JASPAR Hi#gSCE - STAVI-1
JASPAR Standard Document: ST-AVI-1

JasPar

— it H#5 AJASPAR
General Incorporated Association JASPAR

ST-AVI-1
AD/ADASELHHIE AL ¥ —T = A AMTHRE

AD/ADAS Vehicle Motion Control Interface Specification

Ver.1.0

2020 3 H 13 HEAT
Issued March 13, 2020
AD/ADASEHHIHIF WG
AD/ADAS Vehicle Control I’'F WG

KREOEFMHIT—AEEEAN JASPAR IC/RB L E7,

TR oMK, RS FHEIEIC LV E SR TVWET,
Copyrights for this document belong to the General Incorporated Association JASPAR.
Unauthorized copying or reproduction is prohibited by copyright.



AD/ADAS HHHlfH A > % — 7 = A A1EkE Ver.1.0 JASPAR #ik& 3CEST-AVI-1
AD/ADAS Vehicle Control Interface Specification Ver. 1.0 JASPAR Standards Document: ST-AVI-1

JASPAR uses Japanese as its official language. This document is a translated version of the original Japanese one.

Please note that the Japanese version prevails on others for every difference in contents and/or interpretation among
them.

This English translation is for an informational purpose only and there is absolutely no guarantee regarding its
contents.

For your research and development purpose, always use the Japanese version as the reference.

MW oM, BMREIIFEEEC LV RS TV ETS,
Unauthorized copying or reproduction is prohibited by copyright.



AD/ADAS HHHlfH A > % — 7 = A A1EkE Ver.1.0
AD/ADAS Vehicle Control Interface Specification Ver. 1.0

JASPAR HI#& SCEST-AVI-1
JASPAR Standards Document: ST-AVI-1

il EE DB
History of Publication, etc.
A N=Tar ERENA
Date Version Description of Revision
2020/3/13 1.0 BT

First edition

MW oM, BMREIIFEEEC LV RS TV ETS,
Unauthorized copying or reproduction is prohibited by copyright.



AD/ADAS HHHlfH A > % — 7 = A A1EkE Ver.1.0
AD/ADAS Vehicle Control Interface Specification Ver. 1.0

JASPAR HI#& SCEST-AVI-1
JASPAR Standards Document: ST-AVI-1

WGHE R
WG Membership List
& & K 4 AT e
Role Name Organization
T (RYCE I REPAEE UK/ Saves o
Chairman Fukuda Mitsuo Toyota Motor Corporation
Al FEA (V—%—) sl &S RS A B AT
Vice-chairman (Leader) Takada Mitsuyuki Honda R&D Co., Ltd.
Al —% b Bk HASHT Y —
Vice-leader Hori Masashi DENSO Corporation
AL IN— TRy Bk H 2E A B Bkt
Member Hoya Hideya Nissan Motor Co., Ltd.
AL 7= Tt AR HU&t SUBARU
Member Igarashi Masanori Subaru Corporation
Aori— O ~V A AR
Member Numa Seiji Mazda Motor Corporation
AN — I E e TAY e mg B T ) a kSt
Member Taguchi Masatoshi AISIN AW CO., LTD.
AL IN— Kz i KYB #rA=tk
Member Honda Hiroshi KYB Corporation
AL N— A AT AL F B = N —T T RS
Member Nomura Hiroyuki Continental Automotive Corporation
A7 — HH Hh A R =y TR
Member Tanaka Kazunori Panasonic Corporation
AL N— Y fE EURAF 22— TR = = AR AL
Member Hirata Hiroshi Business Cube & Partners, Inc.
AL 7R — bz AEH Ry atk et
Member Higa Yukinori Robert Bosch GmbH
AL IN— YR gy RABHTRT v A
Member Sakane Shinsuke Advics Co., Ltd.
AN — W 7 HRABHE T AR
Member Hishinuma Yoshiaki Transtron Inc.
AL IN— S 35 HNEA—NET 4T VAT DA XS4
Member Toyoda Hidehiro Hitachi Automotive Systems, Ltd.

MW oM, BMREIIFEEEC LV RS TV ETS,
Unauthorized copying or reproduction is prohibited by copyright.




AD/ADAS # il A > % —7 = A Ak Ver.1.0 JASPAR A% 3CEST-AVI-1

AD/ADAS Vehicle Control Interface Specification Ver. 1.0 JASPAR Standards Document: ST-AVI-1
B
Table of Contents

1 TZT DI INTRODUCTION ..ottt e et e e et e e et e et e e ettt eete e e et e e e e e e et e easee e st e eaneeeeneeeaneeeaneeeaeeeneeeeneeennees 6
L == ) ) Y@ 09N 1.7 0 ) 2 TP 6
1.2 T SCOPE. ...ttt sttt n et n ettt et n ettt 6
1.3 ZBIRICE REFERENCES .......cocooooieeeeee ettt ettt en sttt st n et en et n ettt s et an et s tes e 7
1.4 FHBBTUI GLOSSARY ..ot ettt ettt ettt ee e et e et et s et ettt e e et e e et ettt e ettt e s ettt et e eeee e et en et et e e eeen e 7
1.5  FFFHEZICEE9 28BS TH PRECAUTIONS FOR PATENT RIGHTS, ETC. ......cocoovieeeeieieneeses sttt en s 8
1.6 EVEFEIZ BT D ETETH PRECAUTIONS FOR COPYRIGHT, ETC. ....ocovvieiiiiiiiiisieieieesess s s st seeesses s s, 8

2 AEIZDOUVT ABOUT THIS DOCUMENT .....ooviiiictieiecee ettt ettt sttt n ettt sttt ettt st s s en st et 9
2.1 H HYJ PURPOSE OF THIS DOCUMENT ......oovtviteeteetteeeeestseees st seessetsesssesseessessasesseesaeessesasessesseeasesseteeaseesesreeaeens 9
2.2 EH B EETH POINT TO CONSIDER.........eeiteeeeeeteeeeeeeeeeeee et eeeeeeeeeeees et eseeeeetaseeeeetaseeseeteseesaeeaeeeseneeseeeenteeeeseneeneeeeeaneens 13
2.2.1 AREOHIH Limitations of thisS dOCUMENT .............ocvoeeeeeeeeeeee et eee et e ee et e e et et ee et et ee et et se e et eeerereeeens 13
2.2.2 BB SENSOT SINALS ......c..oocviiiiiic e 13
2.2.3 BREEZZ ERTIE FUNCONAl SATELY ........c.cvovviececeicceeceeeetee ettt ettt e bbbt enaeas 14
2.2.4 ADAS 77V —a ORi#RSMH Assumption for ADAS application ...............ccccooviieiiceiinenennnn, 14

3 BRENTA—F VARIOUS PARAMETERS ... .ot oot it oot eeee et et e et et eeeeesestesreseesseseesseasseseessessessesssessesseseesseseeseseaeens 15
3.1 FERETR COORDINATE SYSTEMS .....veoviuteeteeseteeeeeseteeeeseeeseesseseaeessessaeeaseesaeessesasess et aseaseeseeeaseeseeeeeesseeseeeseeeeeereneseens 15
RIV I i VN Y P ;3 ) o SOOI 18

4 T —FTTF % ARCHITECTURE ...........cc.coootiiitiieeeeee ettt ettt e ettt e sttt s et st st e st st ete e steteesatens 20
4.1  FEBEAEIE FUNCTIONAL STRUCTURE ......ocoioteeeeeoeeeeeeteeeeeeeeeeeeeeeeeeeeeeeeeseeeeeee e eeseseseeeeeeeeeseeeseeeeeeeeeseneseeeeeeseeneneseenns 20
4.1.1 ADAS QPPLICALION ..ottt ettt e bttt e e bt nt b e e tr e e neennre e 23
4.1.2 BN D TN TV 3 2 TR 24
4.1.3 AV 11 T LAY 3 2 TR 24
4.1.4 Nt 1 ) 2 1 1) o 26

4.2 7 TR 27
4.3 D2 d =) A2 G TOTN N 1 1 3 i A TR OSSR TSRO 27
4.3.1 - N O O PR 28
4.3.2 7 NS ()0 5 2T 29
4.3.3 70 < N 30

5 MEE A A F—T7x(4 2% VER.1.0 APPENDIX A: INTERFACE TABLE VER.1.0. ......covooveeeoeeeeev e, 31
5.1 AUH =T 2ARZZ INTERFACE TABLE ..ottt iteeeeeeeeee et et et et et e e ee et e et et e et et et et e et eeteeteeee et et et eeeeeeeareeeeeeeeneanes 31
5.2 BE B T COLLATED RESULTS ... .eoeeeteeeeeeeteeee e teeeeeeeeeeeeeeeeaeesseseaeeesensaeesseneasess et aeeasensaeesseeseeeseeesaneseeeseneseesreeaeens 35

6 FHBE B APPENDIX B ..ot e ettt e et e et et et ee e et en et st ee et en et en et en e 36

5

MW oM, BMREIIFEEEC LV RS TV ETS,
Unauthorized copying or reproduction is prohibited by copyright.



