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2 HBHEHEERIRATLREIMILIEE (Safty argumentation structure)

SAE BENELANJLILLED B EEERE [ D EAEEL X X~ (Dynamic Driving Task)IZ DWW\ T DR £ M 5Tl
KROWMEIZIODNTERET S,

21 BEO77O—FOERERE
2.1.1 RIEH - REFMFERIIMIC LIRS RE

EXERETRIEM EHHORRITMEEL TRELRYEL T ET— R EOREEMIEMEE
R AMRTOLRILIRER LELTEANTHHLO O, Tl R LHFFRCHIRL-TOU
THMLARSNT . BELUBNEEEAIBAICLMALT —SERTLET CLEHL, BRI
BENDD.

Fr-CO77O0—FDIGE . FHED + I DWW TIXETLEH CERBIICH T 2E—TJT4RS4/ D
A—N—SA DB THERNIZEHRBETELITEEIN, COBILDRBICH-D2EFTT—REEND
REFH-REEFHED,. ERICRELIDVATLADREEICEEZRIZFIERLGHHEFMREL TSGR
FEFGL, ZD TR HEICOVWTERICRET IRBEN - REFHITHTIRERG T HEDHIBA T
EHLD, EMEZ AL, EITIRBORKHEZR(EDAIETHRBELLTERERZRLEITIERDIEF LEHEHE
FON—FHEHEEEENICETFLILOND. COEMOKEOPIZTEEFNTOVEVWERIZKSBERER
M) —RRICRELLGENZEIFRESNAL,

21.2 T—AERE-SEEFIVAR—RT7IO—F

CDEILEHREFD BENEILEIERRCADASHFE T O X% SAE BEIEL NILIU E DR LM REICHE
AT 5158 0REITHIST 5102, BRLE-RBREAT 2 OFERT—4E[VFIFIEVSHTHK
RGHATIVIZHELTCEETALETUTIA T EAR—REMHETHT 2R ER L FIFR—RT
TO—FHRESN, FEDOTODINTHRE D EA TS,

B DI ELTHEILSNTOSETT—RERERIZ NIV IRAMVTETT 4 EELERA
ELTHEALIFHILET RAEBDIAVRATLDEBEZEA SR CalilEALBER N AIZEST,
REMLHLIIICRZSD,

LWL, ERICEIOT7TO—FIXERALL T —RFT DR EHED + D EDRBICDOVTER TV
W /FoN=T =222 FIFETVATIVRFIZTIERIC, JHERELIDRRISH T HMHE K
RELTHBERBLLIEIT —REITKFELIZIDTH A0 FIETRA LI E £ DEEE R
TETWEW=OTHB. =, NTVYIRAM LV THRESNSETT —ZETEBRICTETRHIO T —
A2THY. BEHEGENFILDDORRCESDMNEZRSRACEMRERERGIRAENN—L=T
—BER/FONLBNELNSI R REMBGRIEEDFEDRRAIZES.
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2.2 [Physical Principle Aproach Process ([RERAICE I FVAR—R-77O0—F) IOBE

BEOC7IO—FDRETHITMEFEISATIT7DERBEITHLT, RERBCE I FIAR—X
77A—FIZLBIT =74 TL—LT—%[Physical Principle Approach Process]#iZ2IET 3,

FIRILFED+ 2T ONT. BRABRERORERDOMEAEHEITERICEEL. REBEREZSFELT
HAEHELEZITTIEIREMNICRIIZPLYENT | +H BRI FEETERTELGL, T CIREZ (A
[CRTHETHEVNVSTITO—F T BEEGOHMEGRIRIERITTA-OIZRELRTOEREY
BIRAIDOREGDERE. BT, REOIERTEREN FRHHEL. #IWT: R BHVEL. B4E . EMERINELIIZH
BL. TOEREICNIBERICHEF RIFTER (root cause) TV AAKRRELTHEEILTHIET. A
RN DOREDEH S CRENGEHBEOFEEAREICT 5, (B 1,1 2)
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Position

Judgement

Planning

JOo+x REB4EER 5131, 22 =
DR BB DA . .
. - Y AN R LIRS C = IR B (f5I) F A
e & kv I — . . X
= Eﬁg.ﬁ;ﬁ mhE. RAIVE JARN. SV K. LDAR: FRobk
oy | PLEN EEERETR —_— EBREE T RBSMELDMBEZRE L >1-%
- MBS L. 3ESMEDENE
B Eh. Hik 5 EE R
o EERTEEHOE : BE. ARNSEAYBLURTAIZAHZND
RIE | acTAp@EsEs | “REBMEL | g
SR
External Perception Traffic Control

Path/ peed plan

“%m

[
Perception Scenario

ex.

Camera

Low signal from a target in the darkness

Lidar

. Low reflection caused by dark color of a target
Radar

ghost from multiple reflection

Traffic Disturbance Scenario
ex. steep cut-in,
obstacles after cut-out, -

] [
Vehicle Stability Disturbance
Scenario
ex. side wind, low friction road
surface, pot hole, -+

é Vehick dsturbance T

Body input / Tre inpt

s &
13

v phenomena.
Zed [wguana [T T e I Teficert
o 0 [ e

™
o thetrw -

e

| | |

¥

(]

= 3
:
& s

1.2 )A#EE
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Scenario Structure

[ | |
Perception Disturbance Traffic Disturbance Vehicle Disturbance
Sensing/Localize/Communication Traffic participants’ unsafe behavior Cause of vehicle instability
limitation ] e : SR

R
_—

X 2. MERAED 3 2O FIVAER

RENELEF, VYV RT LD, Y PERONEMERE - (FHEHERDO-HIZ, BREELS
BB TELRVVREZEY . AEMEBHOFICIE., BROIMTFEIZIE, o0 ORI ITELEHEEELD
(E5DEICBEET HFREM). FEERDKREBGIZIE, LY DARAEZEEYT HFY—LREIZLD
HEOEM. FEEEEZVID LGN TIZLE Y DERDEFEND, SNEGEBICE,
REOEMEIZE>THERSNIREZHBIZAE. L2 HDEY, Fh, LGE), FEARANEEFND,

KBS ELEF, BROBAFZHFREGIZ L, SEEBICHTH7IRRITERE), BERDEBBIZIL.
ERER), ROBDEROMERVEBEHIZEL. BEASTORDERDOAYM V)DEEE DFERLE
LTHELSBERMENHLHIEIRREIET

EMBESNELEE, BFEHIAEEICHEET S0, ERABLDE A IV REFHHTEA AT RESEN
HORREET . (T ERRIBOEZRBIA L, REE. EENFVRAGEF(EEMmIERDEE B
ZIE BEOFRAMEES SMMER . REOIZEDATEEMENH D,

BE. BRLUEXBREAT -2 0FERT —FERRCECTOHRENSERIIBELDFIA K

RICXTELAGONNTDMERER T HIE0, EEMNGSFTUFRRICSHLTEENGYENSA—4%
595 L THRRNGHEELTERICEDEELELTVIDONRBROBRZRT CEITERATES,
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2.3 B2 REE (Safety Argumentation Structure) 2L—LJ—%5
2.3.1 BENEIDORERAI

B E&hEir D B EEFAFNZ TS 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 inyury or
death that are reasonably foreseeable and preventable (B ENEBERE M (. F N EERFEIKICHNT, BEM
[ZF RAEEMN DL AT RE AR BERERESE TILGLLEWNENS, REF AL RERZELIE TEE
57ELV) | & safety vision FEELEZERBIZRLTLVS, (UN/WP29, 2019, WP29-177-19, Framework
document on automated/autonomous vehicles)

COEAFICEIREMBROEZSEE 3 (SRTEY 4 WYL IRTEELE, TRIRDEL
SIRIET EHA BB CELVERIERL TS, COZB(E. F B AREA DML FTEETH D=0, TT
DEREMILTIENKODND, TRUIZRDETORRIE, FRTEHVAT L TEERBRRET
LTV, COATTYIHST ZHEHIE AD S RT LAEETEHIETEY . FED AD & 2T LB
UTHERENDHD, TRIIADE EDORRIE. T RAREAHIERARLr —RERT, COAFIYIC
ZAT BRI T, EMGERELTELHBSEERT B2L) A ME— DBIRIE LD, BRORRGE

™. FPRELBLELTEGVERTH D, COLIGT—RA T, RIEGEDHBRRENERLELD,
=,
> z% o ; _
= ©O-g | Performance test for ,
S 29 D to avoid the collision ; f"!"ctt':“‘:EE : 2 I
g % £ | with injury or death — |ze' T
S &5 [Geal: No accident e
m XL B [Goal: Mitigation]
2
o ) (‘——“
@®© =) : ]
O © Learning Process
o 3 Based on Sup for S
8 b4 Field Monitoring al Sacnal
S .
o £
b5
Preventable I Unpreventable

Preventable Boundary

B 3. F R RetE LRGILFTREIE DA E R (R
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232 REeMFEMnRa—7

WP29 DI — LT —IRX 1A NIERE SN = Safety Aspects ZBEBRIICEE T HEL T D LOLEE
[ZEIBIAHAIENTE AT TRHRET HDILZDMA validation for system safety [ZH =25 D THD.

) et i safety aspects
WP29
Framework
System Safet
document System Safety

Top Level Safety Goal /

—_— / 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 :
b) Failsafe j)Data
L ) Response Storage
f) Validation for ~4——————— System Definition I) Safety of System for
System Safety Input In-Use Lonsumer Automated
Educatio Driving
e) OD d) OEDR O HMI/ k) (ohicles  and vehicles
Operational Object Event Operator e monitoring) Training (DSSAD)
Domain Detection and information

Response

B 4. Safety Aspects DFEEE

Ff=. O validation for system safety Z&51Z safety vision DITL—LT—IIZiR>THETBHER 5D
BYRETES, COR. ERNESICHNGEEIRVICEEE SR EWNSSBENGIRY (H: % T
LESLEYMEIBATRIERE) NEFELTULVS[Pre ciritical condition]IZ DWW THD X2 MM (XXt &R THLY,
NIE BEICDOEMNBEIGIKRICEINESINZDERTIERENEELLGEWLZEMS, OFUFEL
T—ROBREAMRICEEEZTEDLE. EDHBRUNDKRICESTIZEITRATEIZ LY., HITXK
BREIETHERICEITEENH D=, —FOFMUEEAICTOVWTRLELOFEMIEEST . [Pre
ciritical condition|DEHD—HIELTIL, EEDO ML H LB BYMALD+ 7T IERF IS4G E K]
IL—=ILIZRSTNBS I ELEMNMERELTEZ DN D,

| Validation for System Safety |

& System Definition |Safety Operation by human

» Misuse Analysis

Re: or
:si ial Ri Safety Goal; (WP29 Frame Work Document)
Within ODD reasonably foreseeable and
preventable crashes that result in injury or
P tabl Unpr bl death shall be avoided

Engineering Definition; _ [ e " 09
without ADS abuse of operator in accordance with OD (unforeseeable)
and other vehicle’s lack of moderate brake in order to | Foreseeable

avoid collision based on principle mutual trust of YES @
traffic safe
1 ty Preventable NO(Unpreventable)
Engineering Definition; VES | Accidental Condition |
Better than competent and careful human driver [ ] >Best Effort
within reasonable foreseeable scenario @ Normal Condition ‘@Triggering Condition |
‘\ .
| Critical Condition | | Pre-Critical Condition |
» safety
| Evaluation Scenario | | Environment | margin
I
r T 1 s P
Multi Pillar Approach
1.Traffic 2.Perception 3.Vehicle A
Real World
t False Positive _[Positive Negzve
False Negative 2 T”"';”"" Falee Positive
7 |% oFalse r’jlegalie True Negative

5. REmAIEER
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233 R OHEFE

ZERANZEZERNAFEMFERICERTL2IL—LT—9ELT, £ BEEERD BHIEERA XY (Dynamic
Driving Task)D &£ 1) X% (safety risk) [XFBDRBESMELLLIIBEYEERET HETHI LMD,
ChZEFITRENEDFIVAELTHRRIEL. COXBENE L FT)AEKRRIZH L T, Reasonably
Foreseeable M#iFHL Preventable HEHZEEERT HET. IV =TT IZEHERBELERITHEELIA

L, O Traffic Disturbance Senario ZA—XELTER#HEL. E@NELNMH->THEERIRESHNE
IR T HETEARDRIIMNATBEIZAE S, (K 6.)

DDT Safety Risk .
y Traffic Reasonably Foreseeable and
» Collision with other traffi Disturbance Preventable Boundary
participants or obstacles e Broooh e
» Lane Departure — ey we P —l eventable Boundany
Sausenl LAY B2 "i Safety Principle
= W% %% v Preventable
..... 3 n——— g v Reasonably
_:iL —t—— foreseeable
N W e e e

Avoid collision for each traffic
scenario 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

B 6. REMEDHEFEOME
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2.3.3.1 ZENEL DR EMEHEF &

KENELEIE. BEDREETHIWITFONSLSHEERBDICHFETIRESMEDMAELEETHD,
AR DEY . REREOEARWLGEZ AL [T RATEEEDEBIZH VT, Competent and careful human
driver DNEEAIRELZLANILEYEBEENERR AT LANF VLA )LDEEEREF EfHEL TS ZEITHY.,

CDEZAZEIENELIZERAT AIZIE. Competent and careful human driver D/ N7+ —<I 2 AZxFE&EL.

ETIETBIENMBELLD, COERLIZETILESIAL—230TAY ST LITEEL. Competent
and careful human driver HNEIE AJREGEFEZ BAMIZEBH T HILET, RBAEITHTEIREEELZTE
ETHEMNTBETHD,

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.

Ego Vehicle Behavior L/c L/K

2 [Category Behavior All Constant Deceleration/Stopped Cut-In Cut-Out

a | T

B A o caiieian s GALKS Annexd 80 LALKS Annexs O'ALKS Annexa I no lane

S Vehicle precondition to legal Appendix3 © Appendix3 e Appendix3 == departure
x behavior of surrounding = for jaCh
L traffic participants ALKS 5.2.5.3 — e

= \éulr:jerable Can be covered by THe v | IALKS Annexd ! category
- an e.g) ' cut-out scenario “ Appendix3 =

o 80 sers 0.3G deceleration at

5% less than 2.0 THW with

5 © 1.4 delay - —

> B

° Animal/ P O7ALKS Annex3 o =
a Fallen Object oLk = Appendix3 -~ =

1XBNELOREMHEFEDOHRE

Competent and careful human driver D/NTA—Y U AETILEE (K 8) 1. BERITEIEZRDIEREN M
B TREIDBERTERARETHD. TNTNDET AV TR /INTA—IVRIZET H/354A—451%
HEBBHNEBRMEE >TERTHIENEETHD,

Perception Decision Reaction
Decide emergency Foot Time to enable
Breaking is required | Release accelerator pedal | transfer braking
A > > >
[0}
<5 | Acceleratdr pedal Brake pedal
c -
© ) . Decisionon Accelerator [0.774sec™ ] ==
= Risk _ Risk braking pedal ~ |,
3 Percelve\ evaluation completely Deceleration
o \i.l X o "'released / N
Percaption Delay in decision Accelerator release time Foot transfer time [ . Time
[Othervehicle\ [ time < P . - Deceleration occurs
starts lateral 1S ~ B L] -
movement*] / [€= [a] ==& [b: 0.75sec”] > € [0 ssec*"]>

X 8. Competent e and careful human driver model

EIEATHEROMHIM ITEEICDOVWTERAT 6. KBENEICH ST HEBEGLD T -HERTENTL
—FEECRRBE) THHEZ X KBS ELOBRF(BEFADORBESINEDMECHE) [CEHHLT .
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Competent and careful human driver DT L —FEED /N T+ —I LV REEET HETRHERET D,
Competent and careful human driver D T L —FBEFATITSLER 9 ITRT . ERADETILIE
Competent and careful human driver [Z&BTL—FBEEFRLI=ETILTHD, BRIDETILIZEEREE
BRI L —XZEE(AEB: Advanced Emergency Braking DH4EEET JLTéHY . AEB 1B EIZ LA [EEEREMR
EREERBLTLS,

Max G TTC at the timing of AEB activated: TTCpen
Max Deceleration G
0.774G 0.856 -
X O
k)
Emergency + =
Braking Area [/ lerk_time Jerk_time E
Y 0.6s 01s
—
Delay
0.75s Relative Speed[km/h]
T~ —
~— AEB
~
~ Reference Driver

B 9. Competent and careful human driver D7 L—F%FETIL

Competent and careful human driver B EIRZFZEL THLYIBMNLBEHIE AL RE T HETDENR
% 0.75sec &ELT=o CNIFBAERNIZEWTER T ORI THRON TOAIEREHIFLTHLTL—F
FHAIRDBETODENFRE IZEALT-,

RABZEECDOLTIE,. K 10 ITRIBAERDOEERT—2%5IHL. 0.774G £LT=, —fREIIGRS A /N —
NREBICREIESSHIEN AN 0689G THO=DIZHH L, —fBRSA /N —D P THEEIRKEED N —=
VT EZ(TI=RS4/3\—(£ 0.774G DFHEI N THY . —RFSAN\—KYELEREEDETEELT -,

F-. NHTSA [ZXBEEMetT —4( 1) A 5E 0.74G AE—VEELESTEY. Competent and
careful human driver BT J)LIZEBAL=RKEIEE 0.774G (FZLLR{ETHHIEE R D,

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

0.774G .
o % 1 [ e
v |OIncidents (n=2.713)
Trained drivers* =1 T N=245 2 - .
Regular drivers L[ N= 36 o B
OBSQG Dry road surface 10+ J | | |
*Trained drivers: Trainees of Japan Safe Driving Center (JSDC) Lo w0 of] of \ . [l
Central Training Academy for Safe Driving 0-0801-018 0. 0 A 0. G- OM. G- O: 100
(Makisita et al., 2001) Pk Dot (NHTSA, 2007)
B 10. RBIL—FFHEO T RGI (RKREE) 1. BATEORRIZL SR A REE

12 (FBEREED L —=— T %2 TR AN—IZ LB BEFBDEHR TH D, Bid LRI AR
ERNTHOERERT—4%Z5IALTWS, CORERTIH. RKEEREICEETLHIETOREMERLTEY.
Competent and careful human driver D i KR E I ZEE TOEMHZ% 0.6sec EEELT=,

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



Acceleration[G]

O

SLATLRANT QRN T O RO
COCOCO mmm e ~ANNNNN ™

Time[sec]
(Makisitaet al. , 2001)

12. RBTL—FFHEO TR G (RAREE F TOEERR)

(C)Copyright Japan Automobile Manufactures Association, Inc., All rights reserved.
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23311 hyba> oFUF

WA F AL, BEEDBEEREETLTCOWAEMMNBEFAICER (D) TH5LFI)AT
5. X 13 [ZBERIAICHYN T BERIZ Competent and careful human driver DNfEREHIBTT HET

DEREFHERLEXRTH S,

m Emergency braking area
| 3 1 [o.75sec #imEn

A Brozem  mwamEs — =

i —y - S -0.375m AH5DRIE

)

Cut-in Perceived Boundary

= - \J (CutIn¥IHfiEsR)

-

S~ -

X 13. Ay R EH B EIBIRR

BEABEERETTOEMICAYMMUOINLLHIMTIERENE. Hyb VO EMOER IR (5

HOEIRIE) TERT S, EXRBREBICEVT, BERHEFLTETLTVWSERIIDLENST EARIZSL

DELGHILEITLTVND, COALDEDHEBENEMOEHEHEICE L TIE. BEDOBZEEREETLTLSD

BHlADYMMUTEHERMLEALETLTVSDEEEZERIKND, ZCTERBREZHALI-T—2H05

l/ DFIUDLGWEROEBEIER (S5 DFIRIE) 05 (R’ 14) o, AV DEREH%
LT,

YA R DR ., BEIZESTRIREBMLERIFBIOREBZHIM T HHRFREM (BIRFIBTRESR) 2D
WTI, ERBHRAT 40 0BHL-EXRERELBIREHIMTOF CORMERE I H_LTEERR
BETHD.

