) EXRBERIFIAKRREREE (T L LLEBIREEL 1=,

D- 1 DELDORIE. BAEFMFIFLI-FER. 5 58S 1= GIDAS F&HO—F#HZERL TS, A731J A, B,
C k. LT —4tyMIE8ENIEFEERD 78 O—KE 7567 EMERT . CNODEHT—F2DL
BAREIERELTIE. 33 O—K & 6,787 EBMARBERVFTVFRRD T THMTEDILERL. RBRY
FUAERTIE. FAYDERER CTHREIN SR ERERDIFIT I0%FHRSATREMELH S EETRE
LTLh%,

A7) B (X, O FVADIR)YIRATHN—ENTWVEWNERFSEICEETS85 8 DDa—KELE49 D
EH(EERERERD 000605, »FIA—EDOERICERASN BB IKT—2 LB RER
BiEERBE. 200)IZEDNTVSED., CNIERMYERERDO WL OH DEFHBEREL TLVELVATERES
N5, EYD 8 DDFEEH/N—TB=OIZ. FAYDEBRFEANDELENDLELELDAREELH D,
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Percentage of accidents

Classification ﬁgg:: otal | No.of | covered by test scenarios
— accidents 10%
Description UTYPA |UTYPB 0.006%~ _
A|Contained in scenario catalog 26 7 33 6,787
(e 3 |6 |8 | @
C [Not included in scenario catalog 24 13 37 731
78 7,567
EAEBEC
Contents [gg&::

C.1 |Reverse car 15

C.2 |Stopped vehicle on road shoulder 8

C.3 [Stopped vehicle on start of shoulder 5

B.1 |There is a median strip 3 C.4 [Obstacle 3

B.2 |Reduced width 3 C.5 [Animal on road 2

B.3 |Special road merge section 2 C.6 |Other 2

B D- 1. F YA T—ER—RLEHIMCEREHEITICEKD)

AT C F BRESNFE=REFEZR/RTHNA—INTULVEL 37 Da—FKE 731 DFEH(EAD 100)EST,
I—FOILELBEHTIE. 3 DOI—RHYTHATIIN(EE 28 a—PFH . BRERITBITAHEE-ITEE
BRBCI~CHLOREHEDLSLGRERMTH D, EYD 7 DOI—FIZIE, ER LOEFYOE
. TDMDREE(CE ~C6) NEENTULVS, COATIIOIZEITHEEDRILATREM (. AD TV
CZTFITIZES>TRAELTHRETHY . 2L, BRAGRIED KSBHENLET7 TO—FHARLETH D,

D.2&E = EIEHEINHTSA D= DERRF)A 24T

NHTSA Pre-Crash Scinenaio Typology for Crash Avoidance Research [&. NHTSA —fi§8#F L AT LYS
AT —HAR=R(ZE KISV aB#RAEDT=OD TV IS5 a2 F A4 TEEET S, CDER
. BERDEEEFTAFTIVR . BLUVERERIOEELERETIHRADOSFI)ATHERSIA TS
(Najm, Smith, & Yanagisawa, 2007), GIDAS T—AZR# D AEH/EBERTHEIZEY ., 24700 —E3H
EOREETHARINIZDFIVFDURN DB DLEEHEILTHENTED, COBERIE. G5 37 D
BRIERFIVADTIVEER. TD550 16 DHTIVIE. BRERICEITHIERICKHET D, b
DATIA)—ZRAKELI-DFIAT—IR—RELBE T HILITKY . SFVFT—EIR—RD LM E &I
FHIENTEDR D- 2), COLEIE, 16 DATIIDIE 6 DS T4vILFUFT—ER—AD %t
RTHHILEEZRLTWD, BYD 10 O—KRIL BEFIEFHAARELGLOEZETHTIVICEL. 2
[CHN—FBOIZIFERIVO =T YT ANDHENLE T TO—F 2L BELTHAHEELH D,
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Classification

number of

Description codes Accident cases

A [Contained in scenario catalog 6

B [Available with variations according to road shape parameters -

~— C |Notincluded in scenario catalog 10

mA mC

37

s E—

C.1 |Reverse car 2

C.2 |Shoulder stop vehicle available

C.3 |Start of road shoulder stop vehicle
C.4 |Obstacle

C.5 [Animal on road

C.6 |Other

NN

D- 2. .z574vHF A TF—AR—R & NHTSA FBRiTI5v ahTT) DHE
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