AD/ADAS ®lii|fHl A > % — 7 = A Aft£kZE Ver.1.0 JASPAR #ik& 3CEST-AVI-1

AD/ADAS Vehicle Control Interface Specification Ver. 1.0 JASPAR Standards Document: ST-AVI-1
1 JC®IC
Introduction

AAARE L ADAS (ACC, AEB, LKA) (2RI 2B Hl#H 7 —F7 7 F vk e e 5,
This specification provides vehicle control architecture specifications related to ADAS (ACC, AEB, LKA).

1.1 %EFFHE

Disclaimer

ARFET 1.2 W H#EPH 72T 2 R =R D HENRELTND, 4%, BiREL TVDT —F T 7F v o5 M
LTS ICEICAEE DAL Th, — AR A JASPAR (LT, JASPAR) IZAEO W EIZ T 5 LA &b
W, E2 ABE ORI ES THRAT DOV HRIEICE , JASPAR 1ZT DO EHEEZ AR,

This document applies only to the components that satisfy the conditions in 1.2 Scope. If the applicable
architecture or materials referenced in this document are changed, General Incorporated Association JASPAR
(referred to hereinafter as "JASPAR") is not responsible for updating this document. Furthermore, JASPAR is not

responsible for any problems that result from implementing this standard.

1.2 38 %
Scope

ZOHKSCEIL, TRoFEBICH L CEH T 5,

The scope of this standards document is as follows.

BETIL :
Envronmenta R - E e -
models Scope: Vehicle control functions TSURETIL
g Plant models
ADAS [4.1.1] [4.1.2] [413] | | [4.1.4] o
Sorsore 7] Fusion ADAS ) ADAS-MGR [ Vehicle-MGR [} Actuators O -y
Applications (AMG) (VMG) @/

! ( ]
Xtywaulilsonszz/sc}b </

*ISO/TS22/SC31 for sensors

1-1. AFOu F#iH
Fig. 1-1. Scope of this document

Fio, AEICIB T L EmHIEEREO AT — 71X, TADAS ZROFEH | DK THY, B2 E{Liil i (ABS/TCS
RE) 1TEmHRN,

The scope of the vehicle control functions in this document is "Implementation of ADAS requirements” only.
Vehicle stabilization controls (ABS/TCS, etc.) are not included.
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1.3 2RE

References

AEOSRLEZRITRT,

The following was used as reference for this document.

[Explanation of Application Interfaces of the Chassis Domain], AUTOSAR CP R19-11
"Explanation of Application Interfaces of the Chassis Domain", AUTOSAR CP R19-11

1.4 HFEHHA
Glossary
G B!
Abbreviation Explanation
ABS Anti-lock Braking System
ACC Adaptive Cruise Control
ACL Acceleration
ACT Actuator
ADAS Advanced Driver Assistance System
AEB Autonomous Emergency Braking
BRK Brake
CG Center of Gravity
ECU Electronic Control Unit
EPB Electronic Parking Brake
HW Hardware
F Interface
LKA Lane Keeping Assist
MGR Manager
OEM Original Equipment Manufacturer
PT Powertrain
STR Steering
SW Software
TCS Traction Control System
VMC Vehicle Motion Control
VSS Vehicle State Sensors
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15 RS T OREEH

Precautions for patent rights, etc.

ZOBUKITHED Z 1T, MHEE BIORITRFHEZEDOHEMICEE T o8 ENRH LD T, MET D, b
DFFFFHEFOMERNE X, HBE B IR TRV THESFELTL2EROH L Z LKL TWD, 20D
B O—ERA, EREIR T LA O RGFFHESE IR 95 AIREME 8 5 & L ITIEE 2 WA E 9™ %, JASPAR I3,
2D & RIFFFEF DD DHERRIC OV T, BRET bR, R, T2 T REAEET L. FEEF
Me. HFRZABATR ORFFFHRE, FEHHEELZ VD,

Be aware that following this standard may entail the use of patents or other intellectual property given in Appendix B.
The right holders of these patent rights, etc. have stated their willingness to grant permission for their use under
conditions given in Appendix B. This alerts the reader that there is a possibility that part of this standard may conflict
with patent rights, etc. other than those given above. JASPAR is not responsible for confirmation regarding such
patent rights, etc. The term “patent rights, etc.” used here means patent rights, patent applications after the publication

of an application, and utility model rights.

16 ZE{FHEICEITOIEEEHR

Precautions for copyright, etc.

COIEIL, BIEREE TR R LD T,
The copyright of this document is protected by copyright law.
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2  AFEzHo\T

About this document

21 HH

Purpose of this document

AREIZBITLT—FT7F ¥ (BEREHEIE. UF) EFKD HBIIX, ADAS VA7 AORRFBBLG THEHEL TWDHLLT
DRREZRR L, BERERA T 1236 1T DA HIEVE K OFEE S I Z B T DB R A M) LSELHTETH D,
The purpose of defining the architecture (functional structure, I/F) in this document is to improve customer
convenience in function development and development efficiency in non-competitive areas by solving the following

problems occurring at ADAS system development sites.

a) HEEEM-EEDESL

Ease of function update/change

AL D HH AT MR T RRER O BIR DS ITHEHEI /> TE TS, TORER, 1 DOILARLE
ER DU AT N2 AT L HRRE LI E->TLED,

ZZT BRI BB EE RS ICTHIEEHIIC, Y7 Ny =T a2 AR— R M O BIfR A FE B CREE S
NIZT —F77F % (BEREMIE, UF) ZE&RT DL T, AAREFITH L THIRR T AT LBAFEZ ST 5,

The relationship between functions is becoming increasingly complicated in advanced in-vehicle systems. As a
result, one specification change leads to specification changes in multiple systems.

Therefore, in order to increase the ease of function update/change, this document defines a layered architecture
(functional structure, I/F) by organizing the relationships between software components, which supports flexible

system development for specification changes.

(comm SN Interface changes of an ADAS system
N ' | Apasa ! -> need to consider interface behavior influences
ew | 1 s I
ACC N " :
1 | ACC _| ! )
L ' e = ’
' New Interface ' !
ACC || AEB ' ! :
l : ! :
' " ]
! ADAS-D A -D |
: : Need to consider i e '
] " interface behavior influences . "
] ]
1 LKA | | | | Steer
] ]
] ]
R ; S |
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After

Vehicle info.

eedback !’ ----------- -\' ffvﬂa-\'r \
New ADAS-A E : : i . :Actuator-A New
request i | request 1 .
ACC ™\ : 1+ ) Unit
| < J
ACC ) JU> : | 5 ! _|Powertrain
p » > ADAS requirement ) = : o :
Current é 4 n : ADAS status > : % : : .A Current
< (o)) < H
ACC AEB ] 3 ! | o 1 iBrake Unit
c Vehicle status 1 © 1
ct N ] E'_ ] ]
N (= L !
ADAS-D = el ! Actuator-D
o 1 [ [} > :
-] ] I = ! ¢
] ] ] |
] ] ] ]
LKA i ! A | Steer
: ] [} !
\ } ! !

2-1. BEEEIBIN-EIEOEHAL
Fig. 2-1. Ease of function update/change

b) ERFEH-REEDOESL
Ease of design and verification

VAT LBRFED THEME (e.g. FHT AN THRAMEANERETDHE, —ODEEN @HEL TEIMET Lt

IEF 7258y DAEIEIZER S D DT, FFREAT - FRGEDS L BE LR D720 | RERFRVPELTLED, ZOfH
AR HI2IE, AT LBFED LIPS (e.g. ixih) TREGZMEL, REITEESLZENFEHNTHL,

T—XTI7F ¥ (BEReMEIE. UF) FRME(RICEY, BIRBHFE SN Ty =7 3 IR — R b~D U Z 6 I
BB, Eio, VT My =T 3 K= RO BSRMENEEELSL TSIz ol —a RREEOMELL A
G CHY, TANAFUALHA A TELID | it REER RS L7025,

If a design defect is discovered at a downstream stage (e.g. vehicle test) of system development, large rework will
be required because one correction leads to the correction of another normal part that works together with the
defective part, or retest or reverification will be needed. To avoid this problem, it is effective to detect and fix defects
at an upstream stage (e.g. design) of system development, where one fix is less likely to affect another part.