B 15 ISR EZBEBT 400, RROEREZ 1.8m/s EEELT=,

S DEDIRIE sm=3.5m S
?5%0‘[:..%??%2:::::::: HLEIJGDJEVPE

7 0.75[m1/2=0.375[m]
509stile | A oo 3 BAMRE : 1.8m/s |
m 50%tile:0.75[m] | - I

PR [10) I .. e e e o e m =
5 r\- 5 N~ i : ¥ v W W W o II
olg|e salEsdip aa s aaaaan el e

n=5244
0.17(m/s) 30 1.8(m/s)

Lateral velocity(m/s)

B 14. T 55D DIRIE | D EHAT—4 5 HE

15. TR KEEEE I OB T—28HE

MEREHIBTT 2FETOREIOEHIZHY, BAERNTERSN- FSAELT Y 3aL—4Z AV
ERT—AEFERALANET o= EROBHEEHZR 16 ITRT,

11
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HIEIRE | #YE
EBIROIESE | 3.5 m
BEEERE V.| 100 km/h
BIANEBERETRE V,[70 km/h
hyMMEmMRAEEE Vo (1.8 m/s
hy b BRIEEFTTCAE | 3.0s

16. FSAE VT L3 L—4KRBORIIREH

EERIE—AERS14/N 20 & (R DL MEDY UICE DT/ 0 I (RIGHE . BI8HEE) 25T,
1 A=Y 2 EEHAZTV I BB E 2 BIEDENTNDFENBEELE TS ETRIREHIT 2FTD

BREZEHT 5,
= 1. EBRSmEOREME

FERIRRSAN
(Beginner) 9%

FICIEUTORETESRERZEITID

B AE i bi-153
RSN 114 REFEVSESEL L THENGELRELTED | -Bites Lis4&
(Expert) BIL1IEM LOEE T REREETITS SRS 38.70%
REFEVS#SERTG CHENICEEGZLTED | -BHes W34

-A94ERS 23.15%

ERERE (D ISR MEDYM URENOBREFIM T 5F TORME L., FE O H B TIEH
0.8sec, 2 [B1 B LARZIF#] 0.4sec EDFERMFoNT=c CNOERBRBERMN L. FIE OB TIXMLED DY
VERBOHLHFEEAREHIY DREZEL TS EEZA LN, 2 BB FAYM VIR L TEELTET
LTWB= EDYM U ZRBOIRRMNREELG D, — AT FIAN\NEELTOTHRERR BT

B9 ORRIILETHY (K 18). TEREHIMT 2F TORE 1% 0.4sec £

L1,

e PR B Bs RS
[#1E]) 0.8s IR
1.50 miﬁﬁa 0.75s
0.81 0.41
L3
g 1o . __'E!‘/I:; L Ifwesn
& | —— B —— L T — —
E N - 5 — :?‘?i‘g_’ﬁh Cut-in Percejlved Boundary
. L ~ 3 AT 15
# 0.50 Wundenng zone m (Cuu"*Mﬁgf),
Loty | BRI e e
0.00 - wam 4f‘ﬂﬁ¥lﬁﬂ§ﬁ=‘l
: THEIRVE

#mE 2EBLLFE
(n=6) (n=7)

-#IEID¥IER : ¥0.87%

- 2[E B LU 0¥IER : $90.4%2
L—42RERiER

B 17. FSAEYT 5

0.75s

‘ﬁ BB

Cut-in Perceived Boundary
(CutIn*fIHfiES)

B 18. F3v b 2 548 & B ] & fe R 21 M e il OD B %

(C)Copyright Japan Automobile Manufactures Association, Inc., All rights reserved.
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ALRDEY ., BIRHIMBERIIRAEEELER KM ITIETOBRBORECTEREIND, EXEEHA
TFT—ANLBEHL-RAEIEE 1.8m/s & FSAELT LI 2L —2ERBRENSEHL-BEIELHIT S
ETORR 04sec ZFTEL ., 1.8404=0.72m ZEEHIMBERETEE LT =,

HyhA L DEIM S A ERIBHIMERER 8 DFATHTLIZHTIEHHER 19 155,

Perception Decision Reaction
[}
% L__Acceleratdr pedal Brake pedal
C
© Risk Decision on Accelerator P
© evaluation braking pedal -~
8 Cut-in Perceive - completely ) Deceleration
o \« . N 4 released s
" Tirhe
Perception time Delay in decision Accelerator release time Foot transfertime Déceleration occurs
e < ~ |l ~ ~
Y el ” |~ P

0.375m I-owfz‘nﬁ 0.75sec” >

[Other vehicle starts Braking delay(= Free running time)
lateral movement]

B 19. Competent and careful human driver model (Cut In)
HtAR (HFEMEDOERMER) DBERFIMBERICDOLTIE, UNR BREHRHARSAUIZLDE, BRA

HEDKOONBERIE TTCH*=2.0sec EEZRIN TS (K 20), CNZE5IFL. HtA RO EEEIFIER
# TTC=2.0sec EE&HLT-,

i HibE (L)

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

o ADAS detects confiict High-priority waming : ground 2.

o Systemindicates seconds prior to crash event
conflict is imminent * > /E-rD S
e ADASissues warning 1§]7< 2 . 0 SEeCH!
signal =%

hJ
WARNING ‘
SYSTEM ]
Unsuccessfu
Successful
Percepton-Response Sequence

o Detection: Driver attenton fECE/TRANS/WP 29/109 1/Add 1
Identification: Understandng | DRIVER Annex III Guidelines on establishing requirements

.
o Decision: Choosing response R .. . . e
o Response: Taking acticn for high-priority warning signals] &Dik#%

DRIVING
ENVIRONMENT -

20. UNR IR ERH K512 (51 A)

13
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23312 Hhyb7okF)F

AVRT ORI FI)AF BENEBR T HATEANEABBEERAL—VFoP (AVNTIONTEHF
A THD. CNIEXTEMOAVN 7 DFTEEAAIZENER T HERETEOEILER (KE. %
HRELGE)ICHLTREMERRTHHDLFIATHS. B 21 [TERTERIADYNT IR BEIC
Competent and careful human driver WEREFIETSETHDIHRAEFHEZRL-BERARTHS,

CutOut

= *“ﬁ 1] JESH - 0
TN A MEIEDHRNE =) .- L —_—
‘‘‘‘‘‘ 2 4 =0=0.375m 35OMRIE  Cut-out Perceived Boundary

(CutOut¥#is5R)

B 21. Ayb 7o MM Y LB HIER SR
FTERMAAVNT IS DL DIEFEME., BTRLIzhy b U HIE G ERRIC, RTERDHE
BENIERE (S5 DERIR) TERT Do NYM VBNV OPLEREEBETHY . HvbTIrDHIMSE
HH ARV ERKRICERBRAT 2D S0 DETREO S AMEAVEREFHEERT S 14),

Fr=. AYRTIMIEDER . TDERICHIBE T2k A TEFRELAEREHIM I H2ETORMIL, E8BT—
BZEDE 04sec EEELI-(K 17, K 18),

NIRTIDHIEFEH LBRHIBMOEEZER 8 DF AT IS LIZHTIEOHER 22 L7135,

Perception Decision Reaction
[0}
o L__Acceleratdr pedal Brake pedal
c
© Risk Decision on Accelerator PR
© evaluation braking pedal -~
B Cut-out Perceive completely _.Deceleration
o « . ,/ released -
: M Time
Delay in decision Accelerator release time Foot transfertime Deceleration occurs
~ | ~ |l —~— ~
n? | ~ [~ 7~ ”
0.375m 0.4sec 0.75sec* >
[Other vehicle starts Braking delay(= Free running time)
lateral movement]
[ 22. Competent and careful human driver model (Cut Out)
14
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23313 EE FIVF

BORSFTIA X, BENER T HAETERNARAZBRT S EEBELVFTIFTHS. BLkLI=HY
MU AVRT O FUA TR, RITEFLEBEEEROL—F o CHIICE T RGN BETH-
= BESFIAICENTIEHARDESH DA THAHT=0 . RITERBRZEIREFIMT HFTORM
DHEEBEITNIERU BIRFIMTIZE I HEE [LRTHR ERHRIZ 0.4sec HEAFEETH D,

B&E

_ﬁﬂﬁﬂﬂ*ﬁ
04sec;

FIENET

SCATEM

TR
S 1 1

B 23. BEFIFICHITEEREIMIRR

RS FUAIZE T HERHIOFEEER 8 DFAT I I LIZHTIEOHHER 24 L7135,

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

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

Perception Decision Reaction
(]
o L__Acceleratdr pedal Brake pedal
c
© Risk Decision on Accelerator | -
© ) ) evaluation| braking pedal -7 .
8 Deceleration Perceive completely x Deceleration
o % o ‘ 4 released e
o Tire
Delay in decision Accelerator release time Foot transfertime . i
- - | | - Deceleration occurs
Cl Y ” [ T~ ”
=\ ¥
0.4sec 0.75sec*
Braking delay(= Free running time)

15



23314 HEEHD-OHDONSA—SEE

RBENELICET AR EEEDBHICEVNWTREERGD/INTA—FETRIZTY BN ELICE T HH
DFIAFERK, BEEME. AARBEMEOMELBENDTER NFA—FEB) ITE>TERS
Nd, FHliL FIA TR EG/NSA—FEBEZEFHNLGRIEHE TEERL. TDEEIZH LT Pass/Fail 13

REEHI L,
+ 2. LENENTA—FIFEE—E
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.

dy0_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

2.3.3.1.5 Boundary ODEH

BIRDEY . AR E#{EIX. Competent and careful human driver ET JLEZHIEFTE TEHMNAIEET
Hb. BEMBEEHD-OD/INTA—25H (L. BFEGL AT LDHFRINSIRZKRERFSEHEAT, T
DINFGA—FDPEENIHRELGDEIHTET D,

16
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2.3.3.1.5.1 hybA> > F A @D Preventable Boudnary B H #E R

YL OREJEN, BEELATFEMEOEAEEBCRSLENBMEND, B 26 DROTYT
TRENB/ASA—SHAIBVT AV ETE OB

Challengﬂg vehicle

BFAINLLY,
Initial Lréilgiagw [Ve0] Ego vehicle velocity
[ve0-V0O] Relative velocity
il | [dy0]  Latteral distance™
_ [dx0] Longitudinal distance
yelce | LAt | [yl Lateral velocity

#iLatteral distance
ex) Lane width ; 3.5[m)]
Wehicle width:1.9[m)]
Driving in the center of the lane
dy=1.6[m]

25. hyb L2 F A DN A—2 2 E

dy0=1.6m Relative velocity [Ve0-VoO0][kph]
10kph 20kph 30kph 40kph
T o7 somyrorn o pemr oy o
i S 5
z i z 2
60kph| & i g
! ' e
‘ my; ”" ......
z i Z
z z z
50kph| £ s 3
= il it
£ 3 o 2L
&) 5
2 E B
2 |40kph f ;g.
3 - | 11
[ 5§ i
K] UL U it
o : no collision
iy 30kph | & ! : collision(front, back)
2 il @ : collision(side)
i : Interrupt backward
e Relative speed is higher than vehicle speed
10kph|

26. vk 1> F ')A O Preventable Boudnary T+—%<—k
23.3.152 hyb7ob F)AOEEEHER

IR TORDEREREL, RITENDYNT O ERICEETIETORE(SIE) BIZHL T, &FXE
BARETHAENEREIND, COREEH (ZHT=->TIL. Bk LTz Competent and careful human driver

ETILCHEITESR THW=20sec TIEHRETSETREEHLTIVSD, THW=20sec [TREDESTELUIE
BARESRBLCERL-ETHS,

17
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Initial

il Tnilial
condition| velocity

distancs

[Ve0] Ego vehicle velocity

[VoO] Leading vehicle velocity

| [vfo] Vehicle in front of leading vehicle
Initial _ [dx0

] Longitudinal distance™

[dx0

_fl Front of lead distance

Wehicle
mobion

=13
IFT?{EL? | [W]

Lateral velocity

# Follow the leading vehicle in THW=2sec
Vol = velb(Same speed as the leading vehicle)
WD = O (stop wehicle)

5 21. hyb T oS FIADIRSA—EBER

dy0=1.6m Relative velocity [Ve0-VoO0][kph]
il e = T
3 3
> >
60kph | & 50kph | 3
3 —
5 L
= " Front of lead distance [dx0-f] [m] ) Front of lead distance [dx0-f] : [m]
3- Tm/ses eamemarr [m/sec, e
> > >
3| 4okph | o 30kph | &
: L] L
=
% N " Front of lead distance [dx0-f] [m] Front of lead distance [dx0-f] ~
M T
3 3 o HZEE (S 1orIERICEINAG
5 g o FATEMmES R ITEMMEAD
20kph g‘ 10kph _8 o Hi%R
keh | £ keh i i
8 g | BEEACRDAY
i i mumuummumum
" Front of lead distance [dx0-f] [m] Front of lead distance [dx0-f] ~

28. Yy 79 F1) 74 D Preventable Boudnary T—4%<—bk

(C)Copyright Japan Automobile Manufactures Association, Inc., All rights reserved.
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2.3.3.1.5.3 JiE > F1)A D Preventable Boudnary B H#E R

BRI TVADREREL RIAETD-1.0G UTORBR. HLLIFELERIIH L TEHERBEREET
HBENEREINDG, COEEEH(ZHT->TIL. Bl L= Competent and careful human driver T J)L
T5ATHE% THW=2.0sec TERETIETHREZHL TS, THW=20sec [FEEDERTHLVIEEANS
SRLTCERALETHD,

Fao | dx0 1] Initial_ Inia) [VeO] Ego vehicle velocity
m (= }25@ [VoO] Leading vehicle velocity
' Challenging Initial [dx0]

Vel Gx_max dislance LUngitUdiﬂEl d iStEInCEMj

dG/dt wizhie:le: - - i
/ vehicle | Pecelerd [Gx_max] Maximum deceleration G

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

Wab = Vel 5ame speed as the leading vehicle)
#2 The most severe conditions <o

B 29. BE S FIADINFGA—EBHEE

Leading vehicle velocity[VoO0] : (SOIak"rgs'iegssl v?hi'we Ego vehicle

Longitudinal distance[dx0] : THW=2.0[sec]
[G] [dG/dt] : o

1.0 EE B R EEEEEE R EREERERE R EEERRERREEREREREERERR RN R ERERERNENSENREHMNHEHE.
 EE R R R R R EEEE R R EER R R R R EEREERERERNENENENRNE,]  EEEEENENEN,]

0.9  EE B R EEREERERERER R R R R R R R RRERREREREERE,; ® : no collision I- EEEEEEEN
 EE R B R EEEREERERE R RN R RN R REEREREREERNNR,; ® : collision  E R EEENEN]