The standardization of architecture (functional structure, I/F) improves compatibility of software components that
are developed separately. The organized relationship between software components facilitates the construction of

simulation environments and enables to reuse of test scenarios. This leads to easy design and verification.
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Stakeholder requirement preVentfedo Vehicle test
Stakeholder

G Performance
oINS ____&W A validation
requirement (o) (o)

Integration test

: 1 System
= lb verification
Y,

Unit test
— Software
— verification

Who | OEMs, suppliers

System
ian | Interface matching || (e - XX/~ ------ >
des g9 Network matching

—

Component Software
design

Interface standardization
» Ease of ADAS system/component update
« Ease of software reuse

When | Design phase
eX.) | LKA-A  update LKA-B | reuse How | Simulation with standard I/F

. / \ What Design and verify ADAS system
' update/change
(@) (0)

Stakeholder requirement predentffedo  Vehicle test

Stakeholder Performance
requirement |  |llee-me oo o mmmmmmmo o2 L . .
; ﬂ validation

gys'_cem System design Int : tlonMFest System
esign [ e ____ . .
. b verification
Component design component test
Component [ g Software
design — — M — = e .
g | verification
Who | OEMs, suppliers ADAS-A Standard
ST - Interface
When | V&V phase ( =< 00 - Architecture

How MILS/HILS/Vehicle testing

What Exhaustive testing according to @ . ..
each development phase ® 0 @© (o)
Vehicle-A Vehicle-B Vehicle-C

Fig. 2-2. Ease of design and verification
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c) HAEHMOEEL

Ease of mutual understanding

VAT KO KA, OEM-T 7' Z A Y CTIT4L5 UF (AR OF B BRI B3 2R BN T A,
o, ZOHF TRFROAESCIIEIRD R AT D220 d D, ZiUd, F410 UF ALARDFEHNE D ZEFRR IUF £ D
HLODFEFN—D>OERTH D,

UF BE¥E(RIE, ZNODORBEZ R 5721 TldZe, BRET AR, UF (AR B2 LB L LR RBABR I 4 n]
RELT D,

As systems become larger, the time required for reaching mutual understanding between the OEM and the supplier

about I/F specifications is also increasing. This may lead to some misunderstanding between the OEM and the
supplier. This is mainly due to differences in I/F specifications or the I/F itself between OEMs.
Standardization of I/Fs enables the reuse of existing components and increases software compatibility as well as

solving the problems above.

It takes time to reach mutual understanding of specifications between OEM and suppliers.

" I —
Vehicle Motion Controller . - ;
— Powertrain(Drive force) Standardized interfaces help OEM and suppliers

have clear understanding each other.

Al
l_] -es a» a» E» E» E» & E - -

: l{ Spec. requiremenE E
L .
. :.---iﬂq.m.rx---,' - Z gnggrsetnsc?en?r?implementation
OEM Supplier [0 difference in adoption
Category Data Name How to use Difference

Requested Max select target drive force Final target drive force arbitrated with driver operation (Max select) A
value Min select target drive force Final target drive force arbitrated with driver operation (Min select) A
Request ID | ADAS application ID (Max select) Requested ADAS application ID (Max select arbitration) |
ADAS application ID (Min select) Requested ADAS application ID (Max select arbitration) O
Powertrain | Reliability of powertrain system Information about powertrain system'’s status for reliability A
Brake Reliability of brake system Information about brake system’s status for reliability [
Temporary brake system shut-down Information about brake system’s status )
ADAS Cruise control cancel Transmit ADAS application permit/inhibit status to powertrain ®
Shift range info. (ADAS system) Shift range information recognized by ADAS system A

2-3. FHHEFRFEDOR G1L,

Fig. 2-3. Ease of mutual understanding
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22 HEETEH

Point to consider

2.2.1 AREDOHIK

Limitations of this document

AFEIZB T DHARR 22T,
This document has some fundamental limitations.
o AT IO —X7 7F vII, AETHRETD VF EROFHRLRDMELT —F 7 7F ¥ THY,
JASPAR (ZZ N %43 - IR D BIFE LML 24§20 DO Tiden,
The logical architectures in this document are based only on the I/F definitions covered by this document, and do

not restrict the development or products of companies or organizations participating in JASPAR.

® UF L MIRoNE OB ETERSIL, B PWM 7 a—7 (R8T 7 F ax— 2B A D UF TIEE
INIRN,
I/Fs are defined with vehicle related physical values like torque or force, and not on actuator specific I/Fs like
current or PWM (Pulse Width Modulation) duty cycle.

222 BUHEE

Sensor signals

ADAS T, VF EEFR DT BARDIHL ~VDIE 52D,
In ADAS, signals of different processing levels are handled for I/F definition.

® HfE5 Raw 7 —%):HILERZL72WRIN LB T —4,

Raw signal: Raw sensor data without preprocessing.

® HIELIE 5 ARSI T — 4, B HW DS L,
Pre-processed signal: Pre-processed sensor data. Abstraction of sensor hardware.
& HOEF W<ONDEY T —FRHA I, ERSNDE,
Fused signal: Several sensor signals are processed to generate the fused signal.

H(EHRaw T —)NE, N—RU =TI FT 5720 AR HE UF ELTHEH LY,

Raw signals (raw data) should not be used as the standard I/F because they are hardware dependent.

13
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2.2.3 BEEER XIS

Functional safety

ADAS [ZBIFDIE S OFREL, BRI TEE A0, 22T B TELBE T IENF A WTHETHD
ZEEHREL TR, AFETIE, @5 FEOFEIT LAV,

F- RETIEEHREF, oA NIEEL TR, iR ETHa—2r — 2034 (1SO 26262, ISO
21448, etc.) [ZHEHLL TODIEZRER 51213, B 5 N TORAMATDIZ DM D LI THY , ZIbi
HT Yz IV TEMT D0 E NS D,

Most ADAS domain signals are considered as relevant to safety. It is assumed that in this document, reliable
methods of communication are available. No specification of communication methods is provided in this document.

Dynamic design and safety concepts are not considered in this document. In order to prove that the discussed use
cases are safety compliant (in accordance with the definition of ISO 26262, ISO 21448, etc.), studies across all

applicable domains will be necessary, and these must be performed at the project level.

2.2.4 ADAS 7V —ar OHiiREM:
Assumption for ADAS application

ARFETIE, F—REL T, ACC, AEB, LKA O 3 77V r—sab iRl %, 87 7V r—a Ak 5001
REMZLUTIORT,
This document applies the architecture to three ADAS applications (ACC, AEB, and LKA) as a first version.

Assumptions for these three applications are shown below:

® ACC:30km/h LA F O VEBIHEIHIEE D720

ACC: Does not include the operating range of 30 km/h or less
® AEB:{FHMZOHIREMETZOLRN

AEB: Does not include restarting after stopping
® LKA:65km/h PL R O/EEN#HiIHITE 70

LKA: Does not include the operating range of 65 km/h or less

14
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3 RFENTA—F

Various parameters

3.1 EEER
Coordinate systems

ARETHODEIER, BT A—=Z 2L FIORT , AFETHOLER R, ISO 8855 DBUEITHED,
The coordinate systems and various parameters used in this document are shown below. The coordinate systems in
this document are defined based on ISO 8855.

a) EARJERER
Cartesian coordinate system
ELAZ AR IT, LU R O E RS D,
The Cartesian coordinate system is defined as follows:
® x: HFT M IE
X is positive in the forward direction from the vehicle.
oy EASANE
Y is positive in the leftward direction from the vehicle.
® Il EJFRAIE
Z is positive in the upward direction from the vehicle.
® 1 — L HIA{NZETT R AN IE
Roll is positive in a left-hand bend, when the vehicle body tips to the right-hand side.
® T 7L —TIY, HENFTITIMELSTT MANE
Pitch is positive as the vehicle body tips forward when a vehicle is braking.
® I—/EfERIAIE

Yaw is positive when turning left.

+ roll

3-1. [EASHEIE A

Fig. 3-1. Cartesian coordinate system
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b) R R
Polar coordinate system
FRPEERER I, LU O E&RSND,
The polar coordinate system is defined as follows:
® o HIETHHEMIIVT, LEERTT IR (KFFFHED) 235E

With the vehicle moving forward, ¢ is positive in the counterclockwise direction.

A
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
V1
- =

3-2. HBAERE A

Fig 3-2. Polar coordinate system
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d) ZOMRTA—X
Other parameters

1) RN L - HEEE T

Vehicle acceleration/propulsive force

#ESm  Longitudinal

BT 1)

Lateral (ELATVEAE A L TR AR)

(Same as Cartesian coordinate system)

3-3. HLINEE HEE D D EA

Fig. 3-3. Plus or minus sign of vehicle acceleration/propulsive force

ORI F RO TEILT D,

Deceleration is expressed as a negative value.

2) NFRyrN—

Cant/camber

< =

- \

+ DN FYN—
(Same as roll)
+ Cant/camber

3-4. BUNFXN—DIEA
Fig. 3-4. Plus or minus sign of cant/camber

3) MNURILA

Steering wheel angle

Lo -
K i V-
\\ '4" 1 A
v
\\ 1

\\ (F—LRER)
(Same as yaw)

’

3-5. NURLVADIEA

Fig. 3-5. Plus or minus sign of steering wheel angle
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32 HEEEK

Variables

e)  HLJE
Vehicle surroundings
B JE 30 D25 L% 13, TExplanation of Application Interfaces of the Chassis Domain | |Z-5<, HNLOFF 5
IZ2W T, 3.1 DEFEITHED,
Most variables of the vehicle surroundings are based on “Explanation of Application Interfaces of the Chassis

Domain”. The plus or minus sign of orientation is based on the definition in 3.1.

e 7]
Longitudinal
Jifir [rad] A,
Orientation [rad]
ES [m]
Height [m]
HiFE o HeE
Reference on ground
Longitudinal HE7 18] N Vo0 Lateral
Distance [m] ?E%‘E [m] ! PR [m] Distance [m]
Velocity [m/s] JHEE [ms] 1 EE [/ Velocity [m/s]
Acceleration [m/s"2] AL [mish2] | ImEEE [m/s"2]  Acceleration [m/s"2]
1
- D RN /A R e W I I
@ mirs
Nearest point + 851
Lateral
@ @
Center of gravity
@ zma

Reference point

3-6. HLJE OEFEE S

Fig. 3-6. Variables of vehicle surroundings
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n Ver. 1.0

AD/ADAS Vehicle Control Interface Specificatio

7
Road

a)

Road curvature

N iES

<«

a—f 4 :
Yaw angle P \
< 4 J
2]‘7_12\)}\ / 7 r{ F\ 4 Ly
Offset s \ R AT i
, . Right edge
TR Y BT ofthe lane
Left edge of Center of
the lane the lane

3-7. ERORFEER
Fig. 3-7. Variables of road
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4 T—=X77F%

Architecture

4.1 HEeEtEE

Functional structure

ADAS (2R3 2 # il A2 LA F D 4 BEE CTEFRT D, (1K 4-1 KHHD)
This document defines the vehicle control functions for ADAS in four layers. (Thick bordered frame in Fig. 4-1.)

ADAS Application
ADAS-MGR
Vehicle-MGR

Actuator

» w D oE

ADAS, Actuator A7 AENZLHD MGR JEZ&E L, EHID UF 215 HEL 9528 T, ADAS 77U r—=
> & Actuator IO BIRZERIZL . —H ORI AEED MG I RIZ T BRI T D2 L4309, BT,
ADAS ¥ AT LOHEREIBIN - E IED R8T, ADAS-MGR & TINS5, ADAS-MGR 7> Vehicle-MGR (Z%f
LTI ARHE UF 2 HE T 5L T, LIBOKEEIC G- 2 05 B A V7o %,

ADAS I, LitHREE ADAS £ 5K Fusion BEREIC LVMERL SIS, ADAS B ¥-LiT, B2 ITUATED
v'Yar 9 RADAR, LiDAR 72X Tihb, ADAS o %, BHAORMEZBIHIL ., AE 5 (Raw T —%) HL
SUTATALEL S D15 5% Fusion FERE~@H1T 5, Fusion FEREIX, — DL LIIEED ADAS Lo P nba G LIc
YT =2 a U CHIlT T 228 T B A PR DL RERZ 1T, Fusion BERE DRZGAS RI1T ADAS 77—
Tar ~SEHIS D,

ARETIEL L2 (R @ A #PHO@Y . BTl SO E R UF O\ ADAS 4L Fusion BEREIC DUV T
FELZRWY,

An MGR layer is set for each ADAS and actuator system and the I/F between each layer is standardized in order to
loosen the relationship between the ADAS applications and actuators, and reduce the effect that adding or changing
functions for one element has on another. For example, the effect of adding or changing a function for the ADAS system
can be absorbed in the ADAS-MGR layer. ADAS-MGR can communicate with Vehicle-MGR via the standardized I/F,
which reduces the effects on subsequent functions.

The whole ADAS architecture consists of the four layers above, ADAS sensor layer and fusion layer. Examples of
ADAS sensors include vision sensors (e.g., camera), radar, and LiDAR. ADAS sensors monitor the vehicle
surroundings and send raw signals (raw data) or pre-processed signals to the fusion layer. The fusion layer fuses signals
from each sensor to recognize surrounding conditions. The recognition results are send to the ADAS application layer.

This document does not cover ADAS sensors and fusion layers that do not have a direct I/F with vehicle control, as

described in 1.2 Scope.
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Term
PLN PLaN
VMC | Vehicle Motion Control
* - llXISOTC22/SC31 ACL | AcCcelLeration

*Sensor I/F : ISO/TC22/SC31
BRK BRaKe

STR STeeRing

VSS Vehicle State Sensors

[4.1.1] ADAS Application

A

For LKA, PLN13 | PLN2 3%
undefined inver.1.0  (ver.l.0TIILKAIZRES) | (ver1.OTIIRER)  Undefined in ver.1.0

A

[4.1.2] ADAS-MGR (AMG)

-~

VMCL1 %

Undefined in ver.1.0  (ver.1.0TIIRER) | vMe2

A

[4.1.3] Vehicle-MGR (VMG)

N

ACL1
BRK1 | | Begs ves?
STR1 }
[4.1.4] Actuator
Powertrain Brake Steering Sensors

ARZ)

IJE verl.OCHLETDIF
—— Defined in ver.1.0

4-1. B EEE REAE 1 X

Fig. 4-1. Functional architecture of vehicle control
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ARETIE £ 4-1 LT O VF Z2BUET %,
Table 4-1 shows the I/Fs defined in this document.
K 4-1. KETHETDUF
Table 4-1. I/Fs defined in this document

UF Wi e
Explanation Remarks
PLN1 ADAS 77V r—av g b ADAS-MGR J&~0 I/F LKA {2/ L TIERESR,
I/F from ADAS application layer to ADAS-MGR layer I/F for LKA is undefined.
PLN2 ADAS-MGR J&7»5 ADAS 77V —3a @ ~0 1/F ARETITRERE
I/F from ADAS-MGR layer to ADAS application layer Undefined in this document
VMCI | ADAS-MGR &7 Vehicle-MGR J&~? I/F ARETIIRER,
I/F from ADAS-MGR layer to Vehicle-MGR layer Undefined in this document

VMC2 | Vehicle-MGR J&7)>%H ADAS-MGR J&~® I/F -
I/F from Vehicle-MGR layer to ADAS-MGR layer
ACL1 Vehicle-MGR J&7)>5 Actuator Ji§ (Powertrain) ~® I/F -
I/F from Vehicle-MGR layer to Actuator layer (Powertrain)
ACL2 Actuator & (Powertrain) 7>5 Vehicle-MGR J&~® I/F -
I/F from Actuator layer (Powertrain) to Vehicle-MGR layer
BRK1 Vehicle-MGR J&7)>5 Actuator Ji§ (Brake) ~® I/F -
I/F from Vehicle-MGR layer to Actuator layer (Brake)
BRK2 Actuator J& (Brake) 75 Vehicle-MGR J&~® I/F -
I/F from Actuator layer (Brake) to Vehicle-MGR layer
STR1 Vehicle-MGR J&7)>5 Actuator & (Steering) ~® I/F -
I/F from Vehicle-MGR layer to Actuator layer (Steering)
STR2 Actuator J& (Steering) 7>5 Vehicle-MGR J& ~® I/F -
I/F from Actuator layer (Steering) to Vehicle-MGR layer
VSS2 Actuator & (Sensor) 7% Vehicle-MGR J&~® I/F -
I/F from Actuator layer (Sensor) to Vehicle-MGR layer
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ADAS 77— a ORHEZ (X 4-2, K 4-2 1R
The functions of the ADAS application are shown in Fig. 4-2 and Table 4-2.

RZA/3—SW )\jj ntu\ﬂ%ﬁﬂz/ﬂ‘ rﬁ 3‘5&
Driver SW input Recognition sensor info.
ACC RAe% B AEB JRAE LKA KR8 2
ACC State Management AEB State Management LKA State Management
(ON/OFF/STANDBY) (ON/OFF) (ON/OFF)
ACC #gf& || ACC s AEB #[% || AEB Ji#E LKA #f% || LKA ZRE
2l ZREAEH 2l R B 2l LKA
ACC Failure |[|ACC AEB Failure || AEB LKA Failure (| Requirement
Diagnosis Acceleration Diagnosis Acceleration Diagnosis Calculation
Req. Calculation Req. Calculation
ADAS-MGR ~ l T ADAS-MGR 75
to ADAS-MGR from ADAS-MGR

4-2. ADAS Application F#E
Fig. 4-2. ADAS application functions

7% 4-2. ADAS Application #EHREREZE
Table 4-2. Functional description of ADAS Application

P& RE

Function

ALy F DA AL I T 2= AR LR TA A~ D KARER PR AR IS E 7TV —var
BT OR LT-ATEN B (R INEABOR L | ete.) 22K T2,

Based on a driver assist request via a user interface, such as a switch, and/or recognition sensor information, each
ADAS application requests an individual kinematic plan (longitudinal acceleration/deceleration, etc.) for securing
safety and/or comfort.

T 7V = a BT OB NFR IR O E BT,

Each ADAS application performs failure detection and internal state management by itself.

77V —ar i, ADAS-MGR O7 7V r— L a B URIRISIG U T 7o as a5,

Each ADAS application acts based on the status of the ADAS application selected by ADAS-MGR.
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4.1.2 ADAS-MGR

ADAS-MGR DFEREZ[X] 4-3, 3 4-3 [T,
The functions of ADAS-MGR are shown in Fig. 4-3 and Table 4-3.