0.8 EE A B EEEREEEREE RS ERERE R EREREERRERER R R R R R R RN EERRNNENENRNEHMNHEHS.
0.7 EE R R AR R R R R R R EREER R R R R R REERE R R R R R R R R R R R R R R R R R R R R ERENE.
EE B R R EEEREEERERE R R R R R R REE R R R R R R R R R R R EERERERERENENRENNRHNE.
0.6 EE AR B EEEEEER R EERR R R RN RER R R R R R R R R R R ERERENERENMNHMEE.
EE R R EEEEEE R R R ERNERER R R ENEER R R R R R R R R R R RN RN ERNEERERENRNNENNERHE.
E R R R R R R R R R R R R R R R R R R R R RN R R R R R R RN R R R R R R R R R R R R R R R R R RN
EE R R R R R R R R R R R RN R R R R R R R N R R R R R R R R R R R R R R R R R R R R NN NN
0.4  EE BB R B RN RN R R RN E R R R R ER R R R R EE N R RERER NN E RN ENNENSE:!
EE R R R R R R R R R R RN R N R R R R R N R R R R R R R N R R R N R N R R R R R R N NN NN
0.3 B R R E R R R R R R EERER R R R R R RE R R R R R R RR R R R R R ERRERERNERENENNEE.
0.2

Maximum deceleration G
[Gx_max]
o
(9]

0.1 EE B R R EEE R EEERE RN R R R RN E R R R R RN ERERR R RN EERERERENENNENSNEMNREHS.

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

30. i@ F1)A D Preventable Boudnary T—4<—k
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234 PRENEL DR EMHE F &

REREDERMLGEZ AL, IRBENEIZCEITEELFIVA T, BENELTICEOTHERZRET S
ZEITHS,

BHREERLERO—RICHEYBDIELEEETSE. BRHOE=HICHELRRERNZYIEIERAZRZYLES
VIZERELS (K 31), T A ELICKYREERELTELSDRRIE. ERICEETHILOEELGRH

T&1<# % False negative(FRRENE LV ERRICITIBFEHELLZVWELDEFEET HEE-THIMT S False
positive CRI&REN) D 2 FEEMNHH(H 32),

Difficult to detect target

>
4

&

Difficult to detect lane

X 31. BEHRYDES

Real World
Positive Negative
—HET S LW
False Positive
ﬁ N =J—2ZF
0 True Positive (WELWHDEWND &
=h = BRA R BFLTLES)
[N T}
D? o @ n“@iu
w |7 @
=
(2}
3 o
& - b) _
\= False Negative True Negative
2= - =fH WL & &IEHE
ZF AR S >
S| —REL. TR (=R
o
i ® ©
I

B 32. HELICKYELCHEBHEFSR

20
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hoxiiAsahtEde, At 4 BEOKRICOVWT. REHEDEZ AICE SNV HENLETH
% (X 33),

2 kinds of perception 2 types of perception result with disturbance
target false negative (FA~#&%0) false positive (ER#&REN)
Road object No collision on traffic disturbance because of No collision on traffic disturbance because of
false negative false positive

Y mmnp [ T !
_
L

m)

_ =» 1D
o= 3 '
e s 7= oz 3
Lane No lane departure because of false negative No lane departure because of false positive
= P
& & Shadow

B 33. BENERRD 4 2

RN ELD/NTA—LEE (L ODD FHERICEWTLTZEREL., NELEZERT LISEYGEHEEZESD
%o

1: EREE, ERAE, TOMOEE -REGETERSNSEHER

(ff]: fRFE 50m AT TIEBITIESD . BRZE15cm LU ETBEMHERR., BE)
2: RETEDL. HE—EDHEERTHYFLLFIBEINHEEH

(fl: RE. LS. KIESE. L)

. CORLEEIE L DL HITEY B TONDMARE TN BHINIRHIRT LSk
THRTRELDTHD, U EOREHHEDRNEENT ZEUTOEYTH S,

Vi 7 '
P i
e /
- e - “rowmon S
U AR g -y
Difficult to detect target H i
Cause {153 =25 | ae
= 5 I =
7~ f ‘ == | ERFHERSCRE S 1 e
& o
Difficult to detect lane Perception Disturbance Scenario Structure
2 kinds of perception target
False Negative False Positive
Real World —
Positive Negative Lk

N True Positive False Positive m]ﬂmm]'

£ .
o é @ ® as» . =y femn) “Ghost

Effect £ cmp =P =tz ]

§‘ P False Negative True Negative L fale -

L4 ®@ = e

= © /‘ & & &mhadnw

2 types of false result with disturbance L taee
Pass/Fail Avoid collision or keep lane for each traffic scenario under the condition of the perception disturbance

B 34. BENE DR EHIEIO—
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235 EmEEN AR eEHEF ik

EMEBSEL S ERERGHE BIZ L, KFYPRRALZE) THS, ChblE, ADRSANTHLFRT
ERVERTHD, LAOLEHN D, BBl B EESJVERRERHICEHIOIEHRD LTS
ANBFROLTETTHENHES, DFY ., —RICEREETI HAHREL T, FEME. RESLUT
DOZTITREDERRAUHE ST, EEHSIAHAF I REEBICI - TERAERSN, BITH
FSNEHESNDAILEERT D, [FEAEDETIE, TRTORHFEMFL-A IR P RETRENL
EFMICBARLGOMNREISET TEDIITERMIRERET T 5O DERIBEET CERMEHERE
WA DD, T, BECHRGEETEWITHIIGRRERAELAHLERITENTIE, EBREEENE
BETEANRSANABETHIEARH M ToN TS UL EDFHREHICE DT, FRITIRELE
mEFHNEISH T HRMMLRET7IO—FHBASNS,

6 TRMRLI=LIIC, IRBAELICEFEESFIAICENT, EMEBNELTICENTHERZEET
BHEITHD, BEDFRETIT T RATRETHBATEEL S FUAITHE TS EREIBBRE IV FRATEET
EER LS T A DERBEMBRERFICERBL TS, LEA>T, BEARGEHDOHENTE
MEBSNELICKYERDEFNELLIEE. AD Efl(E, ETEPMTELACKERERESE DY
FO—LEDNROOND, LHL. CRoDHNELDNEEF ARG FREMESIESERTIHS . AD ERlLEE
CYRAEERERNI A-OITRAI I+ — NERETERAT 5,

35 1%, TR EMEESN ELISHTAINDRE7 I O—F D EKFIZRLTLNS, KD EETIE,
AD EHlA, EN-IRE CHRE A AR EHICINFES=DITTRYBERO MR TICERL=FZRLT
W3, CORETIX., EMIEETEZRMHITHIEEREICHETHIENATER TNIEESEL, B
[CEIDTFERIX. Hv—24vZEBE L AD ElAERKICERBL, TRYERBRDOIBIFTETEZ5IERES
L. EEFRATREEERICEESN-EMIRE (IR (XRRFELGE)ZHRELEFHZERLTLNS, Li=Ato
T.EMEFSNELICH T 5FE7I0—F &, EMmFET e KRB L EMFIE R Al EA KB D E & 2B
ETHEMESTEORBTHBLGERICEDVLTLS (FMIX 33.3.858H),

PreventabletBlgi COET (] : ZZAROITY NEE)

@)= @) = )

1Y NS

A iz [N ralicontroi

UnpreventablenBilgt TOEIT(Best effortfll : Y —51 7 TZEADFEIT)
BARE |

E)— @)= - » »@E) =

RAEES RE

AD #t: [NGTmalcontronl Mitigation (Best effort) |
35. E AT HE (L BY) EEIFATRE (T B GEMERNELICH T 5RE7Tn—F

LEERFR  REBNELEHEAEHEBZE . AD BEELTOREMIEROREMEHFETENE. T
AMERICEEEEZ LGV, =, RICEALTIIMEICLEZEERIFT A, HIAL Cut-in TITERENE
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LT BETTHY., AV FILDIBEFRNTA—RIZEEN TS, > TRBFRFUAICEmMINELEE

HEOLEETEERMMIFTEMIN TS8O, EMEENELICHE THLREEE(X, EXEDETLER
BEICET AR /N DB ITEE L ER AL TEREEEN RESN EREET OEREEEMIC
FOTEBEEINTLWAIENFMRIZHS LT REBLVLEHEREITNILLL HIEREINBRER

LWL EITHS, LTIZENEEREEHETT,

> BREIREE: ERFRHEAN 03(AvI u) UL, 34V AN DX ERMEIFEED BIZELLUT (:
#:25mm, B Z:30mm, "y kR—JL:20cm)

> EBRBER EREESOBEEANDH—T R=460m. EiE 100km/h
> BRIRZR HEEAHIEERHEHELDREE 10m/s K, BHiE 100km/h

CCTERNADRBFICHETDIENFLHELVEHTHS AL 3 DDERICEALTIEETMEL
FHE9 5 (K 36)

RwhiR—JL: 20cm

o

Ov47u:0.3

%

EER:10m@100km/h

RHfRAAE:460m@100km/h

X 36. EMESNSELOFFEFEH

CORDHEERMIT, BEREEBRLENETHS, COT, COFHTETHRGWNES BIZ X, HEES
m/s LLEIFFAE) (&, WiEEF(EFH ODD ELTEERT DLENH D,

BICHEEEHELT, ETPICREISE=AO—/N\UIFF—I2D0TIK, AL BEEMT HREIRET S
_EMRDBND,

ULDZERHEDRNEENTHEUTDRYTHS,
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Traffic
Disturbance
__Sces

DT Safaty
Risk

Vehicle Disturbance
y
Stability (e ] [ ]
. I \
Disturbance et Naura Redutas | [0
. geomelry condition e conditon
Cause Scenario -
Stru cture | Superckation H "“ﬁ:""' Curature || Crosswind || Tabwind | Hoad wind ?ﬁsﬂ“ B'“"::m“"" [P‘;'j:" Wear }
= =" =B .-
e
Safety Risks
collision with Surrounding object lane departure
> Road Geometry Curvature N/A s VoI R
'g a Reason
o £ i Curvature: th#E & OUIEBFRRZEH ST W8 v
i Natural phenomena Crosswind Crosswind: S ® K EBEREHES, MRLEEEA
ec . ot LT HHITHEED v
- Coefficient of friction Coefficient of friction: BEIIFSRERR, =|ERFE T
3 Road surface condition L —*#HE (ABSEAB) DS}
£ External force e BE| EBEHETS \ v
v 0T, TARLEAIEOTRELN LW e e
= ] ) N/A (HEREZM)
Tire condition Puncture HEREE (U L) o B £ COBMAT/ e 55BN
Pothale{mm
v
@ Coefficientof friction u . .
Pass/Fail ) No lane departure because of combination of reasonably

"Crosswind|mis]

&

Curve radius 1 {curvature)[m]

foreseeable stability disturbance worst case.

B 37. EmESNEL DR EHEIO—
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3 IFVAR—ZROREFIETOER

38 &, A EERIES AT LADAS)B LU AD VR T LDERFKIC—BHISERINS IO IR
CAVNTHD V FETIVIZE I BHRBLIVEEYAIILICHE T2 FMNLRSFRIETO RO
KTHd, RIEZVFRBIOBRAEBRFEDH TSSO THRARBEDEE 74 XA S50ODDIZEILE=tY
HEyh 7T DRAOCVIFNDT oA ILRIETORRICHARAD T EIZE-T, HEODTRIEIZLEF S
ARETH S,

| Socially acceptable top safety goals defined by |

authorities
Safety
Assessment

Subsystem and
O
Safety Design
& Concept
N

System
Development

Final development
sub-process before
customer operation

Incident
management

X 38. RELBREAETORDEHRRFT—L

3.1 BREREDAT—LN FETILDRATYY)
3.1.1 FATLES

ZERIATOCRIE, BRICRESN-BEEGEROETHBERNICEOV TR BEICEASE LD
THb, BENBEREEOE/TEHEILEITRET B (0DD)EL T EARETEE SN S, ODD OARIZIE.
DD BEROIEFE. ERNOMAE. EREH. BLUVRBEEHLEDBERASENLZTNITELA
LY, F1=. ODD BRDNMANEBIE T B0 D T+— L\ IEIRLEET SN BZNLENHY . AD S RXTLIL.
EZEINT- ODD NTEMELTWWANEINERETILENH S, ODD DEEILX. A—FIT@EEASH.
AD DRTLEBELEHEL., BETEDIIITERINL T NIEA 570 (Khastgir, Birrell, Dhadyalla, &
Jennings, 2018),

HE.H39ITRTLSIZODDRRELF A KRRETIEL ST LTHLZ LT, ODDEHEIZEIL TR 7
A% RIRTBHENTES,
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View from outside of system
=Must be understandable for users

-
P -

-
B
~
~

View from inside of system

=Must be scientific and holistic

1 L~ |Perception limitation§
..... s, B |
. Cause A [imns s s o s sm -

N,
=1 ~
\\\ ‘\
Sso . lVehicle disturbance
— e \

\~~ ’_l7
1~_~~ Cause B |
_______
| Traffic disturbance

Technical Realization

Dynamic Road network i
Besdstiace i SenSIng -
events logic interfaces

Open Open Open gITF +
DRIVE (63{c] Sim.Interf mat.ext.

Open
SCENARIO

X 39. ODD L FUARHE 3 hTIILFIAETIVIZE I AT LLURILSEOBERE

3.1.2 T22£9M%

AIREARPRY 2D F RATgeR F A ZFREL . EITERETFEIS(ODD)EEMEZ D FBIZE T 55575
F A BEFEREARIET B0, REFWEEET7IO—F%2EALT- ODD OEFMALERIZMA T,
DRTLDYEZIZE D ODD DEMMICEIEMNEEENEETHD, FIZIX. BERIEVSHER.
EREEMNODDICEENTWAGERICA—FEERBEETAIDIZIE+HTHSM . ADVRTLBIKIE,
BRI S EMBRTHENTELL, ZOVFUFIE. KRDYIZ, RFEL S HEREICRIZ T ATREED
HHEE . FIEXERANERT A FTIVRIIRIEBZTHZERAVEE>BRELOROERFRBDIET)E
EVRTLOYBEZDEANCRHDNFEEEETHENTES, ODD #EMHB LUV AT LIBERD
FETERIRT =012, DRTLDYEZIZEET S 3 DDATIVTHET S, choDATIYIL, AD
DRATLDRESHTATRIVEFEIRER. RER. BLVEMBRICEETITNENONELZHN
—95(X 2),

3.1.3 REFE LT

DRTLERIE, REBWRATYTIZEODVWTHERTRETH D, COIIET, ARICL > TEEINTR
2HEL. AR TAVIICHAAEN, DRATLEREICEWTRE SN S EHSDOELGIEBHNRERET
[CMABNBDT, BESTHAIIIE. TENEDTINTICDRERTRATYTIZHSEBY ., COITiEE
HITIREOBTREIZIELTHAING S, VATLREIOCRICE T AL EL AR ERZMET
B1=HIZ.0DD EVARTLEHEDEDESHEDHERNEETHD, T RESPTATYTDERE|E
BEEMETRYT,

3.14 O RAT LR

DRATLEREDTETL. ZOREENDHINDE. VIRNITTEN—FRITT7TORADEREREZED
EEOIVATLHEHEEIND,
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3.15 YISO RATLEETDRIIE TR LR

COFRT.RSANEOHEERALGLIZ. DATLLERDREME RIS LU R L MR T HHEE
EET D, CNODRFFER LR T, ERIGREFTME, ERBRROTAI—RIZEITHEHE
HIRoN-EOYETANERAETHE DT LITES,

BEID YT TOERTIE, VAT L, AERERVERASN-REXROBENE S UVYENLIERSE
FIvi$h, T RESMIB (LY FITYXL 7I/F1I—3EERRDFERE) TRESNT-
REMAREERBENETH SN TNDILEHERET D,

ZRUAMEROYITIOER G, BRI -REFKEZEL VAT LAEAVR—R U RBSMEIZFR
BEGVRVED oSN EEHER T D, T EELE-ZAMHR O BENERSN =L
BHIEITEDSTAD Y RTLDREMERT 5.