% ADAS T 7V r—va vinb HADAS 7 r—3a s
from ADAS application to ADAS application
ADAS 77V —a BRI ADAS 77V r—al @ik
B BERAL DB SNANL AT | 34R REFEAN
-Max/Min HHEfiE A= pl *RTAN—F = =T A E
- AR A S *ADAS 7 7 r— a3 RIR
BT TV = a AR SR B || il
FRVZ DRTE Acknowledgement/notification
Arbitrate ADAS application requirement of ADAS application status
«Prioritize and select request longitudinal - Judgment of driver override
acceleration - Discrimination among ADAS
+Generate target longitudinal acceleration applications
- Complement target longitudinal acceleration
+Determine upper and lower limit torque for
steering assist according to each application

Vehicle-MGR ~ l T Vehicle-MGR 7> 5
to Vehicle-MGR from Vehicle-MGR

4-3. ADAS-MGR FfE
Fig. 4-3. ADAS-MGR functions

7 4-3. ADAS-MGR H&REAE 2
Table 4-3. Functional description of ADAS-MGR

P& RE

Function

% ADAS 77V —ar OITEIFHEIE R ZFIE L ADAS h—2L TORG a2 R U ATEY TSRS HE
B35,

ADAS-MGR arbitrates individual requested kinematic plans from each ADAS application and integrates ADAS
kinematic plans for securing safety and/or comfort.

ITENFHEER (TR HE O 720 O Ui 51 e) LR T A/ — @A FESR OFS F15% Vehicle-MGR 23K 2,
ADAS-MGR requests Vehicle-MGR for arbitration of the requested kinematic plan (including preparations for the
kinematic plan) and driver operations.

B OARFEIZIEDSERTAN—F— =T A NHEZATV, SOIATEFHEER OFHERERZ MR, ED ADAS
TV — v ar NEPUREEICH D0 % ADAS 77V — L al IR E T D,

ADAS-MGR performs the driver override judgment based on the vehicle state, and informs each ADAS application
of the results of arbitration of the kinematic plan request and the selected ADAS application.

4.1.3 Vehicle-MGR
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Vehicle-MGR DFEREZ[X] 4-4, & 4-4 [TRT,
The functions of Vehicle-MGR are shown in Fig. 4-4 and Table 4-4.

ADAS-MGR » 5 ADAS-MGR ~
from ADAS-MGR to ADAS-MGR
ADAS H1i%3EH] ACT R JT H AR ZE # ADAS ZER F2H afREREIH ([ B N L
- B Eh S B, Feedback - BIE N > Ay 1EHUE
- il Eh <81 Feedback BRE) T /S A 2RIt Notification actuator system || « A—% — B 4= pk
- JiE[R] S5, Feedback - B A > availability for ADAS Processing and
Realizing ADAS HlEh T A AR TE request normalization of vehicle
application requirements || +=— > F—F A AKTT sensor info.
+Driving feedback Change dimension for ACT *Generate vehicle speed
controller target value — — for display
- Braking feedback - Driving acceleration FIT AR E\ﬁﬁiﬁ
controller - Braking acceleration *PT, BRK, STR il
22 TEAL AL

- Steering feedback

il SRl o i
Torque distribution PT
and BRK

* Yaw rate

Actuator status interpretation
+PT, BRK, STR failure
- Stability control

HL[E 2 IR BEARIR
Vehicle sensor status
interpretation

to each actuator

B RH S AT A~ l

BREHE AT LD
from each actuator

4-4. Vehicle-MGR FEHE
Fig. 4-4. Vehicle-MGR functions

% 4-4. Vehicle-MGR H¥REHE 22
Table 4-4. Functional description of Vehicle-MGR

B HM YD

from each vehicle sensor

PRE

Function

ITENGHRER A2 L9570 FEBLU AT Al 7o dh 2ok (BEEh, filEh, #eft) 2B /i35,
Vehicle-MGR calculates/distributes the motion request (driving, braking, steering) for the actuator system in order
to realize the kinematic plan.

B FHLL AT DRI EBEERERN T AN — TR EER OFHT FIEAZ R EBLL AT LAA~BR T2,
Vehicle-MGR requests each actuator for arbitration between the motion request and driver operation request.

B AT LAOIREBIOEE BV 7 O REVLEIZSCTINTL, Bl OREESL T, ADAS-MGR ~

BEIT 5,

Vehicle-MGR informs ADAS-MGR of the vehicle status based on each actuator system status and momentum

sensing information that have been processed if needed.
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4.1.4 Actuator

Actuator > AT LADOKEREZ R 4-5 | TR T,

Table 4-5 shows a functional description of an actuator system.

% 4-5. Actuator F&REA 2L

Table 4-5. Functional description of actuator system

P&RE

Function

RIA S — BRI LB ZR (B, B, #it) 2 =835,

Actuator system realizes vehicle motion request (driving, braking, steering) based on driver operation.
Vehicle-MGR 7L EE)ER (BXE) , &), )2 EE8 92,

Actuator system realizes vehicle motion request (driving, braking, steering) from Vehicle-MGR.
Vehicle-MGR M HOFRIEERIZHE Y ZNE N OEBEREZ LB 2,

Actuator system realizes each vehicle motion request based on arbitration request from Vehicle-MGR.
RIAN =TI ER (T 7B ARE L TL—F )L AU RUES) 0O ON/OFF (#8135,
Actuator system notifies Vehicle-MGR of ON/OFF information about driver operation (accelerator pedal, brake
pedal, holding steering wheel).

BN FEHL AT L (B, fllE), #iE) ORREA @R D,

Actuator system notifies Vehicle-MGR of status of actuator system (driving, braking, steering).

B O EE) BB D AR I,

Actuator system notifies Vehicle-MGR of information about vehicle momentum.

Actuator VAT L3 LT OV 7V AT MM I0RERR S 115,

The actuator system consists of following sub-systems.

a) \U—hbAr

Powertrain
Vehicle-MGR 7> 5 Vehicle-MGR ~
from Vehicle-MGR to Vehicle-MGR
TN p—— - -
Accelerator pedal 51K ey SR A B SEE PT #fEz2 1k
— | |Request arbitration of Realization of driving PT fail diagnostic
driving torque/force force

4-5. )N —KL AL AT LKERE

Fig. 4-5. Powertrain system functions
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b) 71 —%
Brake
Vehicle-MGR 75 Vehicle-MGR ~
from Vehicle-MGR to Vehicle-MGR
T L—F L)L — — -
Brake pedal il Hh LR A 5 ilEES) BRK #gFE 2 W
— 3| |Request arbitration of Realization of braking Brake fail diagnostic
braking torque force

4-6. 7L —F T AT LHKRE
Fig. 4-6. Brake system functions

c) ATTULY
Steering
Vehicle-MGR 725 Vehicle-MGR ~
from Vehicle-MGR to Vehicle-MGR
AV A% — — —
Steering wheel e BRI B 328 STR #izfs 2 Wr
— 3| [Request arbitration of Realization of steering STR fail diagnostic
steering angle
4-7. AT TV T VAT IFERE
Fig. 4-7. Steering system functions
4.2 1/F

UF OFEMIE, (B E A A7 —T7 =4 2K Ver.1.0IZ DL,
For details, please refer to the APPENDIX A: Interface Table Ver.1.0.

43 Ar—IvU74
Scalability

KT —%727F %% ACC, AEB, LKA |JiE 52— =A% 7R T, 540D ADAS 77 V/7r—ar Ol
BOEREROT TV =2 a ORI L Th, 5 VF RCERRELZEINT 52 LT, A =77 /WIS T
HTENTED,

Use cases of applying this architecture to ACC, AEB, and LKA are shown below. The I/F or functions to be used
can be selected to enable the scalability of this architecture even when combining multiple ADAS applications or

adding applications in the future.
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4.3.1

ACC

ACC DAL D2 — R =A% M 4-8 IR T,
Fig. 4-8 shows a use case that uses ACC only.

ADAS Application ACC
PLN1 PLN2 3
ADAS-MGR (AMG)
VMC1 % VMC2
Vehicle-MGR (VMG)
ACL1
ACL2
BRK1 BRK2 VSS2
Actuator
Powertrain Brake Sensors
[ /L#51] [legend]
I/F 3 2I/F 2
o i
i LR WIF i L7\ Ve
Not used Not used

4-8. L—Ar—A:ACC

% BURE AL (ver. L.O) TIEREEDIF
% :Undefined in ver.1.0

Fig. 4-8. Use case: ACC
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4.3.2 AEB

AEB DB 2N D2 —2r —2%[X 4-9 12”7,
Fig. 4-9 shows a use case that uses AEB only.

ADAS Application AEB
PLN1 ‘ PLN2 ¢

ADAS-MGR (AMG)

A

VMC1 % VMC?2

A 4

Vehicle-MGR (VMG)

g‘g:zi ACL2 STR2
BRK2 VSS2
Actuator
Powertrain Brake Steering Sensors
[ FL#51] [legend]
I/F Ciall .
e i
A LZRVIF il L 720 g RE
Not used Not used

% BURE AL (ver. L.O) TIEREEDIF
% :Undefined in ver.1.0

4-9. —A/r—A:AEB
Fig. 4-9. Use case: AEB
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4.3.3 LKA

LKA DAHZEE T H2— A7 —2%[X 4-10 7R,
Fig. 4-10 shows a use case that uses LKA only.