3.1.6 RETFTEAAVE

EREGOEREHET DODTAMNI. COIETITIINET D, CholllE EETIEE. XE
EFVIEFIUVEANEFND,

3.1.7 J)—XBIORBERTOLR

Y —RBIDRLEZRTOELR(E,AD VRATLDREENRATES L, BLUERFYRID GRS H
RIZHBEZHERT D, L, FIZ K, TEIRET EAAVMBSAD L5HEEMZFEALTITSIZENT
T5,BSA X, BLHHAERELZERTSHEICKY, BLRDTANM —RIZEITSH AD VAT LD

TLE))—RATELENENZDVWTORENGESN, V) —REDALTUOMNEBEARITINS,
3.1.8 A TUNETE

AVVTUREBODIETIE. NIA—IVRT—ARRERIETALRIZTA—R\vIEND, ThlL,.
AD BT EZTREICL., B DZBELELIZI FRIRAEGZ HRROBERB L SED, ORIV DFER.
2 DOEZRBREIOBHEILL TRL. FRIMBEG S FUAIZEHRIZED IS ENODOROEREETITS
CENHIFIND(E 40 SHE), RICHEIZHELS, BHIERTRERR S FUA LR IE RATRERR S F A EDEFRER
HBEITVTN. ELDRBENLKRT HIENERAFIND, hlE. KYUBLDLFIADFLLEATREICZSIC
DNTEISAHEEAFLY,

Scenario based Beft eff?rt
Foreseeable approach for functionality to Foreseeable Scenario based
No accident mitigate the accident approach for

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

Unforeseeable Learning process based in | Social acceptanceor

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

Best effort
functionality to

=

Unpreventable

Preventable Boundary Unpreventable Preventable Boundary

[ 40. AD L AT LD K ST RATREME LB 1L FTREMEFRI D IEANY
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4 Scenario Structure(FUA A R)

ETOVHIFE, TRTCDARLBEREZCALCEHEINIME L EERT A-ODURRKBEETT
A—FZEATHLICKYBESNG, COT7TO—FICIF. REANLYDBEDRFTERKRIZ. TT
DEREZTDHDEEFEREEERT H=OIC. EREFEMHIGRANDETH D, ioT. IFHMEFEES
LPERZTHELTH-ODRMGRELTERDDLETHS, BIRDBEY, O FIVFDEEFIVAT LA
DYEIZBEELTz 3 DDELGDHTIVISHT DY 555 EL THHBHAEH . @S EL. EMES S
EEERBLTIERENS,

41 RZ@EHELFIA
RBENEFIA L, ERER. BEOEE. RXUFEBEMOMELIEDEAEHLEICKYERKRIC

DEABEARMEDHAIRBRRERTET 5. KBV FTIA X, —BHGERS S (HREL " HEZ
BO)EZHMEBF L FIAICHESNDE 41),

& Traffic disturbance P

|
}
/ General vehicles / / Motorcycle-specific /

B #1. Z@ENELFIASE
411 —RE|IFI)AL

—RERDORZENEL L FIF L BEROEMFHFR, BEEROEBE, GOV ABEOEROMES &
VEHED . ERDELGLHIEESEEZRRMICOMB LUV EI DI TERSNA(H 42),

v General vehicle traffic disturbance scenarios /
PR Surrounding Surrounding
Road ' Egbohvehlcle ' vehicles * vehicles
gegmietry saver location motion

B 42. —EMZENEL S F)AEER
41.1.1 EREKSE

FVAEERT BI=HI2. ERBREERR. Ef. PR, BEXUSUTD 4 DDOATIVIZHET S, o7
DA VER D= DERR T A 7 58T EEMIZE R E B (Association, 2004) (Trasnportation, 2008; UK,
2006)IZEATEALIIEBDDBETH D,

4112 BESESE

BIEL—VFEFERL—ULDL—FIoPF ERERHATIVIZELZLOD. BEOEEEL
TIHRCL—oF oo TH D, L—oF—TIZ2DONWTELRBFETH D, LIE=N>T, RETHEREEDH DB
BHEMEE. L—oF—TEL—oF o P02 00HhTIAVIZHESND, COETMBED DL, BiRD
ERBROBEROMBEAEHETREINDS (K 43),
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Ego-vehicle behavior
Lane keep Lane change

. P Free driving| ~ (MM Lane change

Main road Following —\, Overtaking

Merging -~ S— Being m'\, -
zone merged erging
Road
geometry | peparture o TR Being e /_/

zone merged Departure
/ Free driving /_/"' Lane change

Ramp & Following 5 Overtaking

B 43. BERBIREBEDOER/5A—4
FRAEROMBRUESEDSE

DHIVARBEICBVWTERESNAIREZEEFAFEOEMDMAE L. BEEDETHIICRATIAEEELDH
LEEEDD 8 ARIDKEMETERT D, Tz, RITHELERITEDREENKREVNGRIZIE. B
ERITAEOIZKTEIIAVNTIETIEELH D, hyb7TIMDERREL-EES. BEIERERE
BOEODTEEEIDBERHINBLNEN, COVFIAZERETH-0IZ. ETERMOB A DER
DEIBFEZEEL., [+11ELTRI (X 44, &),

4113

Driving direction

A
"""""""""""""" vehicle position  Cutin Cut out Acceleration Deceleration
&)
.......................... S| 1.Lead(L)
oottt decel®ation el tion ' :
=1| 2.Following(F) / /
L f
: a :D g 3.Parallel(Pr-f) v v
decatPation decelération ecaiiation = 4. ParaIIeI(Pr-s) /
side side g 5 P ” I(P ) / /
Ps G vals [ . Parallel(Pr-r
51| 6. Parallel(PI-f) v v
acc Plidll()l\ *.((PI;:HIDH dr(r‘lz:)l ion 5
—— cutin cutin ‘)| 7. Parallel(PI-s) /
= &«
- d 8. Parallel(PI-r) v v

v have impacts, blank: no impact

B 44. FEOERME(ZE)E. AREOERMELAEDOEELLLREEDHIEDEAEHE(ER)

BEEEmROEEE. HvbAY  AVRT I MR, BED 4 DDTIV—TIZ5H55ET 5. ZREEFMEOEH <
Aol BEDHEZYITAMREMEDHIRESMEDHESICERZHTH EITLY, FlDEH%ER
INRIZHIZ BT EMNRIRETHAH(E 44, AR, HIZ (T, LE 5.2, BXLU 8 DEMEDBEIL. BEEZHE
THLIFEL REDTORENCENT HENTESD, IFDFvIv—0(F. ML SR EEM
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DUELBEDORAEHOENEEDETICHELERIFTAIRENH ST —RERLTEY. KE7HT
FZFRIDVBELNDD,

4114 HRELTELDZENEDFIVA

NFETICHRAREDRTFLAETOCRDERELT, BERIK. BESE. BROERMELSHEDHEE
BELTOFIAZEBELTEHERFIRELE, COEEIL. A5t 24 OFRELGHABDHEDTN) VIR
THREINTEY ., ERORBERCTERAIGELT AN FUA X IGELTULVS(E 45), B3R ERIZEIT5E
I DA BAEEDH DT R TOERLEEFHEHNN—T BN 24 EDOEFI DT L. LLEEERS
F(Annex DIZEDWTE@ET A ENTES, COTRM)YIRIF. 2 DDEMHBIOHEEERAD=HDIRE
SNELOAIFHIEH/N—EEERS, ZHE(Annex B), T-IXEROEMEZRIFICEZTAD LVERLTS
FUFIZDOWTIX BN FUAEEETDDHELHDINELNEL(Annex C),
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:Ego :Side :Follow :Leadl :Lead2

Surrounding Traffic Participants’ Position and Behavior

Deceleration

Road Ego-vehicle i Cut out Acceleration

geometry behavior (Stop)
NGT: NoOTZ2<=oc- Noz 3= NoTd<=sC
[.h—-) v m| tﬁ[) =D
Lane keep 4 éx > éxllb

%"@Z!IJ W

_§ Main

>

= roadway N N - No. 7/ N - —dx—

% Lane change g d_x?é} d‘x‘&}? ﬁ\’ <§,‘[‘!}

E Cid X

< NOS5 =, NoI0™ No-IT NO.12,

z Lane keep [Ida' U"-) IB<> éefﬂ mﬁ?f_}m* l!f* (5[“*
Y v Gx X X

uUJ] Marge Vt. -

2 No NOW No- 25 Ot

© Lane change d%’ S H@m» 3

E‘ dx Y X

0]

S No u@\ No.18 o 195 NG. 20757

E Lane keep > | | (T | (o Coes | | | o0S G

-‘g’ Branch -

(a'd

No.21 No.22 ] NO.Z@W NW
Lane change G v %@Tﬂ) {__zag;lll-)

B 45. —EMO K @ESELLFIF
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412 —HERHEOIFIF

— &I EICHRBAL-BAEOERMES LUSMED S 443, MBES LU WmEICERASNS, L
MLENL IBEICFH>TIHMEL. BELRLERADRNAR-REETIHAIRRMELHY . EBMD
REFES T IVADNRBEELGD, CNoDUFIA R COERIGETHNERTHASATVIETOH
Y HRREMEA DS, FMEHEETTTO—F (I Annex B ITFEREHENTLVD,

413 BROEAEOBEOBRNYVDERELTET SLFUF

RELERBNELFTIUAEETIE,. BEE 1 DFIE 2 DORBEEREOMOEFREH/AN—LT, LA
L. EBOXETIE., ZHORESMEBLIBRRGEFICRLILGEITEETS, REDAXRIE. BBERD
SFENBENMD—EDEEFIENZSIETHCT T UAEMBE TSI EICE T oD EH LT —
REMFET D, NLDILT DL FI)AE—BOREICHBETHILIZKY ., BREABOEROLAEE
HEDBEHOHAEOEEREMM THN—TEHIENTES, CNIEF. ZO— U RFIZEHNDS
AREEDHAMDEMMICKD DY O F AT T HERIREDEEEXZEICANDIETERTE
5. BIZIE, RITERMAEADFREEBZTIEEC—TVADE 1 OEE). BEMICKDEEEEMN
HELE 2 OE). BEEMARBEORBTY7IZERT S, $lAflzaO 8L FIA~DT7 70
—F(ZR8T S5, Annex C IZTRENTLNVS,
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4.2 RBENELDFIF

REANELFTIUAITIE, BESELOMIZ, BB FIF RVEENELLFIFLEFENSH(H 46),

/ Perception Disturbance /

Perce'ptlon (Sensor) Blind Spot Connectivity Disturbance
Disturbance

46. BBESVELLFIA DR

421 RENELTFUL

RENELEIL. BENEGL AT LANREYMERE T HOKRRICEOVTRRAMEICEEZEEZEZ5LDEE
S, BBENELLFUL L. NELESIERITERE, NELEELE VD REBEICEDSLWTEREINS,
NELDERIIZIKIZH=2H, FERBICEDODVTEREZDFEL. R— DR EELDZELEODFHILLEFD
REEREESTLET,. RRNEAEARZAETHOVTIABEELHTLHIENTED, SolZ EHESNT:
ENEEBERICOVWVTHRARBICEDEVELHEAESOEEEETNIL RENELOEAEH M
FUALERTBHENTES, KFETIL, UKL —F —LDAR-HASD 3 FEED U H(ZDULVTEESN
EFIAZERERT D, (K 47)
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Causal Factors for Perception Disturbances Physical Principles for Perception Disturbances
(=]
Mo viprais iowrsad | (B
|
o o =R | Mo | (7
B 3 il B vl = = [Fe]-- [rmmera i &
A Wl ol == e | =
= — = (encept for recognition) —
I L.
e EE] [hmm] [ | T oo Jrome ; L
[l | P "‘
e = gt | )
1 defined for 1

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

defined foreach sensor |

Progical privipies {Percepiien of sgnala ] Senaer crertaten] Prvech
Sigats Momperceston wipess(s) | pricivies
ase =T (e
Millimetre-wave Radar —r 'ﬁ‘“' 55 [ S S , 3 ) nens
. 2| 23
el 2 8% FHE AR AR R i
Bi| E[48°| 2| 9| § | it
= i < 3 3

Causal Factors

Representative scenario for
each principle

of
Llelultalolololalal o oo ol ool ol

(=) » ODD definition

Example of Perception Disturbance Scenario Catalog

Principle | Principle | Principle | Principle
1 2 3 4

M\ &MCE]—E—""

B 47. BENABRAE LY RBEICES VO FIARBHTOER

4211  ERESNELEE

RANEOERT, FTEERMEQMERFENSIER -4 ), TFIREISIUIEESARYIO 3
DIZKATE TNENASHIZEHMICE D FEBICEVTHEMICHF - D ESN TERHN ELERE
REEHT D, CCTIRAIZL, #BE. BAME. BALGENDERATEREZIL—IFILTNE &I
BIZIEE, K. ME . ZBTEDERBFETHRERITTL
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/ Perception Disturbances /

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

Environment
Vehicle-Sensor

(1|

Target

] 48. HEMEDHMERRICISBHNAEZERDKZE

| Perception Disturbances

/ Target Car, Sensor
=D o =D
D

Vehicle / Sensor Targets

L
[ [ I
| Ego ” T | Front surface | Structural Shace
vehicle of sensor objects P

Road Road side Overhead

]
Moving
objects

surface objects objects
s Obstructions Moving
on the lane objects
I | ]

- Structuralobjects Road | X | Pavement Fallen Temporal Other ! || , " ) |
| Lines || with height " edges Lights | Signs markings objects Animals installations vehlcles Motorblkes Bicycles || Pedestrians

X 49. BEN I EZROERE
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42111 BENILER:Elm-t Y
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X 65. 754V KRRy S EREAF I
4221 BBEmICEITEAFTIL

FREFIZLDIFEAEF)AZEELT DI, CNETIZEELE- 8 DOFBDEHEMEIZ 16 DFHL
WMIBEZEZEMLIZ(K 66), & FEDEMIL. FIEROEZOEMZITTE O RBEmICHEE
ERIZFTHRAZFERTIAREELHLILICBESNIL, ChiE. BELABOEMAH—TREELT
THRIEERE. RAEEE. TOEEBRNICHIEMUBEENEILT IIEESITHFICLTITES,

COBBRRERASHICT H=OIZ BMDOREHRRAZURIZRYT . BEEFALL—VNOEROEL
FIEROHEAEHLEELTEHESNSADERDRAZHRATSIOLRER 67 TR, RHERIZ. B
BICHLTHEAREERODMEICHLHEDERICHET AL, TNENE 68 £H 69 ITRT,
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%

EH:J.
w N

m

1)
m

[y
Ul

17

Travel direction

3.3@

G G
() (2

Surrounding vehicle Peripheral vehicle
locations locations

& 66. ADEMBELEEAL T UAERET S-OISERShAERME

67 TlX. BFBEMAME 1 & THRETIRADMBEETT . IFTIE, fRYDOTED=HIZ, Eil
HlRELTASYIEFERLTWS, ERERICETINIVIIZE>TRETIRAMEIL. (LB 9 DAHT
Hd.LHL. BEENSYIVDEANEL—TZBIBTHE. BEIZHT DIV IDAMMAEILL., EHl
{iIi& 6.9, 13,20, 21 ICFHRALKRET S, BHRIZ. EH—T T, & 3. 9. 11,15, 16 DEMIX, F5vY
[C&oTRBEINDIENHS, CNIZKY., BFF 9 DDFEABIES. 6.9, 11, 13, 15, 16, 20, 21)ANBIEH .
BRIEENRET DN DS, 9 DORANEDF TCEESERIZHIMENTFET . HIZ I,
BAH—TIZEWNT. BAMIE 20 DEBFLEBIIXALME 13 ~DBHNTHD, FEAME 13 (L. EAMLE
20 KYLBELEEBTHY .. RIGICHELGEMNKVEVLELVLVEETHD, LI=A>T. EARME 13
[ZxLTCREMEHAZ T 5L T RAME 20 DERBEEZAETEHENTED, RHOERIZHK-ST,
RAGE 15.16. XU 21 1 RAMBEDRRIADSBRNTEHIENTES, LI=AH>T,. R2EAT
RIEMHIZEBEINSME 1| OEMICK>THERINDIEALMEIL. 5 DDAEB. 6.9, 11, KUY 13)I
EREhd, Chod 5 2OEIL. K 67 DABIOEMILSN-RATDORIZEFEHLND,

Considering road curvature Simplified diagram
4 N i
1 220

6’7
©

S

!

g..

& Right curve

........

Left curve J

X 67. BIAAMAIE 1 ICHIF5RABEDEMICKEEALE

68 I&. B IEMDME 4 ITHAHM VI > THRETILTORAMEEZTT . BFRFERETIE, ~
S99, 5 DDORAGIER.5.16.17. LV 18)ZHMETHENTED, BEENSYIDEALEH—
J#@iBT 5L RAOHLRDERDALEN. 2, 3.5, 6,8, 16,17, 18, 21, 23)AH% 11 HFFIC iﬂ'ﬂu?éo
EROA—TTIE. CNEDHIEN6, 17, 18)D 3 BERTICEMMIBENLAREELAH D, CDIGFE. TEH
WIZBWTEESNSIRAMEDHDBVIERIND, HIZIL., (L& 6 DEMIC Mﬁﬁ*ﬁb\ )
GRIOBEERICITHONEIE GIE 1| ERBRDAEICHEET 5, LIzA>T. REBIHNITHONIBEE.
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RLELOLFIVADRAIZEDONT LE 1 OEMIZSOVT, LLE 6 NoDEMICKDEMEHN/N—S
N3, EHROERIL, BEfEZE 21,8, F=(X 23 DEENS. TNODEBIQOBIZEEZICEERTTIEMICEH
BAIND, LB 6 ITHITIEMDFRIE. BETMBLIULE 1 [THITIEMICKIBEIET HEERA
DEBEREFIVEERNDLGND, LA ST IE 6 OEMZME 1 OEMICEZTHRADIENTE
b, BERIC. O —2aY 8 ICHITHEMICKSMEEEL. BOBERLIVEM 2 DEREFLVIE
ETIEEWN, SHIC Bl 16,17, XU 18 DAYV FUA L, BEilf 4 NEEQBKICHY . BEHE
BEFEERTTELGN =0, BIHLERNEIND, LE=D>T, RRHNLGREMBNT TERBINSGEE 4 O
BHlICE>THERINDIREAL. 4 DDAEN. 2. 3. BLUBIZER I, Chiolk. B 68 DEDEAR
DEBRRIZEHIND,

Considering road curvature Simplified diagram
4l )/
L ,
33 16 s iee
/| A 3
/|4|¥7 .~
@ 4f
. B L .
e 5:
L Straiaht ane oo

X 68. #ARAE 4 TORBERICLIFEANE

69 (X, BRERDALE 3 [CHANIVIIZE>TRET S, BEMICHLTHAKRLICHITRTOR
ANEBEETY . BEfRERTIE. FSyIN 3 DDRAREN, 15, 10)ERESEDIELNH D, BEEINSY
YD ANEN—TZEETHE EAMNFDERD 9 DOEMEIE., 6.9, 11,13, 15, 16, 20, 21)I
M5, ERIDHA—TTIE. 15& 16 D 2 EFFHAEHELES, B 68 [TTREN-FIDIGE LRI, fIE
6.13.20. BEXU 21 DEFICEKDDY I F)AIE B IS IVAE 11 DEmIYBLWLN T LI
BEEMAOND, SHIZ.EM 6 UL 13 DFERIFTIA L. BERBIVER I NEIFICE~NERER
TOHNETEZTMAOND, RRIC. REBIT TEEINDIHNHAE 3 DEMICK>THERINSIEAL
BlX.5 DDAIEN., 9, 11,15, BIW 16)ZEFIN D, chbld, B 70 DERIOERILSh=-RAFRK
[CEHIN TS,