ADAS Application LKA

A

For LKA, PLN1 %

undefined in ver.1.0 (LKAIZK L CIIREFE PLN2Z %

A\ 4

ADAS-MGR (AMG)

A

VMC1 % VMC?2

A 4

Vehicle-MGR (VMG)

STR2
STR1 | VSS2
Actuator
Steering Sensors
[AL51] [legend]
I/F AT 2IF 2
e i
i LR WIF fE L2\ VBERE
Not used Not used

% BURE AL (ver. L.O) TIEREEDIF
% :Undefined in ver.1.0

4-10. —A/—A:LKA
Fig. 4-10. Use case: LKA
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5 MEEA A F—T=AZK Ver.1.0
Appendix A: Interface Table Ver.1.0.

51 AVBE—TxAREK

Interface Table

%1 PARTIEFFRELRL

ACCEIZNNERE . HEEERSELE ERIEE TR S
PLN1 2 ACCEEZNMEEEER ACCEZNERENEMNMENNERS ACC AMG N 0 : \E30: B 0
PLN1 3 ACCIARE ACCOHIMREZ RS ACC AMG - 0: OFF
1: STANDBY 0
2:0N
PLN1 4 PLN1-5 |AEBEZNNEE AEBICSBIERERARAE U BAENRE R RS AEB AMG m/s"2 0
PLN1 5 AEBEENEEEMER AEBERNEENENNENNET S AEB AMG - 0: #h0: B 0
PLN1 6 AEBIREE AEBOHIMARER R AEB AMG - 0: OFF
1: STANDBY
2: B
3: 852
4 B 0
5@ BE2HBLVHR
6 : EE2+5RV VR
7 : (SR
vMC2 1 EIROTHE ATEINEE LR SEENHIHICL TRIRDIRER AT INRE O L IRERY **msecAAICEIRATAEMETEER I D VMG AMG m/s"2 o
ACC
vMC2 2 FIRATHE ATENINERE TR SEENHIHILL CTRIRBIAERRIEIRE DO T IRZRY **msecAAICRIRATREMETEE IS VMG AMG m/s"2 o
ACC
VMC2 3 PTIZT MEREMEBIR ADASS AT LB RRHS R B HI L EER D, PTHIED VMG AMG - 0: #EEH
DIRAERRT ACC 1: FvUJL—33>h
AEB 2: E8
3: REHIHR
4: m5h (FeErn)
5: #hE ()
6-F:F 1
SKARREB Ry h TR
VMC2 4 BREN DR E(CLIBOIEENARE BREN DR TE(CAIENVEBIL TLBHENERYS VMG AMG - 0: =1k
ACC 1: 18
AEB
VMC2 5 THERS), ON/OFFIER FOEIRGINIBEENTOBHENMERY VMG AMG -
ACC
VMC2 6 FRBNERIFSIER PTREBICHIID. RIANEREVMGERDASFERER VMG AMG - 0 : RIANERERH
¥ ACC 1: VMGERERH 0
AEB
VMC2 7 EITRLOTIER PTICEDEH N, RIEOS TN > S%RY VMG AMG - 0:P
ACC 1:R
2:N
3:D
4-7: P
VMC2 8 BRKYZFIMEREIEIEIR ADASIZT LA HEIHRSEBLHCUELLS, BRKSZ VMG AMG - 0: HEHMER
FLAOPIBPRIERTRY ACC 1: FoUJL—33>h
AEB 2: [E%
3: AR
4: % (FEERD)
5: #pE (HEET)
VMC2 9 B P L (AR EENIRAS HIBDZEAAIENFEIL TVDHENERY VMG AMG -
ACC
AEB
VMC2 10 JL—FR5)L ON/OFFI&E#R IL—FRINBEENTVINENETR T VMG AMG - 0: JL—FRINEBEL TS (RSA/\—HIBHEREEL)
ACC 1: IL—FRINEBATVS (RS —HIBERED)
VMC2 11 HIBNERAERHER BRKAIEBICHIFD. RSANESREVMGESROFEFHERE VMG AMG - 0 : RSANER5EIRP
Y ACC 1 : VMGESRERH
AEB
VMC2 12 RIANERGIBINNRE RIANTU—HEFCIOTERINTOSINEEZRY | BERFEEEZRT VMG AMG m/s”2
AEB
VMC2 13 STRY AT ME$BMEIBR ADASI AT LA HEIHRASE SRHCUELLS. STRA VMG AMG - 0: #ERfER
EBOREATRYS LKA 1: FoUJL—33>h
AEB 2: [E%
3: e o
4: 3 (FEERT)
5: #pE (HEER)
6-F: i
SARREBE Ry hTIRDS
vMC2 14 HEBID R E(CLIBOIEBMRAE HEBIN R E(CLIBIEBIL TLBNENERYS VMG AMG - 0:{&1k o
LKA 1: FBh
VMC2 15 RS0\ RILEIREE RS4JCHY\ RIVEER L TOBHENER S VMG AMG - 0 : \YRILERHRL
LKA 1: /\URIUERSSHD 0
2 AE
VMC2 16 RSA N RIUEENLY RS4)CH\S RIVEIRIFS B LI Ds8E RS FEREEHIZEELTEES D VMG AMG Nm
LKA 0
AEB
VMC2 17 J\URILE I\ORIVOBEERT FEhEEHZIELL TERT D VMG AMG rad
LKA 0
AEB
VMC2 18 VMC2-23 |#ETERTEIEE (xithiay) VMGICTEHU AR M O E AT IRE 2R T DEBEELL CTERTD VMG AMG m/s"2 0
VMC2 19 VMC2-24 |#EEISINEE VMGICTE USRS O IR E R ZhEEHEEELTEES D VMG AMG m/s"2 0
VMC2 20 VMC2-25 |#ETEERRE VMGICTEH UL ESERREERY ETABEELTEESD VMG AMG m/s 0
vMc2 | 21 VMC2-26 [#EI-L—h VMGICTEH U HEEI-L— MR T REFEHEIVEIELLCEET S VMG AMG rad/s 0
VMC2 22 VMC2-27 | *—4—-FREE A—HCRFRI BEEERY ETAEZEELTEESD VMG AMG m/s 0
VMC2 23 HEAFLINRE SHRMEER ADASS AT hBAE R E IhC BB, HETERT VMG AMG - 0: #EEH
BNLREDIREZTRS 1: FvUJL—33>h
2: [E& 0
4: msh (FEERD)
5: s ()
6-F: i
VMC2 24 HETEHDRRE (SHEMIER ADASSRF L2 RASE BB EER D, HEEH VMG AMG - 0: #EAEH
IREOIREE RS 1: FpUIL—2avmh
2: E% o
4: 30 (FeERT)
5: g (FEER)
6-F: P
VMC2 | 25 HEBRRE SHEMEER ADASI AT LhHEIBRASE LDV ELRS., #ETEE VMG AMG - 0: ML
ASREDIRIERTRY 1: FoUJL—33>h
2: [F& 0
4: m5h (FEERD)
5: tgpE (FEER)
6-F: F1i
VMC2 26 #EI-L-b EEEER ADASSRT LB ERRHESE DI BER D, HEI— VMG AMG - 0: #EEH
L—boiRiEERT 1: FvUJL—33>h
2: [E® 0
4: g5 (HEERD)
5: #E (HEER)
6-F: Ffii
vMC2 27 A—H-FRER (SHEIER ADASSRF L2 ERASE DB EERD, X—F—-FK VMG AMG - 0: #HAEH
REROIRIEETRY 2: [E%
4: fm3) (FEERT) 0
5: 808 (FEEH)
6-F: T
ACL1 1 MaxiZ{RFIERS MUY RS54 )VESRERE) ML 7EDMaxiEiRERTIREL . PTAZRE VMG PT Nm 0
NBRATSvI RS NIIETRY
ACL1 1 Max:&iRFEREN 11 RS54 )VESRERE) I EDMaxifiRERTIREL . PTAEREN VMG PT N 0
BRIATSPINDERB HERT
ACL1 2 MiniZiRFEEREN MLY RS54 )VERERE MLOEDMINBIRZRTREL, PTAZRE VMG PT Nm 0
NBRIATSPINEERB ML VERYS
ACL1 2 MingRFBEEN 1 RI1NEREEE D EDMInBIRZRTIREL . PTAZ RSN VMG PT N o
BRI I LERBN N ERY
ACL1 3 ACL1-1 |PT MaxiERAE-R RS NEREEE) ML IEMaxi#IRFAERE MLILOTIED  |FIEOML5 L. MaxiiRERIUIEN, ERT7IUnEIn VMG PT - 0: E-RERRBL
{t5%xRS BRI N OSIEMERRTY TNCELEE S, BB 1: E-RERA
VEBRZEFZRE, Bl (DN EIEIORDICERTTIO 2 : E-RERB 0
HEHEIERLUERT L e
SERTNOFH=E-—R 127 : E-REBRXX
ACL1 4 ACL1-2 |PT MiniEiRAE-R RS54V RERS) ML 2EMinIRFRERE ML YL OB | B L. MInBIRERIURA, BRT7IUNEINE| VMG PT - 0: E-RERAL
PR DOBRCO N OFIENEZZTY TR ZALEE S, HBL 1: E-RERA
([FFRETDRE, RiBR/\D N HHORHICERT TIORF 2: E-RERB 0
WEIBIRCLTEATSCL s
SERTIORE=E-R 127 : E-RERXX
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%1 PRTEFFRELBL