Considering road curvature Simplified diagram
GEE:
ist 2nd 3 1st 2nd 3T0™ 4th 5th 1st 2nd 4th 5th a
k Right curve Straight Left curve J ist 2nd  3rd 4th 5

69. I8 3 DEDEMIZKLDFEADLE
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67 MBE 69 [TRENT= 3 DD —RIZFFOD—LAMMEDRBFZERATHECKY . REEMT
EZREINAEADFMEITIT AT, B—DFAT7IILIZEEDNS(K 70),

|. Ego D Surrounding E\ Blind-spot  Blind spot area I

agsa 888
8e8 808
- B
_______ e
6E8
BuE

B 70. REBT TERSNSRADERMFIREAMBEDOTRTOE

HELSHDRAEMEBEIX. hybAr, AybT o MK, FE. BLUVRBIZHEEINS, REBTIZH
WTEESNLEEEDOHDBLIE. BEEDOREEHITAREEDOHIEAEMOIHSICERETHTS
ZEITELTITHONAE 7). FIZIE. BEMOEADIEALER, 5.8, 10, 12, 14,18, 19, 23, 24)[=H
(FREMDETOREREIL. BERICBRERIFILN-ORINT S, F-. BEHERAERENA
DOEHIF. BEMICEKRZRIFIHVNILIEBEINV, BT OAMIE. EAEROHMELEEDE
ELLRBAREMEDOHIEHNEDHIETIHEAEHLEEZRLTND, LI=N>T, REBITIEIINGEE
ETE52DENHD,

Blind spot vehicle locations | ] Blind spot vehicle locations and motions ]

Blind spot vehicle Blind spot vehicle's motion
Et in cut in ot ,E ) o |n location Cut-in Cut-out Accel. Decel. Sync
cut “ut out
Deceleration. e Dezelz:atxcn Deceleration 1 O O
Cu; in utin cutif ’ Ccut m. 2 O O
Cut Cut out
Deceleration Deceleration ““Deceleration 3 (6) O O
E 5@ | O o
Acceleration .Acceleration ~ Acceleration
g BB @ 9 s -
= Cutou Cut out 10 O O
Acceleration Acceleration . Acceleration 11 (13
. um _ cuti . # (13) O O
cutin Cutol Cut out Cutin 12 (]_4) O O
4th 5th
15 (20) O
Blind spot 5 16 (21) O
Ego- Surrounding | vehicle/ | Blind spot 18 (23) o
vehicle vehicle Surrounding vehicle
vehicle 19 (24) O

N. RAEROMEE), BIUVREAERDMELBERB)DESLLLHFTREEDHLEFOHEH

abht
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NFETHERAFVRTLETOLROFEREL T, AEOEMBERAL A ERIK. BEEE. 5
AEMERSLVEABEOEMESDHEAGHOEELOEITRTELHEEEZER L. COBEE., &5
64 DRELELSIDBAEHLEESOIMNIATERSINTEY. 42 FXRFEDORBERTRE ARG TIT
(S LTLAE 72),

P I P Blind spot vehicle motion
Ego S ding Blind spot - - -
gohicks " uehlcls, . vehidie Cut-in |  Cut-out | Acceleration | Deceleration | Sync
Road  Ego-vehicle Surrounding vehicle motion
el Sy M EVIIIEN | one Keep |Lane Change| Lane Keep |Lane Change| Lane Keep |Lane Change| Lane Keep |Lane Change| L/K | L/C
Lane [MNo:t Mac2s B B ::31%0“’ No:#. = &é&}” x.;.fm.._ |
- Keep ms,én o f| EEETD L TGOS T, | BRI e G0 -
Main road — 7 No.8 No.p;QR No. 10 No. 11 ~ No. 12 k3
B N Lo B 2 e et |
Change ‘-3‘%’@&/ ety "'I.[ﬁﬁ'/ m@f@m\ -G 'ﬂj_xmm =D S
Lane No.14 No. vlws
e | EEEED N N B B B B = =
Merge Keep s / p ot [
zone rr . 16 No. 17 No. 18 No. 19  |No.20 No. 21 No. 22
- 4 N, v | O, e I il IO~ -1 I B
Change e/ o el e i P g
Lane %W ﬁ‘fg’ug‘ _ _ _ _ _ _ i
Departure Keep No. 23 No. 24
zone pNo. 2, po. 26 ?No.F_y Mgs28 Mg 29 lfo. 3l
Lane _ P o M|, W, AT e N .
A [ Yyt ol | ] | i
No.32 No. 33 No. 34 No. 35
Lane s _ _ _ e _ T N
Keep m:.»m o /| EEEED o A EEGy . =G0 (@
Ramp - =
No. 36 0. 37 38 No. 39 No. No. 41 No. 42
Lane N ok e '""“'“"““%\ sl
- A | eodsiad/ | el | | ot | S | @ e | — [ —
Change L-M;ﬁ,/ == & m;"ggf? "

B 72. QB DA ICEEL-REBRRDFIF

4222 EREEICKIEALTUL

EREEICEETARALTIFE. EREEVDNEL. BEMERAICHEET DEMEDMDE
BENE—EEBERBLTERSND, —RIC.ChoDEMERE, EREBEENIZHY ., ERIEEYDE
BMEMECHLT, NEEEE LSV ARREEE (2 S D (R 73),
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Road structure

element

I
[ ]

Inner barrier Outer wall

Blind spot //'
/) Blind spot
/ C‘L’TD vehicle

Outer wall
Ego-
vehicle

X 73. EREEICKAIFEALFTIAHE

42221 RNEPERE(ICKDIFEELTIL

74 TIX, BEABEDOFAICDIGE . BEYORAICVWSEREER DIFRHTET . EAER
EEAD, BENBEYDFMIZHLEELRMKT, EAERIL, RAER 3). fAER H)THS. #
EYDOEPROER T, REICHEEZEARNEEZOND, L, EHICEET SERM, BiEWIC
&Y. BEQERITEILKIENTELRLINSTH D, LHL, RAEMEIFOEAICHMELTLSGEE(E
W 2), BEVDRVNEERICEMARNIERE LDBRZNH D,

Before Inner barrier During Inner barrier After Inner barrier
) Blind spot
Blind spot | 45 vehicle .
vehicle location@ &
location® g
S = Non safety A
B | l relevant
5 / B
T :
o
1
Blind spot
Blind spot vehicle
Ego Blind spot vehicle location®@
Vehicle vehicle location®

X 74. REERE(CESETIHADESR

75 IZRLI=RMIYOR(E, RNEEEE (SR EL =LA ISR HRBHRA S T IAZFLH-LDTHS. 7
FIVOXTIE, FIRLEz 4 DOREBEVEFHTRSN-BEL, BOIREOHEEICRESN-EHEN)
A INoDREAFHRADENRITTES 5 DORIEERIEEGI YN 2 AVbT oM IE, BE, HXV
R EHAEDHEND, ChIZKY, 20 DEBELGHEAEHEZRF DTNV IANELEHM. TATOHEHA
BEHEARLZITEES ST TIILEL, BIZIE, AEEEDSFIFTIE, BEEEAERIIEALCL—
ZEITLTOLEWN =0, DWAREERLEIESEISE, - AEEEZHRATRKROEE TIHITEST
IHGEICIK BEEEAEMEANEIIENTELN, LIA ST IRTOAVMTIRELUVREY
FIFEHENTHSD, ChIZKY, BFF 5 DOREFEECRDEALFTIF(E 15)ICATRSND)DER
ENMICHEARAEND,
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Inner barrier Blind spot vehicle’s movement
related blind Cut-in Cut-out | Accel. | Decel. | Sync.
spot pattern
@ WP O
-}
@ s @) O
d b
° 1l o
|
@ \ 4 O
|

X 75. REPERE L ASEABIEDEREB R FUA

42222 HEEEECKDIEETIL

HERFEEELE DEBIBE L. Hh—TITEALRET HRIREENH D, B 76 [TRT LI, SMERIEEE LS
—JDAEICL>T.AIRERARALLD, CDT=H. BEEDRAERIIEEAERA.2,3.5.6.8)
DVIThAHNETHIEMIEAERELDEENH S

Blind spot locations

considering road curvature Simplitisd diagram

( Blind spot vehicles \
VIt (] 8
8
Road structure a
—~ clement creating
a blind spot
(5]
Ego vehicle
=
k Driving direction B Ego vehicle [I] Blind spot vehicle

B 76. fIEH LU EICEET HHADER

77 1. BEZHITHEEDOHLEAETMDEETERL TS, EAETDENMEIL. hyba. vk
Tk E, BE, SEUREELTIRNZYTILTWNS, RAEMA B ERICAD/NI—UD T REL
b5, RAIZ. BERERAETOEANEDOEBITEMZEIT(SYyn)IZETLTWWAIEELE . EMMNE
WIEEET . R EDBSESISRITIEFBNFUA IR ELELY,
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Outer wall Blind-spot vehicle motion
lated blind
;?):ti)attelr;n Cut-in Cut-out | Accel. | Decel. | Sync
1 -
8 O O
2
5 O O
3(6
(€) 8 O O
5(8
(8) | O O

& 77. ERREEEIC LSS AREDRER R )7

4223 EEERKICKETEEITIVA

EEARICEELZEAY TV EREREFEEBELRAEROR B/ NN F— VI TERIND,
ERBERICEAEAIIRCERICAI-EEEICE>TRANEET D, CNODEEDEBAIKIE.
M DERS LU FITHEEL TR IT 5N S 78),

Road
shape

I
| |
Vertical Parallel
curve slope

78. EBRBRIZCKIFHEALFIASE

42231 #HimAERIFIL

AR 79(%, ATAERAIEAREARELET HIEBRBIRTH S, MtARDERAEIZLY, BE
DREMNFELLESHT=6, FIDERA, 2, 3,5, 6, )DUELTHE, SLUVBEMBAEDBEOHEEEICKY,
BEMICERGRE/ NI EEYHT,
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Blind
spot
area

Ego-vehicle and obscured vehicle
postions

Front

Forward movement

go- 2\—] Obscured
: i f vehices
vehicle A /

3

1 6

Rear

Forward movementa
£
v

Y
8 2 5

B 79. it BAEICKSEAICEEL-REERRDOLFIF

42232 [BEEL— OHEBIFTIA

BRI, NEBRLGEEICROND, BEL—UNRO—TRICHETHIETHRETIESRECKIVEAD
EEhd, CCOREDERMIRE, BEROBEL, RAICBEN-EROMESIUVBEEDEAE
HEIZEY, BENICRIRGRE/ N F—VZEYHT . choD/ 83—V 4 DDT V-T2 EShS:
ERMERBAYA ), IVET I, IEG), BEIEIITEBEDRHA4), ChlzkY, 20 DLFIFD
TRV RADMER SN, EDS5 5 DNREMETICHAIAFTNS(H 80 25 H),

Ego-vehicle and Obscured vehicle motions
obscured vehicle -
postions Cut-in | Cut-out | Accel | Decel | Sync
@
yo o
Q@
@
@
O O
Ve
©)
& O
® U
' O
/a

80. /SSLILAA—T IS4V R ARy EAEDRBEARR A
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423 BENLFUL

BENELLFTIAE VY RE EEHROD 3 DOATIVITIGLT, HEEICEAFORFEEEELT
EELTLAS (A 81),

/ Connectivity /

/ Sensor // Environment // Transmitter /

I I
Sensor I N\ Transmitter

:Q"\ '
_____________ |
ﬁ 9 ﬁEnwronment

& 81. BEIEHHELICELET HRERA DS

4231 oY 54F

o HREAEDBENELK. K 82 [TTRT LI, TURILIYTERDELE L V2X (Vehicle-to—everything)
BEROFEIZHFESNS,

TOANTYT . ERDAEE LU FES —2 a0 OFBIGE D ADAS/AD [T BITEENEHR—
RETHOITERESND, SHIT, TOALTYTIF MEEHERMELT, uun‘é‘k/ZT.L\OMJE'Ii’E
=EHBHIENTED,

V2X [&. ElAMEM ., BEEATT. HFITEOY—N\—LRBIETHIENTES, V2X (L. FICEXIER
PHEECRBRETCTOBERDDORRERFIHSE S LIZFRAH D,

/ Sensor /

Digital Map V2Xx

@ @ &
T V21
k‘ E) 2N

X 82. Y EESELICREIEL-RHBRNDHE

TOANTYTEEDBENELE. TILTIVXLDOTHRICEY BT —2HMELURESN TLVEM ST
Y, T—REDZAI T NEMN 1Y (BIZ L, —FRGREREHE, BEROBMELZELGE)LT. HWLT
—AMUREESN TV YT EIEEEKRT D, — A, Lo —DT2—2avBENBNEEE, TO2LT
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VTEVX DEAICHEESZ BIZIEX. TORILTYT VX LD o H—NELGHEREERT 515
BRENFETFLND,

4232 IBIESEE
83 IZ R LI, IREBICEAET DBENEIZ. BRI TA4T4. ERIUTATA4. BINIT T4 T4I2

DEESh . BEESCAMESEHEL. TNITI>TRAZRESEY. TOALTYTHO V22X DE
SIEEELIESEYI HRIREELH S,

/ Environment /

Static entities Space Dynamic entities

Y

O

I
E 83. BIEBOEESNELICEIEL - RBBR D5

RGBT TAT4ICIE ERBIOMIEEY. BAR. FURILGE) . BRETOMK ERFLE) . BT DY
REESLE) ICEHETLIERNEEND ERORABEDCEMICEET SERT, ERMEDEEZSIE
BRI AREMLH S B ESDTH. MPBEDRER) . BHI 7474123, BEOEM, —hk/A\ A,
HITELBEDERNEEND,

4233 EEHSE
EEMEEDBENEIEL. B 84 ITRT LI MOEFH. 1075, H17&. —/\. BLUHEIZHEE

SN, EIEBOIS—I2EY, VX Avb—SHFIATERL, £ HEEENENEEASHY . HED
IS5—I12&Y. GNSS EEM S b5, £IEREESN BB LD S,
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/ Transmitter /

Other Vehicle Infrastructure Pedestrian Server Satellite
o & W
7 2 N val

GNS'S\A
V2V ‘i)

& 84. ;X EHDBIENELICEEES HRMBFRDHE
4.3 EEBSNEL UL

CHETIL. AD DREMRAZBHEL-EMEFNELL T DRROBEEEZREIHLTOER
HITOWTHALY 5. ZACEMESNEICE TERERELZIRENGHNEICIYERESONE
ELTHERZRISBVVIEERLT D, ELTEMES~DEEL. ERIH DAERLIE/ATR AT
—ABDEHHEESZADERL FMVREENEZLEFSEEMDE/AIR/ LT PI-HRDEEIC
HEEEZALERD2EETHD (K 85), Thin 2 BEDANIL., EEEEHNELL FUFEERANES
ANV ANZHETH-DIZEHLN S (H 86),

BFEAN
SEAS (EE. EHOIERTE)
RPN 47 AT
(#1/SAT) (f7/SAT)
A4V FAVAD

(R 1)) (A7)

/

BT
AiljE. EDOIERSE)

BHKAD
(2R EHOEHIE

l
85. HEENELL TV Z R T D-OITE RSN EH o DYEREH
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/ S EENYMEL /
|

/ HEAS] J / LTS 7

& 86. EEFHEENEL L FVA AR
431 BHEANDSE

BRI EEZ5Z5ERT ERBREBRRRICHETES (K 87), BERIKEE., BIRED F 4
BC. fitMTMED, BhRETHY ., BAERRE, BARICEETDHEA. BULA. ANVELH D, ChoFEKIC
EEERLECHTREII-—FRIEEESADERTH D,

[ SHAD ]
|
| |
EIEAZIA SEasizER
| | | |
Hj"ﬁ,;gg’ G R e HE evm || mrom

B 87. EFANICET B FIVF R

4311 EER K
BRICERTHIEADAMIL, BB (BERCEEOMER) ICKYELLT D, X IEH—T T, EE
DHBABRIZKDEADHDWDPMERALIBEABD ANEREL, BHIgHALDEBRD)RINEESAREMELH

%, F -, LYRTRIEFRICERASARD A (FYRTIFEAR) NREELEREZSHZFRL THOERICE
RIDIRAINEFLHEREMENHS (K 88),

EiREROER EEEEOER

p

n
HESA AT (HETE) 3
J . P

R 88. EEEHRD 5 4E
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4312 BARBAR

BARICRAETHRAVCEREAIZEI ST, MPORERABDANRLET H_ETERLSHSN, FHHICEOTIE
BEROBRBCEREH I ->THDERMEFTRT VRN ELHAREMELNH S (K 89),

s
™ =

X 89. HARE DI

432 AN ANDRE

BAVICHEEBEEZHERT. BARBEFIVREICHETED, BAREBE I ZAVANEETZETD
BEOEILZET . FIATBEEIA VHOEEERE. FY—GRELENBREADHKERELTEL
I HAEEMEAHY . ZA VDT VT HMETLBEICI>TITERREMICHEELTEZ D, M1 VIKREE.
BANDFFEDNKECEAL T B/ T ON—RA N BAVDEFEICKYRARLGELZET (K 90), Chiblc
FYERDAREMRICEDAVMA—ILAEEZSIEERCL. BEMICEKRTIREZL5T,

[ A4V AN ]
|
| |
PRTETIRAE S IREE
s | W EoNG oz }
ma || 710 e FHE

B 90. 24V AAIZEET 2L FIAER
4.3.2.1 ERERRE

BEBRELTIE. FAVADBEAANCEE U DELICEYZIVANEDYZEESZDHEDTHS,
BIZ (EM A EREMBIKICESN N ORGE TREEERAERILT S LISE TRV ALERILLERD
AEMNEIEL. ZBRICEOTIIERDEROCERLEH I >THOEMEFRT BN H S, LI=H>
T, BERREF, BEEGRHEN DD BN D (R 91),
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FEEARR

PEIURER g
swii || mEss Hobt—n || =z=E
SPLITU TS e || semes
mme || —mpmR DS *IN—EYT

X o1. BEREDDE

CCT MV EERDEDERFRYICHEE T HPBEERIZ(E., FENER. Fol-EiK., Td. &84
BHGENEFEND, EAL FRLEEBRMOFNBIRARABE T SE. BERFEROETHS
RINDGEENHDH(K 92 £, COETIEX, ERDORERICHELZEZADAEMENADHD.

BREICEART N AL RybR—IL, B, BLLEICE>THERINDIIGENH D, L2 EF@HLE
BOREPERZBALE M VICROLAR (B L) ICRRAOAS”MALGN (K92 E L) ERDAM
AEET D, COBEOELIE, FTESN-MEN GRS HRTEEMEAHY . RESISE I aIREMEN
Hdo

PEZARER B4 DI

i’ WET Road

Al

A
o N

92. EERBDE () 524V DOHN A (B) IZ&HBEREICEI SEMEE S EL

EE{EM

4322  SAVREE

BANVREEL TR, 2A VR EEEBSEREEEZAD LD THDH, CNIFEFEDL/NVT =R 93)
FHETHAVANBAOL, ZBRICEOTIIERDERBCEREFICL>THOEREFHET HBNM
Hhdo
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93. N—RAMZ& B2/ VIREIET SEMER S EL

433 FRARLCERESNEORL7IO—F

COETI., FPRIFREAEMESNEICH T IEMURET TO—FIT DN THLERBAT SAIIZ, 2D
D—REGRTIRE B ZERBAT D,

43.3.1 ATREH

RADAMRIE. ERAET Y HEHRG. R TERLVERRERSICEHIOIEHTHS. =
DRI, EEME. MEBEELV IV OZTIV I REDERRAIZH ST, EEHHIA L F X RFEHES
[CEOTEBAEFESN, BISHFSNEEINDILEEKRT 5. [FEALEDETIEX, INTORHFER
JBLEANGEERKRECRFNENLGEFHRICARTONREICTETTESRIGERMIRESREGTT 510
DEBEESTHH D, EALBAERTIE, FHERETSNIZ 100 km/h OEEFBRISHL T, FNIBED
BEETHERMOEMNEEZ 0.11G Rl SHF TESHHMBEERMEESNTND, COXILGEETIEE
ZHBFTEQVERZER ISR (AR—ADOTAMRRE) . R LOEREEFIRIITIFoNS, [
BRIC.ERRGEICLDIRNYVEEDET., FEIREANER, BEEEFIRIYMR—ILOFELGE, B
EOHILZREIRET B1=ODAN=ZZXLEZEATIVENH D HOFIELT, RELEDBRIFE
(X, BREBAAREICETTELEEDHEEARNTOEITTHY., HIZIFKELNILORART, &
BEREIEEFRCETLEDGEDHEZTV. FIANEEDERICHETEITI S, cNITEE
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ETREERICEOVT, ERBRERR. SRER. DBRER. BLUSUTICHEELz, £, BB
FAN) D HEIF KR BEELZEL—> . 0T 014, XUV /—X 1= FT1(Nose Vinicity) D 4 DDE
F=H0LE5([E A-3), BREERS DERBEE/ \TA—FL. AEU]IOBERERICODVTERINTILS,
[COERDFEICKY, DFIVAFERTH-OIZFERALI- 4 DOATI)E BATERERERTH-0IC
FRAL-EREERSI DT IREILIN-ERBERERERLOMOBREREILT HIEMNTSE
B cNODEEILSN-ERBREBREROH L. TER. EEHBKLEERE. SVTELV/—XFAT
HBD.1SBIT, FhlIE. BEBBERERERE. BELLERERER/N\TA—FIZEET HH@E. fEHX
(TR D IS TE LEELERBIR/NTA—2EOB O BB ELEAAATINS,

Note: AEICEEH SN TV D EBMIRBREREUEE/SA—421X. BADERERICET HER
BT REICHSTERINTVAD MO EICETHRED KT S (FELUDRBZERAL TS
&, BRSERIFHBICIRESATVSHERDERZEHICLTIVS,
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SFUABROLHO LSBT R R AR
BEERDIR WREE | EREE/(5A—7 o
AIREETE AR ‘EIE

-FREE (GEE)

S ZEE ==
P S
527 =
5 18
B9E

J=ZhRE - FRIZ

rd

i

AR

B A- 3. D FVFRED-HDEBRBR S ELRE LSh-ERERERE, G TEIREEE/NTA
—52EDER

A2 ERBREXR/INFA—4
ERESEETIVBARDIGE:R A- DIZHITEERMLEBRIIR/NSA—FERET S=012, EEALH/N

FA—RE, B FIVADELIMEIZRESNDE A- 2. AHS 151H), SRED/NTA—FIE LREET
RIETTSN., DFIVFIHKRFT D,
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& A- 2. EBEER(RSOMSDER/NTA—FY A BEADEBFEERHODR—R51 2V EBERIK

INSGA—A
BEIERZARINTG A4 BB ROEUWME
BIRE 1,2,3,4 3
EFIRE(m) 3.25, 3.5, 3.7 3.25
. - SEEE(m) 1.25, 1.5, 2, 2.25, 3, 4.5 1.25
WIRE | hRE B (m) 0.25, 0.5, 0.75 0.25
58/ (m) 1.25, 1.75, 2.5 1.25
ESAR (%) 2,2.5 2.5
WEHEE (km/h) 120, 100 120 100
R4 (m) 570, 380 570 380
BEAED | mfIRRI(m) 100, 85 100 85
(%) 6,8, 10 10
g? pakay BRI/ T BiET AT
- —_— ZER 18] IR/ R pEALd nE
) 70, 60 70 60
BEE (m) 210, 110 110 220
O (m) 11000, 6500 11000 6500
HiER HERTERAR | mpnss(m) 4000, 3000 4000 3000
Y E& (m) 100, 85 100 85
T AIAD (%) 5,6 5 6
55 WEHEE (km/h) 120, 100 120 100
/I (m) 210, 160 210 160
A3 EBRET—AICXLSEH

EROEBBRKE. BLBABIZ I, R ICE>THIBEINDICKY ERBICHRBICERLLEWNGS
AHd. chlE, EEMGRELLTHRDODNL., REMICHEYERSNAETREMEAH D, COKIIT, BB

RRNEILT 510, REOBELWNRRES FIF T RREEDDLELNH S,
& A- 3 RBRIETOBLLVREDH

A DUFTAHILINGA—4 AELAAT
MR E KRENMEVIEBECODIR/EF FRER) @4 EL
e ey \ DHIRT
34> R1—7 SEEERAZ (BRERFERR) AVIEL. IREENFEL EI’L@E@J%EL
oL hoi (9EER) AR ok P 7T
BubLl BB QEEN DS (£ H3%RE) BEIES
|:|/}|L|:||30)|}I"3
] x E=R BB E 325@&1“3[.
JET_.EB)EJJZTR—J[/ %EJ:E%D %éi\i(j&é -'j-nl—_l'n uﬁ EEE%BE%
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A4 EHFRMET—REHEBRBR/NNSA—FEE

DT AV T, BERBRODERLG/NSA—EDERICOVTHRAT S, SEDERBETICEDE,

E%ﬁ?i{ﬁ/f%)‘—@"é#EHHjL,f:o7’:7‘:°L,~/€5>‘ BIEELGERTREHYFER A HIZE, ERBH S
B.FEQEMOHEAEML, CHIERBNELELTEEZRITTAREMEAH LA, BB ELOER

BEBESELICEDT LERELRGL, LI2A 2T, BBIR/NTA—FDEIRLL FIFHTIVIEKET S

— BENELYFITICE O THN—SNEIEELGNTA—ZIE, DY —2 BRFF shiR RS Mt A
MBS, fRIEEETH Do

— RBNELLFTIVFITETHN—SNDERLG/NTA—E(E, BRE. ERIE. MUBEELR, Mo
THdo

— HEWEEBHNESTIL TR, FREGDIERLG/NFA—LL, BRI, h—T #EF, BITH. A O,
EETIMAMTHD,

FEA-BATANFIVADEBIAKR/NTA—FEL T EEEZZTRVNFA—ZZEEL-2VT1HILINGI—4%
E§25i§1;—%5l-é:( J:[J TANT— ;z~361223#%UJjE1$_%6l-é:7b\—t:€§'%bc

EBRMIK/NTA—FERETH=0I12. K B2 TRV BAEREESICEOE EREKROEEL/NS
A=A REELIMEZE|Y Tz, —AT. EROEBROA L, L GERICKY., BEREESEH
BICESFLEWVEENHIWBIZ L, BT OERZRABESN TS0, ARERRISEREH
DFREXVELGDENH D), L= - T BB ERICE D TEELEZERBIR/NGA—EFIR—IF51>
B, EFEOBRETERBROEZUETEHTILENH D, COEHIZ, BTy T T—4%7TAEXIC
HARAAT, BIZIE. EERE 100km/h 1B KU i/ EFZ 100m K 1(K A- 4, T)DERFRH
HBICHE TR ERFEDRAETIE. ZHOEFANZLATIHEDOHER. K A- 4 OBIZTHEVRRYLS
HLB), COEIERFBIL. EROMBIZE TEIN—THEEOEERDERER/ATA—4F LY BIRBT
=012, BRERFERIKDAR =S ITA—2{E(FR A- 2)% 380m M5 100m UTICEHTIHE
KB EETRT,

search result |,
abi

Curve search criteria

Velocity: 100km/h / * )
Radius = 100m ). SN paY
— Vg a ﬂ> Vi
e ‘ AN T &\4\ /
///,.,/’\\\\\l’/////7~ <4///’. !//4_,//:;» \ ;T

X Zi —1 Korse G L// ~ N
omae. o~
L
Tokyo |

Tokyo
|E'"

HD MAP

X A- 4 B4y TERALE-T—4%HE
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Annex B
“HHEREOTIA

RBENEFIVACOVWTHALEZD AT LETOLR LRI, BRBIK. BEEE. SSURBEDZ
WEDMELBEDEAAOEELT,. CHEBHORBNE S TIAZBELLT IHERERETS
( B_ 1)0

/ Motorcycle-specific traffic disturbance scenarios /
vahi Surrounding Surrounding
[ el:o{:fgt }' [E%(;h\;e\:/r;;le] ' [ motorcycle ]'{ motorcycle J
9 Ly location motion

B- 1. ZHEREDOXENLFIADOEERZE

B. FEBEO_HmEBEABDLMELEMENDDE

—REMICETHVFTIAEETIE, BAEMOMEEZEEDED 8 ARIEEE LIz, Z8WESF)AIC
BULTIE. SIICMZABEDES 2 BE_HEFADMELLTERL. VTV EHEELT S,

B- 2 DEAIZTRENDLSIZ, ZHFHFEDMEILISLURIG., BETOMmAIZ, AORERILL—2A
[CBRESND, ZEREL, BIAGLE 1 hoDFE(a). BALLE 2 hoDMNERDb), BEEBEDALE 3. 4. 5.
6.7 F-IL 8 HLDEIREF()THEICKOT, [LIFIZRIDEICHEENTHENTES(EB- 2D
RRE), F=. B B- 2 OFARITRT LS, ZHEMNLERIDEENSHEHTHLETE, BEMIC
RMULMEA IR, BIAEN DRI, BAME~DREN. BEmELE@NEZILOND,

Motorcycle-specific locations \ Surrounding motorcycle motions ‘

Into specific locations ’ From specific locations ‘

(9) (®) 4 n(e) (g)

d) d
B

)

\P(f)

Additional locations to account
for motorcycle specific scenarios

(a) Deceleration
(b) Acceleration

(c) Lane change
(d) Lean

(e) Advance

(f) Retreat

(g) Synchronization

B- 2. BE(A)DEIEEIT A REMEDH 5 _WMERFA DI ELBE

B2 ZEWERADIENELLTIA

TEHmBEIVSUADBEIL, A5 56 DRRRGHESEEEOIMNIVRICE TREND BEDEREREY
FUFICEWTIEREEBEDAERREL TN, Ch(E. ZHBHFFOMELIRICERAHFET 515
B. BEOEREEIIMEMICRAIGETHA=HTH S, iKY, REDORBTRE MGG A 18
DFIF D ESH, TEEFHEICHEAA TN S B- 3),
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[ : EGO ===k : Motorcycle

Surrounding motorcycle position and motion

. Into specific locations From specific locations
soac e - leration to | Acceleration to | Lane change & Lateral
t behavi eceleration to cceleration to ane change to ateral . N
geometry ehavior side side side approach Advance Retreat Synchronization
Lane keep = i e —= e P _
. No.1 No.2 =" No.3 | No.4 No.5 No.6
Main road .
Lane change - - - - - - <«—-¢-»))-\
No.7
L K —te,
ane kee - - o - - - _
. P No.8 DME-—
Merging zone «
Lane change - - - - - - («—-\—l») \
No.9
Lane k 10
ane Keep - - No.10 __* — — — —
Departure -
zone No.11
Lane change - - - - - - (b= 32>
R =t | == | No.14 CEm-— ey e - . -
Lane keep o : - = — St B
No.12 No.13 = No.15 No.16 No.17
Ramp »
Lane change - - - - - - Cmt=22>
9 No.18

X B-3. —HEBEEFOXZENE VA
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Annex C

ZENELDEHLGL )T ADOTTO—F

EEORBRIETIE. ERORESMELI KRR LGEFIZZHDITEIZITOENTE S, RETTIE., BAFL
“RBRVTIVAOBEICEDNWT, EHOXESMEBLZEL L FIAERTTT S,

C.1 EESHEFIVADH=E

RIDEMARABIRGEEEZTHBEICE. BEREENZRET H5-OICRIELETNIEELEN, O
NODBRIEBERNL—F—THRICENTHL—UFoVRIIENTLRET S, BB L—F
VUKD EDEERA. BEBMERMLAR—RITBBILEISETHRRETRT . ChoDE@MERET 57
HOEEIL, EEMELFEEN ., ChIE BERICETH5ZRUGEETH S, COF=HERIEEE T
A BEMEICE>TEITINDINOD ZRAGEH DR EMZTMI S EEBNET VT IFTTH
Do

C.2 XZ@ERIFVA

FOEROERGEEZRE T IBMEICI>TELLY FTIAZTERTH-OIC REMGL—7r X%
Y LDV URIE L—oF—TLENOETTIEEMADRADEROBERGIEL. F-EBE
HAEBRERLIIET DED . FIIERMDRERDEFAENSIRES (K C- 1), ChANBEDQEEBED
HERELGD, CORBEMEZEITIHAIIC. BEEMIIEEEEERITTEIENTELERERET D
HENHD, COEEEIEETY T IEESR, FIZE, EITERNRABEL., BEMIZERGS U
(BIEER) ) ELGDIGE. BEMIE. BEEAOICEASOEENZ(BHI)THAHEIMNTHAINEI N E
HIEL, TDE. BREELLTORRET ILENHD. LML, BRITUT7DORRKRERET HE. B
HiFlld. ACTUTZICRATHAEEDHLIhVM U ERMEZEBLLZITNIXESLEN, ChoDBIE. 25
U:(:t d—éﬁﬂgfﬂit(ﬁljili EEEJEE% |:|un,|/ /ﬁ&)&%réj-%)&~ EE%)&JEUH./TUTEEHE?
BIEMTED,

"Avoidance motion" stepwise flow chart

Av0|dance Avoidance Road

Avoidance motion Determination of Stay away from Driving location
starting point: approach avoidance space invaded avoidance
of another vehicle space
e i
Avoidance Free driving, following
trigger ;
g —
AV @ V ﬁ V Be»n}n%r:zed
Deceleration = -
Ego a avoidance v Being merged |
S =
Avoidance Da%er‘_@ - &
B Space ﬁ Free driving, followiny 8

C- 1. EI#BEDRABMORETETDRTYT
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C.2.1 [E@r) A

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.