ACL2 1 ACL2-9 |RSAN\7UILRS), ON/OFFIE#R THENRIVDBEENTVBDENETR S PT VMG - 0
ACL2 2 ACL2-9 |RSANTHEIRGIIRIER THRNRINDBEHHEEETY PT VMG % 0
ACL2 3 ACL2-9 | RSANEREREN LY FHRNRGNENL TERENTVSEBE ML VZRS TR IOFFEE, BABERBTEN DD PT VMG Nm o
ERECSHOTRBOAEZIEND
ACL2 3 ACL2-9 |R54/\EREREN THENRINEN U TERENTVSERBN RS THEIRGOFFEE, BMELRZIENHD PT VMG N 0
ZRLEICIOTEMEOAREZIEND
ACL2 4 ACL2-9 |BREIEERPTIEIRFER PTAZBICHIFZ. RIANEREVMGERDEIRIERER | VMGHSOERBIZRE AN R MBE(E . PT VMG - 0 RSANERIEIR
El [RIANEREIRP)ETD 1: VMGERERH
{BL. BIRFEREPTROHIEMEOSTEIRER 2D /(TR OREZINBRL TVMGRITE R BZFBI> M-Il 0
T BFUERIANEREVMGERDESSHEEIREN TV | LT RIANEUF1 2R T Db ERTHES
INERBL TVSDIFTERL (BREN D HEFEBICHRES)
ACL2 5 ACL2-9 |PTZRBEE)NLY PTICIDE NS IEDRSA TS vI NEERBI ML V% T |BfBERZIEN®D PT VMG Nm
g ZERECIHOTEEOATZIEND
ACL2 5 ACL2-9 |PTEEFENSH PTICEDE R ENTZ, RIEORSA TS v INEIB NERY |BIBEERZIENDD PT VMG N
ZECIHOTERBOAEZIEND
ACL2 6 ACL2-9 [EITPLISIER PTIC&DE N, BIEDS TR SERT PT VMG - 0: R E
1:P
2:R
3:N
4:D
5-7: Fii
ACL2 7 ACL2-9 |EIREIEERERENMLY LR BRAEOZRLEICHFBPTARIRAIRER RSA TSP I MR |PTHERZZ (AL THS* *msec U RICEmEL TR PT VMG Nm
LI LIREERY TJRERMETEET D
SHHFERCEETD
ACL2 7 ACL2-9 |[EIRTIAEREREN /) LR BAEOZRILICHIZPTHRIRATRER RSA TSP I MRER |PTHERZZ (AL THS* *msec U RICE/mEL TR PT VMG N
E}HOLREZRS BIHERMETEET D
KR BERCEE I D
ACL2 8 ACL2-9 |EIROIHEREEE ML TR RIEOERLILCHIFZPTHRIRATAE R RSA TSI INRER |PTHERZZFEROTHS**msecAPICERmIEL TERIR PT VMG Nm
BNVIOTFIREZRY AHERMETEEI D
KHHIERCEERT D
ACL2 8 ACL2-9 |EIREIREREREND TIR BIEOERLILCHIIZPTHERIRATAE R RSA TSI v INRER |PTHERZZFEOTHS**msecdAICEmIEL TR PT VMG N
BHOTIRIEZ RS PIRERMETERID
KHHIERCEERTD
ACL2 9 PTSZT IMEFEMTER ADASS 2T LR WIS DD ELR S, PTAES |ACL2-1~ACL2-8. ACL2- 10D{E52VMGHYES TR PT VMG - 0: #HAE
DIRAEERY MIETEHESLCLRVEVIRL 1: FpUIL—2ah
2: IF%
3: REHIHR
4: m5h (HeERn)
5: #E (FEERH)
6-F:Ffi
SARREBR Ry h TR
ACL2 10 ACL2-9  |BRENADRE(CAIZDIEENIRRE BREN DR E(CAIBNEBIL TLBHENERYS PT VMG - 0: {21k
1:1F8)
BRK1 1 JU—FHIEREIE MY RS NEKENE MLIEOMINERDZRTIREL . BRKAZEK VMG BRK Nm 0
2N3FE NIRRT
BRK1 2 BRK1-1 |[JL—FHIHAE-—R RS )NBRFIB MLIEMINZIRFAHIE MNLOCOTHEDM | RO S L BRTTIINEIOED BRI —F0 VMG BRK - 0 : E-RERRBL
HERT HIMEZZTY TR LS 3. HBVNIBRETIRE, B 1: E-RERA
BRI L —FHIEHORDICERT MO EIRL CER 2: E-RERB 0
I3 oo
SERTNOFH=E-—R 127 : E-REBRXX
BRK1 3 HIENERER IUTHIENNFISNBIREL T DERER T BRKNERZZIEROTHS**msecARICEmMEL TR | VMG BRK - 0: ERAL
BIHERMETEEI D 1: ERph 0
KK HBERIICEE D
BRK2 1 BRK2-5 |JL—+~4)LON/OFFI5%R TL—F I PBEENTVIHENER T BRK VMG - 0: JL—FRINEBELTVS (RSA/\—HIBHEREEL)
1: IL—FRINEBATWS (RS- HIBIERED)
BRK2 2 BRK2-5 |RSA/HIBIERMLY IL—FEWENU TERESNTVSHIE) MRS BRK VMG Nm
BRK2 3 BRK2-5 |GBfS&HIEBHIERNLY BRKAIEBICHIS. RS1/(EREVMGEROTBSHERE BRK VMG Nm
ERMIEELTRY
BRK2 4 BRK2-5 |[i{Z#HIEHEIR MY BRKIC&DE &N, IRIEOHBN MY GEEE) 2R BRK VMG Nm
BRK2 5 TL—F227 MEBIEER ADASI AT LA HEIBRASE BLHCUELLS, BRKA BRK VMG - 0: #HEAMER
EBOREETRYS 1: FrUJL—33>h
2: [EH
3: AR
4: 3 (FEERT)
5: 808 (FEEH)
6-F: Ffi
BRK2 6 BRK2-5 |HIBYHZREIIE (F1#) OFFEMRE | HIEBNHRE(CIBIMEEIL TLVIDENERT BRK VMG - 0: {21k
1: {F)h
STR1 1 B/ \URILE ADASSZTLELTEHELT )\ RIVEETRY EhERBEELLTEETS VMG STR rad 0
STR1 2 IO RILVEBHIEIRE-R B/ \> RIVBIEINEINERT . VMG STR - 0: HIfIERE|L
1: HlEERED 0
2-7: **
STR1 3 J\URILETFRMY JORIURERAEO E TRV (\DRIVRIEOIES) % |ADASTIUICEHTRES VMG STR Nm 0
=Y
STR2 1 STRIZAF MEFAMIER ADASSRT LB Z RS DI b BEERD, STRA STR VMG - 0: #HA(E
BBOIREERY 1: FvUJL—33>h
2: [E®
3: REHIHR 0
4: msh (FEERD)
5: i (HEEw)
6-F: i
SORIEBISR Ly N TIRS
STR2 2 STR2-1 |BEEIANLE(CAIROIEENIRAS PEEARECAIENFBIL TVBHENERT STR VMG - 0: {81k 0
1: 8
STR2 3 STR2-1 | RSV RIEHFIRE RSAJCHN\S RIVEIBR N TOIHENERT  (BEFEICA STR VMG - 0: \URIUERRL
PHFOTLBNEINDHIE) 1 )\ RJUERFHD 0
2 AE
STR2 4 STR2-1 | RSA/U\URIEIENLY RS4)TH\S RIVEIRIES B MV Ds8 SRS FEBHIZIELLTERT D STR VMG Nm 0
STR2 5 STR2-1 [/\VRILA I\ RIVOBEERY FhEBHZIELL TERT D STR VMG rad 0
VSS2 1 1SS2-5 |#i# Gt HE AIEIRE Y- NEOANETRY IRAZIELLTERT D Bl Y VMG m/s"2 0
VSS2 2 1SS2-6  [# Gt HiE BINRE Y -NEOANERT EhERBEELLTEETS E@E>Y | VMG m/s"2 0
VSS2 3 1SS2-7 | &gt YiE HRBETY-NEOANERT ETHEEELLTEETS E@E>Y | VMG m/s 0
VSS2 4 1SS2-8 [3-L—htbiE I-LA MY DBSOADETY RESSHEIVEELLTCEES S E@HE>Y | VMG rad/s 0
VSS2 5 BIGE>Y (SRIER ADASSRF L2 ERASE BDICBELR D, BILGE |E@mSY | VMG - 0: #HREH
IRREERY 2: IE®
4: g (FEERD) 0
5: 18 (FEEH)
6-F: Ffi
VSS2 6 WG Y SRMIER ADASSRThEHE AR DI BEERD, Gt BE@t Y| VMG B 0: #HA(ER
HOREZRYS 2: IE®
4: msh (FEERD) 0
5: s (HEEH)
6-F: Ffii
VSS2 7 BWETY SHELEER ADASS AT LAz R 2L BEERD. REH B|@ETOY| VMG - 0: #HAEH
FEEHOREERY 2: [E&
4: m5h (FEERn) 0
5: #gpE ()
6-F: i
VSS2 8 I-L-hMoY (SEEMIER ADAS AT hBHZ R Blhc i BERD, I-L—b HEtEOY| VMG - 0: #EAEH
TIHOREERY 2: IE%
4: %) (HExERD) 0
5: #pE (HEET)
6-F: P
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*1: Not specified in first version