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

a)Approach from the front and sides
B-8:-0
)
b 4
Gl - N &

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

b) Approach to the lane change destination

8,98
[

@
AP
N

B C- 2. MIEBMEFIFIE TSR ERDETSFaT—ay

C.22 [EET7

E#IVT7IE, BERAEBEEETICEATEIEBELTERSND, BRN)HELLFDERD
BN BIRSNSE. BEMIE. ZOEBIVTHNEZICHIMNEHMTILELH S, REDT=HIZ. E

BMTYTIENAEBAEELTKAARTREVEDET S, B C- 3 (F, L—F—ToFYFeL—2F

IOV FIAOEADEET) T EERL TS,
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1
|
Lane r
keep i
|
|
|
|
I 1 1
| 1 |
| 1 1
Lane Mm:f_ta I
change Ego M3 !
Triagsr|
1 |

*Lane change to the left is omitted

C-3. L—oF—F(E)eL—oF o P(PIBITBNHTER LD EEET) 7

L—F—7(& C- 3 OLFEMDIGE. NIAEMIEBEFMARMELLN]. BERADELEPI- (6).
PI-f (3)]. £z X BEHELLE[PI-s (7). Pl-s WM BEET 5, FBETHRFAIN-HBLHAEIRT)T7THD
(EAXRHDIEER), ® C- 3 D TFHEAIFBEENL—VFIVTTEUFIAERLTWS(EERTHDE
EIR), COBE. BEDOL—UF U HDRABICWAERANIHETmELYED, RTRIARTIN:
IVT7HRENFNDEBEI) T ELD,

EETY7EREL-R. BEIYT7RICHONMOFEET HERD/NF—VERELLTNIEELEN,
BIZIE. RATEDRENNIA LG5, BETITADELVICERAFET S/ -V DEEE
(& 2° =32 £725(K C- 4 BHR),

no vehicles in any of
the cells

vehicle in the top
right cells

vehicle in every cell

C- 4. BT 7HADELIVICEEMAEFET D/ 89—
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C23 EBIVFZADIYFUER

BT 7ICEmAT TITHFEETINESINEE . EDVIVIZTFEETLEMNEHEELD., BiETHIRAR—
ADSEET)FICHYM VT DA EEDHAEMBEE LA FNIEGSHL, EA#HIYTADHYR>
MRIREZREEEZER C- 5 2R,

. 7

Range of possible
/ avoidance area cut-ins.

&)
@
)

& C- 5. E#IT) 7 ~DHhyhA 2 h A RELR & FH

FRETNAFAPENTVSDEEEIY T THD, BEAILORNIZBHL TR AERZEEELELIET
BIEEEEZHE BRI THOBRABEDMECODE., ENICHEETHINEQRDOIZH ITHEMIZLS
IRV DEREREZ R T DRENH D,

C.24 ERRIK
EREEI. ERPREBEMELOHAEHETHY ., BEEEICEEEZRIZT 2 DOERTHS,

DEBRMIKIE, TEER, §RL—V. DKL —2 50T 0 4 DIZnfESnd. BEDOMET., B#T!)
T DRAREEBRIRAN DERBTERSND,
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a.Road shape b.Ego-vehicle position XETERIOEE
Adjacent lanes on both sides One adjacent lane No adjacent
Left Right lanes
Main road Ego-
vehicle
position Ego ENS Ego
Avoidance area Avojdancearea | | Avoidance area
Number of lanes Lane 5 Lane 3 * Lane1*
required
Merging lane Ego- = e
vehicle =0 Avoidance area
position Avoidance area
Number of lanes Lane 5 Lane 3*
required
Departure lane Ego
Ego- "
vehicle £ Avoidance
position Avoidance are 90
Number of lanes Lane 5 Lane 3*
required
Ramp Omitted for equivalence with main road (Lane 1, 2%)
B c- 6. EREMELFUFICBITHERBRBEOR S
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Annex D

T —AITR I FYFTF—AR— AR ERET

HIFTER—ADEEENERT —FEDVTEDLSITHIESN SN ZEEHRAT H=HIZ. 20D
plARHtEh TS,

D.1 FAYVEMFE(GIDAS)T—4

ZERVFIVAARZOBEIERIEL., FIZ X, FYDEBHAT(GIDAS) T —2 X —X (Otte, Krettek,
Brunner, & Zwipp, 2003) CIHRE SN TWAEBMHAIN—SN TSN EFLHETHZEICKYFHEMNRIEETH
%, BIfEEL T, GIDAS OEMAFEARSFMVDORBRETTFRARLGTRTOIFIAEZRE TS
EHABETHD,

GIDAS (&, EHFMEICBEL-BRERINIRAIZH > TRBERE DT S, GIDAS TEERINT:
BB R (GIDAS O—F) EXBERIFIVAKRREREE (T L LBIREEL 1=,

D- 1 MDELDRIL, BEHERFTLI-HER. 2SN - GIDAS FHI—F#HERL TS, 73 A, B.
C . BHLET—2EYMNIEENIEHEIRD 78 O—KE 7567 BMERT . choDEHT—2DEH
BREEAERELTIE, 33 O—F& 6,787 EHARBERITVARKRRD FTTHNTESIEERL. RERY
FIVARRTIE. FAYVDERERTHRESN-EEERERDIFIZX I0%FHRSTEEELAH DI EETRE
LTWL3,

HTFIYBIE,. OFIFADIR)YIRATHN—SNTULVROERFEICEET 585 8 DDa—KE49 D
ER(EEREBREHRD 0.0060)MN5Hb, o FIA—EDERKICERIN BB IKT—2 LB XRERK
BEEIRE. 2000)[ZEDNTVEHD, CNIFFMYEEREBRDWOM DIFHEREL TLVEL AT EEMHE
NH5, ZVD 8 DOFEEH/N—FB=BIZ. RFAVDEBRIFEANDBEICHNUBELLDAEEENH D,
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Percentage of accidents
Classification No. of i
codes Total | NO- of covered by test scenarios
— accidents 10%
Description UTYPA (UTYPB 0.006%~
A [Contained in scenario catalog 26 7 33 6,787
ko oadeheps parameres. | © | 8 | B | 4@
C |Not included in scenario catalog 24 13 37 731
78 7,567
mAEBuC
: No. of
Contents ey
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)FT—EAR—RERFIBGERE B ETTICESD)

A7T3Y)C I RESNF-REHERTHN—EINTULVEL 37 DO—FE 731 DFHR(E2ED 100EED,
A—RDELEEEME. 3 DDA—RFHTHTIN(EE 28 I—R)A, BERERIZEITEFEEEITEE
BB (C1~COLEDTEETED I SBTREREMTH D, ERYD 7 DDI—FIZE, B LDEZTYLE
Y. T DD KREE(CE ~C6) MEFEN TS, COATIVO)NHITHERDHIERTAEMSIL. AD TUY
ZTIVTIZE>TRARELTHRETH Y. HIA L. FRABRIED ISBMHFTERNLGT T O—FHRLETH S,

D.2 EZEEEHIENHTSA)D=O DEERISFIAEZA4T

NHTSA Pre-Crash Scinenaio Typology for Crash Avoidance Research [, NHTSA —fi&#tE S R T LISy
AT —AR=RIZE ISP A BBRAED =D TV IS5y FIAZATEEET D, CDEE
. EADEEELSAFTIVR . BLIVEREFDODEELERZTIEBRAOFIATHERSA TS
(Najm, Smith, & Yanagisawa, 2007), GIDAS T—AICR#DFER/EBEAT S LIcKY. 2170 —LE
EDHREETHE SNV FIFTDIRANEDEDLLEREZHEIL T HIENTED, COEEIL. BFT 37T D
ERERFVAATIVEEH. TDIBM 16 DATIAVIE. BERERICHBITHERICHIGT D, b
DATIT)—ERARLIZDFIAT IR —RELBTEHILITKY ., OFIFT—EIR—RDEL M EIRET
$HIENTES(ED-2), COLLEIE, 16 DATITIDIE 6 DOT TV I FUFAT—EIA—XDXER
THHZEETRLTND, HYD 10 O—KI&X BEFEEFHAAELZLOZEOHATIVICEL, T2IC
AN—FBOICIFERI =TI T ADHEENLET IO—FELELT LML H 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. .:574vO S F A TF—ABR—R & NHTSA BRTISYS ahTT) D HE
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Annex E
AENEORBETIVEEMSF)A

421 THRARF=LSICRBICEDWVREBNILL VA ZEHTL5-01CF. R VOREETIILEZE
L. ETIWERBRT D/N\TGA—IADIEHLTDHFLEZEETIVENH D, LT TIE, SUKEL—F —-
LIDAR*WASDE LU HIZETBHBENEIZDWT, REBETILN\SA—ADFEFELEFHICINZ ., D
NoBHINSFEHES F)A DR REIZFEDRT S,

E1l REETIRBEFES FIABHOTOER
ZHNEORBETLETES FUAF. UTFOFIETEE T,
RENELLLTELABERERBL. BR/TA—9EHET S,

LRBESERRTEIMEET I (= FEETIV)EEBL. RE/SA—SEHET B,
- BENATA—ADEIIZHETRNEER & SNEER/ TA—FETNENIIET S,
- NELER/ TA—FENTNIZDONT, ZASARYEHECHEEEET S,

CRENEENELERNASA—EDELELTREL, ChITRBR T EHAEDLELDZERR
O ELOFHE S VA ET B,

COEE FHELFIATRYHRONANELER L. RAICREBETIILTRRBREINSLDDOFTIEEN
ZERRLTERVD, HELER/ NS A—FEE N AT L ODD EEEH/N—TETVDIVENH S,

BEISA—F FE/S%—F SEEE AEBESX—5
6, : BEMSMO SEEBEE - SEOCVFA
S MRS o Er] CHOHTNAE
—SRELE I /1 : e
BIELE o/ Tt T ﬁ BEARZEL  WIOROZLE
RO n NEE —’— BaE
i
L BEEME | mENEmECO
TR 57
L BB [ErEr—
Sy PSSR E B ER A SETO
e ) S TORERE s ~
b = Pyl/(Wp + Wy — — - BRI TA
oy : BT R RYIDE
ey Hti
o, : LIiEEmE EAEmELR
FaREERS | BERSOR
SRS Fttif )

E-1: BEBNEDOBRR/NASTA—4RE/SA—5- SN EER - N EER/ S A—S2DEFR DB
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E2 SYRL—F—DREBETILEEMF)A

)EL—F—I2DWTIK, FIELTTRADDEBHNELDFRAERECOVWTREETILEFHHS S
F#EERT D,

- EE(S)BEEXR FRHEARY)
« {ED/U (BREVILF/NR)

- |ED/U (FHEIAZEIL)

« ES/N (EEDRE)

107

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



E.2.1 [RURL—F—] ER(S)BREEX (BREARY)

SHEEA
E2Z1L1BSLEHE (REHEM)

E2111HE

by Pl MERHTECT RN RDOMNE LR EENNENETE R A 2HH
BY. 2O RHESHAZ{(MIBORMESHEFS IO RFESIZEE A TLEL.
False negativeiR BEIZH 5.

o) i
BE D544
REtRE
B RE-® fis
ipge b A RE e hi
ZEMRONEEE| FECEETE L0 o ! J
AT L

BRE—F
FERE, ERICEH KM B LMD TRASN LK

SEEER
(God 1)

E2.1.1.2 [ REDEHE

WHEMHMLORMEEODENRENIET, ASESITNSWWMESFMBELRTLEVRHRED
MELVEEHSERMNTELL

7 BegoREE
7 mmoEE g B D ot

EEERES L

(=t
&
HEEh ), SuES

Ly e !
AL B
. f
1 r fa
hE ]
E—o%@HT AL RN shmg: bt
ﬁgiﬁﬂj AR )

EEREREROUBEETRL.
fEZORMELC, CERERL

o AR SHEEAKE L
AR AL ,\,f\/-\ ISR Aot
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_— TRBENTY .
sy 5, I
HAS
B-3

wiZex 1
ol
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 ALUBRTEE
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HAZRBNEBFREHOZISMRIES X

hAS
fBEFGEZ) . ARUVREXROBRAZE B-3
A FEAGIE F/BEREDHER
EMEMICTRECR TETORFEZHER
EREEONCEEERZES. —ERETCEEEMICEGOEHE DL
HONSFRIOMANSBEVIERT T 5ETORRBEETE
1 i ZE i ——
! B RO ESEIC
. NEHREE£ 7L
BRU FHILEHERTD
! # T B5AE
Start i
P RHHEO |
I BRy =P0)
SR L, T eIt
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Annex G
BERBIE 157 BIZRDIZIaL—aY—ILOZ U EERE LV aL—Y
VR A%

G.1 BH, X REEH

BEMRAE 157 SITEHONIRBHNELLFUA (BFE ALKS L—oF—7) OFREERBRFED 32—
IVY—IVDRYMHERAEREIAL—La VB ARICETEIEAREEED D, T, BHAR L TR
FEEET100%BHLTLDLDEL, FHERIEAC D AD HIFEER FTENEHE) K U5 & B i

(X G-1) TH5,

MARBETIL =
N | | ] =)
é e/
simulation environment
G-1 35ESVEL STV A2 H 1+ B 5 & O Hl HHER
G2FHEEER

AEICAVWLONDRAEEERT Do

(7) ADS (Automated Driving System D)
BEOIRR D BEIERSE. BERIRE. BAHRIEIZKY . T4 299 -FSAEL T - 2R I(DDT)D—E FE =
[ET£HEETL. ABDPDELTHEGD—HE-IEIEHBERITTIHELXFOVAT LA

CORAP S
T—REROUIAL—2a  OETICERATHIYES (B BE, BEGL)
(V) EHifE

D2al—3avY—ILDFHERKRIZKYRHONSIE

(T) fRfitfiE
FIFA ML EZONAIE
(F) ¥FIF

BEDFAFTIVI-FIAELT - BRI%ERITT 5B T, ADSEHED /W REM EHKE) ERE
Ehf=—r . BLUZDHEEERADOZE R ETH
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AETHEH. RERABRB LIV OI2L—LaVvERTIIROFMERELL. BELMBEODAZH
(R, EMIEMLE) BIUMMEDEE) (Cut-in &) | BREMH (ERY. BELE) CHEAENT
SR THS

(#1) Preventable &R

UNR-157 Appendix 3 Guidance on Traffic disturbance critical scenarios for ALKS 5. Reference [Zd
%457 TREN S, no collision & no collision LL4} (collision 7:&) EDER

G3YZaL—iay—ILDE YRR A &
G3.1 AEDHM

222l —2a i RETORNIC, Y2ab—2avITAWSY— LA RERBREZBEY)I TR B TEH LR
PWENHD, AETIHIDAZEB LV EDEEZDNTHRRS,

G32 RUMERTFARLHEEE

DEAL—2avY— DR SR FELHERELS SV TORWELEIEZEZFETT .

BRUMHERBFE

BELEVTUAITENTY2aL—2aVY—LICRERRERFORBFERES A thEBE LD B
(LR EREEEREEITS) T HE T B

- Rty IS PER 7’J'fl e
[ =R JJ_{ (08 /) H S JW'(”@’ *UH e H H =i HHEE)

EL

b
R fiuEs - ESRARERE
>zab-33> J'
&Y 79?
() (BB ) s o) () (1)
(@ —> T s —> (——— EmEal —»
B G-2 ADS #riE
BRELLEEEZS:

ARIHB T AELMBOER FHEOUEETD, COHYI1L—oay— LI [EEE -
EOUTEETIWEE ThHHEMBEE A B ETETV A LN RODND, E-EHELI1L—
2 DRBEEBYCHET 1O ETEDANERSATEMBLE DBEERNIAETHIBE
5%, ChEDTEND LB L URRTREANS LT EYRARITHFESI1L—2arY—LOZ
Ltk RS CENTRETHIES 2B,

234
(C)Copyright Japan Automobile Manufactures Association,Inc. All rights reserved.



HIEEE

BEFLELLIEERREY [CEo>FRICBVTIIaL—2avY—LERICHLTERERBRBERDA
AEREE AN REGIETMEDEMMBER HARIVZE, IT. BT HDIEIEEZRE (Preventable) f8I5 T
L. FEAEFLELLAEEEREICELITTOBRERESE LT S,

. LR HEREFERELTWNAIEERTOICIFRNREL TS aL—3 0 y—ILhN33 L2al—Y
AVY—ILER Z@mE-LTWAIENKRHONS,

X1EBRRE LML BEQOEETHERICEYNRELDREENGLESKEEET
X2 BRI ILBEDRIRENREDRITAELBMERDLGT RSEHET

B - SRR FUA

_ s | — EETAMNGR
MEILFBE | S5 savem
€
]
& BETL—FRitA
Lol
= G
W BEELE
BEELCEZFTOEE _
BRA[s]
BRLEDEZS:

RELAER D EMITHS. TADS [2&DEE - FEHEDTAMERNISATI T DER - FEEDHERITH
L.ADSIZ&BTAMERDANETRIMERTHALEZHERT HI1=HIC. TOEDHYF EL TEERERLE
ROANEICESHRELHIBITES I aL—aviBRERTHNIL, 23alb—2avy— )L TEHLERIC
BWTHSATITZEYETRWMER THDIEE TR CET UHTAMN FIAIZHBTH2REDREIEEDES
BETRTENTES,

G.3.3 ¥2alL—yavy—ILER
RUMERETILTIIaL—2aVY—LITKROLNEERIFLUTD2DTHS,

R BR-FEROHERRICHFES T H/\GA—FEHELEHATELZL
(UFVFIZETEBEFETEHN\TA—REL IR B FIVFITETEEFET 5357 4A—358)
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BER2 FHEBROLBAARELLGD-OIC, HEICKYH NENFNFA—RERERBR TEBIEN=/\FA
—REDRE I BHH L

X1 THEAH L LR S EHRD/NATA—EADENTEEIT—HT HETIRHEL NFA—LEDE L LRI
[TIRBESLEHET

G4 ZAL—avy—ILDR YR FIR
G41 AEDHM
AETIE. IEICTRUEFZEZAVTOIAL—2avY— )L DR LM EEETAETOFIEE TS,
G42 P3al—3ay—ILDOZRYEEZRFIE
D BRYUMHERRAFIAEINTA—EE
I TROLMNZSF A (GS5ADS REMREEHES SAL—Sav A EESRB)Dhh s, T MiESR
EI3VFVAENGA—EERET S,
INPUT : [G5ADS ZEeMREFHELIaAL—av Akl ICEREBDUFTIAE/INSA—REH
OUTPUT: ZRYUMHERZITOIVFIVAENTA—EERR
NOTE :{E3iE ALKS L—2F—T 2BV TIL. ADS (2L BB TEN L EHED A (R E B X 1THiELy) D=
. EEHERELEZIAL—aVAERICHELNT ADS OFHEMREDHEZFTRT ZENTEDLF A D/INTHA
—AEBETNIEE, LLET DR EEIL. ADS DRAFIE G 2SO HETERTAEMNEELLY,
@ HpiEHEHER

HUMHEREITORICEEICKDHAREZTL, 232 —2a Y — L THRE HBSNLSFE/NTA—4
DEHAIZEITI,

INPUT : 22al—3iavy—ILOERICHELZEZHHRESEDETERRE
OUTPUT: BEMETIHUHRAERADERETAMN —42
B LZal—Iay—ILEBENHRTE -HAERDER
DAL —arRELGIEME T (exERMEELRE) LQDEREETAMNCEONET—RIZ&YEE
E-AET S (ex. TL—F1EeE)
INPUT : BERETIVEHHRAZRAOEERART—4
OUTPUT: SRE-FAEINI=IIal—iary—ILERE
NOTE: L 3al—iavy—ILDARLIE, SEICBITAZYMERDOHER#EL IaL—30Y—)L
BEREBBIERZE-HIC, 03aL—230Y—ILORE - FARMOKREICH LT, BHEIEEMEDE
TILVEREIZEDOETHREITEHILETH S,
RE - ABROERY

QFMREHBROFET -2 0, BHEAMEEMADET ILORELRHEEZTS
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3,z —_3,7 l = iTEIETIE 707
Y2 | e waer)  |(DEEEL emea e o) E Ve
il i = 7

* *

EEFTH pmonBET—9 e J-+%7—4  BWET
=_4 Rk g EREENRE WHET 5 TR

NOTE: FBSE DL E M E“ BN TRET H5E . REDZHAMICLSF—7 VNER Dt/ D LE
EREITHL, REA—7TYFERTHASh-MELREEDBBORRMES(IV T e —HEE THE
(R EHERTIDELDD.

@ ZUMUFERDHDOEERR
ERIORLMEZRFTIFDREITEELSFIFICTRERREZT,

INPUT - RERBREITOITAN FUAETANEH/ LGB/ 4A—4
OUTPUT: TR FUA BDZ A B AREAT—5

® HUMERDAHDIIaL—3Y
ERIOZAHERRLFIADEEITEELYVF)AICTYIaL—230 %7,

INPUT TR FIABORERBRER/NTA—S BE -FABEINI-DIaL—avY—LERE
OUTPUT: TR U BOZ L MHERII2L—a0vT—4

NOTE: L 32al—avIZ AN AHMEFRIE. DTERT HEEHRERIZHULVTHIZ L GNSS #FIAL
TAIBIL-BABRERMDMEFRT —2ERIC/ERTED,

® LIaL—TavBEOT LMD
@DEODFERAZLEELTOIAL—avRENZ L EEREZTS,

INPUT TR FVABOZIMERERRES]AT -2 3aL—2avT—4
OUTPUT: L 2al—avRIEOE U HERIER

NOTE: DM@ FETIEBIZERET 2D TIILL HIEEEICEBT HHRICONSOFETEYRLERET S
_ENHB,

G5ADS ReMRESF M oL —arv Ak

G5.1 AEDHM

ZYMENEREIND2aL— a0 Y—IILERWT, BN EEREETH S, TADS [ZL5ER - FEFHEDTR
MERBISATI T DFERIZHL, ADS ICKETAMERDANETRIMERTHASZLI1ZH LTSI LE
BRI E=0DIaL—aviRBhEE T,

G52 RERA%

D2alb—arY—)LERMIRE (G.6 REEE-3) TRENIRFZAL., UTD22FlMAEHLETYIaL
—avICITHANET B,
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1. oF)AEEIENS ADS #E A -BEMm(UUGEEEEMESN) EFDEM(UUBEMELFE)DEE EIRE,
UTHREFIATHS:
(a) Cut=in 7 1)# [No.1]
(b) Cut—out >71)# [No.2]
(c) JHIESF1)A [No.4]
X[ IANDEES L, 572 Hazardous scenarios] P DESEIET
2. F)FITHEITHEE, MBEDFD/INTA—42
@ BE,.MthEORE
Q@ BEHE,thEOMEE. BEE
® BELthEORERERH
LETCERTRIUFIAEFIXICEITHEE, MEDFD/INTA—FELUTIZEET .
G5.3 BE, thEDED/SA—INESE

@ WHAEREHODERER
PEAERBER T2 DD ERDENENORIIRIEERIFIIMEL B BER DL T REDIETHS,

BELHEDRIZWNAMME1EOEREEHZE dx0m), thE1EFDRIICWAthE2LDEEEEHE
dx0_f(m)&9 5,

ﬂﬂ@l = ﬁIJEZ

Q FEAEEREERE(dyO)DEARTE
*ﬁiFa‘iEE%ﬁlizowirﬁwﬂwU SEEEHOAIHRE DRSO ETH S, FEIIEEMSRI-EEFIC
MEALDELZYNEWNMGEIXIEEL. EGYLHIEEITEET D, o TIDEMNOLLELIGE X
MIRE RGN ELDISGETH S,

BHE

fttE1
dy0>0 dy0=0 dy0<0
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@ WHEREDNDEARTEE
VeO(km/h): BE DM ERE
VoO(km/h): Rl —EE#RFE = (X BHIZELR D FLATHE 1 DA ERERE
VfO(km/h) : fth B8 2 (D ¥ HA R EE
Gx_max(Q): {thE 1 DFRE
dG/dt: thE 1 DFREDNE L

BHE d%/:d]t fhEE 1 fthEs2
) SO, )

@ HEREOEREER
Vy(m/s): {th 81 DHERE TERISHLEE A RDERE

Vy {}
:@:-[> Vo
fhEE1

KEFMIT BRI hEEFHOEERLTSHR
G54 EUTIYADES
(a) Cut—in >+ A
G42 TEELE"BE MED/NFA—E"ZIDIF A TIEUTORKRIZERT S

H& dx0 vy
v o =)

dyo}

*************** i’ > Voo @

ftLEs
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(b) Cut—out >FY#
G42 TEEL-"BE, MEIMMBE2QO/NSA—F"ZZDIF)ATIILTORRIZERTS

HE dx0  fthE1 dx0_f . fhEE2

O )veo (Voo my"
& )
Vy ‘I’

(c) BELFYFA
G42 TEERELIE"BE MEDNFA-E"ZIDOLFTIFTIEUTORKRIZERAT S

HE | dx0 ;s

@,QY?Q ,,,,, @VOO

G55 EEE%E

UNR-157 Appendix 3 Guidance on Traffic disturbance critical scenarios for ALKS 5. Reference IZE®H
M f=[E]E AT BEZR &R BH (no collision DFREIE) ICHEWLWTEEMNELLENNI L,

G.5.6 3al—LavizBlTd/35A—4D&EEHE

D SFUAIZHBDINSA—EDELEEHE
(1B /NS5 A—4{E

EE/NSA—H ] By
EX 73 2 -
== 35 m
P R R AR 1.0 u
T b B EC 0 %
fit B EC 0 %
BRI E oo %
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(EM/N\FA—F1E

HE/N\SA—4 HE fthE1 fthE 2
Eig (FREEEMIZELD) 1.9m 1.9m
BR (FREEEMIZ&D) 5.3m 5.3m
2N p3bi7 yis§i2 yis§i2
EITHE B R B R HIgEPRTEL

Q@ YFIABEEDNSGA—SEHE
NSA—BDQERET, LTD (1) M5 () FTIHRITELDEREAREL DD, BEENRELLIET HEITRE
EHFISICCTEAIERET HLDET D,

(1) Cut-in & F 1) A D /INSA—2EEH

INS5A—4 &

VeO[#) 8 B B:% ] 20 < Ve0 = [60]km/h

Ve0-VoO [+ *f: R ] 0 = Ve0 - Vo0 = 40km/h %1
dxO[#) AR f] ER Ak ] 0 =< dx0 = 60m

dyO [ #) HAtE B el R A ] {(3.5-BEEig)/2+0.8({thEAD}Im
Vy [ ] 0<Vy = 3.0m/s

[IBEDHREREEE
X1 Cut-in BERDEENBEREIYS WL FIAZERS

Note: Cut-in Ef D REHIEWMEEIZEWNT  YMEBMICRELZGWDEDIHHEEE O EH XK (F
ZIE. BE&E 10km/h(2.78m/s). HERE 3m/s D XSG HEAEHEEH)

Note: HIEE Y 5 HENEE D IEBEEF A AIE R EHMFFICRON SIS E L. Cut-in M DIEEE LH ]
IR DA EHE TEITEDHIIC Cut-in THHEE LI RITEICERT 54X

5l : Cut=in NS A= DRI ZE L

bRt EE
A A Ve
VeO v
Vo0 °
dy0 dy
dx0 dx
ol o | |
Vy

M BRI /85 A— (LR 1B B
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(2)

(3)
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Cut—out F A D/INTA—AEH

INSA—4 #3

VeO[#)H B 8% ] 10 =< VeO = [60] km/h
VoO[ FfTHEE] 10 = Vo0 = [60] km/h 32
VIO [#) #Afth B ] Okm/h

dx0_f[#) HAEE el BE Ak ] 0 < dx0f = 100m

Vy [T ] 0<Vy = 3.0m/s
[IBEDHEARERIE

=
X2 RITERE - BEEE

X

Note: Cut-out D EEAEMMERICENT, MEMICHEELAGVESBHEE D FH IR
(BIZIE, BE 10km/h(2.78m/s), R E 3m/s DEIGHAEHEE)

Note : Cut-out LI AME IL BB/l (C &322 I AR IR st (L B R <,

f5ll : Cut-out /NS A—2 D FFRINZEL

ihak =
A A Ve Vo
Ve
Vo0
Vy
0 0 | |
I Vf
dy0 -1

R

TR T VA DINGA—5EH

KEFRINFBPD/NFA—ZFFR 1(0)S R

INDA—AZ

i

VeO[#) B EIXE] 10 = Ve0 = [60] km/h
VoO[ FATEIR] 10 = Vo0 = [60] km/h %3
Gx_max[FfTEFRE] 0 < Gx_max = 1.0G

dG/dt[fth B R RE L 3]

BEIRX

[IBEDHREREEE

X3 RITEREE = HEFEE
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B BoR /NS A— L2 DEFEIE AL

IR BREE REE

A

A A

Ve0
Vo0

Ve
dx0

dx

dG/dt:Gx_maxir5_EHh

o]

o o BRs MR P D/INSA—ZILBH 1(0)S R

G5.7 3al—YavDEE

2al—

(1)

(2)

avE TEEmEICH T TERET S,

Preventable/Unpreventale &5 {5

f‘ﬁﬁﬁ&-@ﬁ]%/@i(-ﬁb‘f FYLEEIZHEZE T BH1=8. Cut-in” Cut-out F1)AIZDILNT,
BEREQERE ENSEMBEMRALNZAIZEWT, BRELICIMZ +H1m, +2m SAVUTEHEY

%)o

NOTE : #EE X /NI AIE 0.1m/s FFE

Cut-in Ml : BE#E[Ve0]: 30km/h B % [Vo0]:10km/h

[m/sec] dy0o=1.6m
3.0 (Y o LN

® : no collision

o : oollision(front,back)
: collision(side)
: Interrupt backward

N
©»

g }
> 20
‘O
O 15[ A4
Q
> {
S 1.0 |
2 .
— 0.5 Bz s 3 ]
0 R e T e 0 0 8 £ 4
0 10 20 40 50 60 [m]

Longitudinal dlstance [dx0]

JEEE R

REEDT-DEFRFTE LIS D Preventable $8I5 THEZELGEWIEFIRERMY THEEET 578, Cut-in
/ Cut-out U FAIZEWNT, EBEEED Unpreventable.”Preventable IEFRE E NSRBI DON
FfRZLITRAREY +10m, +30m OMEATEES S, ZIT.M+10mIT+30mjEL-EAIK, R
ST R #T Preventable $EI3 D R AT 1T THCERER ARV RALHER T 520 THD,

. BEERLAATROEAEHE I ODD HBERNDL/F—U TEET S,
NOTE: #RE (X 0.5m/s @, FRNENAIMER(E. MW AEERNTRET 5L,
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Cut=in O : BEE[Ve0]:60km/h,fth EiE[Vo0]:30km/h

Lateral velocity [Vy]

Longitudinal distance [dx0]

(3) A

Unpreventable M#EIHIZFHLNT, Best Effort THAHAZE(=EHREEDI-ODFHHZELLDHLENIEL)ZE
TR (Cut-in DH) T B, B FEEEIL Unpreventable fEIBINDEED AR L TEET S,

. BEEEARTEOHEABHE L ODD HERDL/NE—V TEET 5.
NOTE : #:&E (& 0.5m/s &, BlE TETHRLY,
Cut-in DI : BEE[Ve0]: 60km/h,fthE;&E[V00]:30km/h
ZDBITIE. Preventable/Unpreventable IR FRIRM BN T E D EMIRICAHRTREME LIRLER T SRTIC

EETLHAREMASESI-HIZENGTEAENERERTHS mMESEBEELTERBRELIS—
12 5m FEEMEREETELTLS,

Lateral velocity [Vy]

Longitudinal distance [dx0]
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G.6 IR ESE

RSBV TIRHE T 2ZHIIUT DRY TH S,

1. 22al—3avy—ILORYMHERRBRERGL E)
2. ADS DREMFMIZET AL Ial—avRBRERRUVHIERERGSTE)
3. PRal—iavy—ILEERRIREE
N—ROITEV TR IITHERRUIZaL—2a VR B Y—ILEETIILOERK

NOTE: iR HENE D FEMIEER (L. TRIAS 48-J122-01, TRIAS 48-R157-01 Mf1&X 1 D1 HABBEFHELS LV
HEBREHIZRT,
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AR :BFIVFICEITEEET D/ A5A—4
(a)Cut-in F1U#

INSA—% Rt
BEDRE[Ve] HHifE
B 3 L fth B oD #it 75 7] 0D EE el BE A [ dx] HHifE
fth B DHEEE [Vy] RHtE
fth B DIEE[Vo] RUtE
BHE __dx

(b)Cut-out &F1)A

ING A5 Bt
BB LAhE 1 O #t77 [F1 0D Efi) B [dx] BHifE
fth 21 & Ath B8 2 0D i 75 17 0D BE ] B A [l f] BHifE
BEDZEE[Ve] FHifE
fth 21 DIEREE[Vy] f=RHtiE
ftb 2B 1D EE[Vo] RIE

HE | dx

@
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(c)BELFA

INTGA—H =43
B B LAt B Dt 75 [7) O B ] BR At ] FHifE
BHEORE[Ve] FHifE
fth 35 O Bl & EE[Gx_max] IRIE
fth B D& E[Vo] RIME
== dx | foE
). o NGO Do
dG/dt

NOEFHEL HATEOITBELLDVIaL—2aV DERERZRA - Y—ILTRITNIEGESEL

%l 52 : Hazardous scenarios

oup -7 (B0 (EB 75D

:Side :Follow :Leadl :lead2

Surrounding Traffic Participants” Position and Behavior

Road Ego-vehicle . Deceleration
geometry behavior Acceleration (Stop)
c _dx _ dx dx_
Lane keep [dq_y‘@-} Vhf’ : ‘éﬁ m.% - mi (éi.’)
(=B Main Nod—t g | |y e NO-3 No.4
8l roadway = — —du—
E Lane change dig) d_xa:%} W}é’%} %’\) é,p
o NO5. o= NG 6 W | |Noz R Np.8
@ 9 " <= - l”i) < —
< Lane keep [ldl' J;;'/;"-» > é;(ﬁ mﬁzx [0 ¢ 12 =R > ép»
il e No.S No10% % | | Noit No1-2
o
c dx &»
© Lane change 36:‘, @ Y [ ?LGX
g5 No.13 No.14 No.15* No.16
E
8 Gx@\‘ < Sy < -
w Lane keep B 5 W m’? m'i (1 ¢ 13 =R > an
o Np.17 No.18 ¥ No.19™ No.20 =
g Branch NG o1 NG >3
o 0. 0. |
Lane change Tﬁw’ %5@ W M;ﬁ;ﬂ*
x4 e No.23 Np.24 ™
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RFH3 hEEDDER

REHAE X BEEZBET AMEOEE X T 53 IEEEF ADS EEE-FFFEEDITAT )7 TLHET HIEM
BHTHS=O. MEDOZEEFD S5 Z AR —FHIZLEITAIEZESEELY, UN-R157 Appendix3 5.Reference [Z
HEDITSTEEOEROICMEETILRUEHF TRICEET 5.

thEFEIETILETD
Cut-in B U Cut-out B DIERE (FRTYITEBTEZD

Cut-in XU Cut-out DR E (L FNEAERE (Vo0) ZRIFT S
R FVAIZEITEBEREIEIRATYTEMTEZS (Pvy—[dG/dt][F o)
Cut-in XU Cut-out FOEMEAE(E, ZDEITHR (Vo & Vy ETHEDEMAVMLORAE) ZMENT

RV X0 P 7
HyhA > VLTI R
= : S . = :
W 57 || e EDov (D | o &F
@( W | |
VoD Voo ——— Veo :
% (Vo) o o ’ E
V‘,-’—I V‘,-’ 1
HERE(Vy) : ' "
(O ————— O'__’t 0
0 p—— of———— °
jﬁEE(GX) Gx_max
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