PLN1 1 PLN1-2 [ACC target acceleration Indicates the target acceleration that ACC AMG m/s”2 0
guarantees ACC performance
PLN1 2 ACC target acceleration validity Indicates whether the ACC target acceleration is ACC AMG - 0: Invalid 0
information valid or invalid 1: Valid
PLN1 3 ACC status Indicates the ACC control status ACC AMG - 0: OFF
1: STANDBY 0
2: ON
PLN1 4 PLN1-5 |AEB target acceleration Indicates the target acceleration that AEB AMG m/s”2 0
guarantees AEB performance
PLN1 5 AEB target acceleration validity Indicates whether the AEB target acceleration is AEB AMG - 0: Invalid 0
information valid or invalid 1: Valid
PLN1 6 AEB status Indicates the AEB control status AEB AMG - 0: OFF
1: STANDBY
2: Warning 1
3: Warning 2 0
4: Warning 2 + deceleration preparation
5: Warning 2 + soft deceleration
6: Warning 2 + strong deceleration
7: Vehicle stop hold
VMC2 1 Realizable longitudinal acceleration |Indicates the upper limit for the longitudinal Defined as a value that can be realized within **| VMG AMG m/sh2
upper limit acceleration that can be realized as motion msec ACC o
vMC2 2 Realizable longitudinal acceleration |Indicates the lower limit for the longitudinal Defined as a value that can be realized within ** VMG AMG m/s”2 0
lower limit acceleration that can be realized as motion msec ACC
vMC2 3 PT system reliability information Indicates the PT internal status required for VMG AMG - 0: Initializing
coordinating the entire ADAS system ACC 1: Calibrating
AEB 2: Normal
3: Under protection control
4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
*Handled as a set with the state transition diagram
VMC2 4 Operation status of driving force Indicates whether or not the driving force VMG AMG - 0: Stopped
stabilization process stabilization process is operating ACC 1: Operating
AEB
vMC2 5 Accelerator pedal ON/OFF Indicates whether or not the accelerator pedal is VMG AMG -
information depressed ACC
VMC2 6 Arbitiration result of driving Indicates the arbitration result for the PT VMG AMG - 0: Driver request selected
torque/force request internal driver request and VMG request ACC 1: VMG request selected 0
AEB
VMC2 7 Actual shift range information Indicates the current shift range calculated by VMG AMG - 0:P
the PT ACC 1:R
2:N
3:D
4-7: Spare
VMC2 8 BRK system reliability information Indicates the BRK system internal status VMG AMG - 0: Initializing
required for coordinating the entire ADAS ACC 1: Calibrating
system AEB 2: Normal
3: Under protection control
4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
*Handled as a set with the state transition diagram
VMC2 9 Operation status of braking force Indicates whether or not the braking force VMG AMG - 0: Stopped
stabilization process stabilization process is operating ACC 1: Operating
AEB
VMC2 10 Brake pedal ON/OFF information Indicates whether or not the brake pedal is VMG AMG - 0: Brake pedal released (driver braking not requested)
depressed ACC 1: Brake pedal depressed (driver braking requested)
vMC2 11 Arbitration result of braking torque |Indicates the arbitration result for the BRK VMG AMG - 0: Driver request selected
internal driver request and VMG request ACC 1: VMG request selected
AEB
VMC2 12 Driver request braking acceleration |Indicates the acceleration requested by the Indicates a negative value during deceleration VMG AMG m/s”2
driver's braking operation AEB
vMC2 13 STR system reliability information Indicates the STR internal status required for VMG AMG - 0: Initializing
coordinating the entire ADAS system LKA 1: Calibrating
AEB 2: Normal
3: Under protection control
4: Invalid (before confirmation) o
5: Failure (confirmed)
6-F: Spare
*Handled as a set with the state transition diagram
vMC2 14 Operation status of steering force Indicates whether or not the steering force VMG AMG - 0: Stopped 0
stabilization process stabilization process is operating LKA 1: Operating
VMC2 15 Driver's steering wheel holding Indicates whether or not the driver is holding the VMG AMG - 0: Not holding steering wheel
status steering wheel LKA 1: Holding steering wheel 0
2: Indefinite
VMC2 16 Driver's steering wheel operation Indicates the strength of the torque when the Counterclockwise direction is defined as positive VMG AMG Nm
torque driver operates the steering wheel LKA 0
AEB
vMC2 17 Steering wheel angle Indicates the angle of the steering wheel Counterclockwise direction is defined as positive VMG AMG rad
LKA 0
AEB
vMC2 18 VMC2-23 |Estimated longitudinal acceleration |Indicates the estimated longitudinal acceleration |Acceleration is defined as positive VMG AMG m/s”2 0
(ground equivalent) equivalent to ground that is calculated by VMG
VMC2 19 VMC2-24 |Estimated lateral acceleration Indicates the estimated lateral acceleration Counterclockwise direction is defined as positive VMG AMG m/s"2 0
equivalent to ground that is calculated by VMG
vMC2 20 VMC2-25 |Estimated vehicle body speed Indicates the estimated vehicle body speed that |Forward direction is defined as positive VMG AMG m/s 0
is calculated by VMG
VMC2 21 VMC2-26 |Estimated yaw rate Indicates the estimated yaw rate that is Counterclockwise direction is defined as positive VMG AMG rad/s 0
calculated by VMG
vMC2 22 VMC2-27 |Meter display vehicle speed Indicates the vehicle speed displayed on the Forward direction is defined as positive VMG AMG m/s 0
vMC2 23 Reliability information of estimated |Indicates the estimated longitudinal acceleration VMG AMG - 0: Initializing
longitudinal acceleration required for coordinating the entire ADAS 1: Calibrating
system 2: Normal 0
4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
vMC2 24 Reliability information of estimated |Indicates the estimated lateral acceleration VMG AMG - 0: Initializing
lateral acceleration required for coordinating the entire ADAS 1: Calibrating
system 2: Normal 0
4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
VMC2 25 Reliability information of estimated |Indicates the estimated vehicle speed required VMG AMG - 0: Initializing
vehicle spped for coordinating the entire ADAS system 1: Calibrating
2: Normal 0
4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
vMC2 26 Reliability information of estimated |Indicates the estimated yaw rate required for VMG AMG - 0: Initializing
yaw rate coordinating the entire ADAS system 1: Calibrating
2: Normal 0
4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
VMC2 27 Reliability information of Meter Indicates the meter display vehicle speed VMG AMG - 0: Initializing
display vehicle speed required for coordinating the entire ADAS 2: Normal
system 4: Invalid (before confirmation) 0
5: Failure (confirmed)
6-F: Spare
ACL1 1 Driving torque for Max selection Indicates the drive shaft total driving torque VMG PT Nm
requested of the PT, assuming the Max selection 0
with the driver request driving torque
ACL1 1 Driving force for Max selection Indicates the drive shaft total driving force VMG PT N
requested of the PT, assuming the Max selection 0
with the driver request driving force
ACL1 2 Driving torque for Min selection Indicates the drive shaft total driving torque VMG PT Nm
requested of the PT, assuming the Min selection 0
with the driver request driving torque
ACL1 2 Driving force for Min selection Indicates the drive shaft total driving force VMG PT N
requested of the PT, assuming the Min selection 0
with the driver request driving force
ACL1 3 ACL1-1 |Mode for PT Max selection Indicates the signal for specifying the arbitration |The method of arbitration is the same as Max VMG PT - 0: Mode not requested
method for driver request driving torque and selection; when the request source application is 1: Mode request A
Max selection driving torque switched to the other, use the characteristics of 2: Mode request B
application information to optimize powertrain s 0
control, such as input step value or modulated 127: Mode request XX
value for control.
— Characteristics of request application = mode
ACL1 4 ACL1-2 |Mode for PT Min selection Indicates the signal for specifying the arbitration |The method of arbitration is the same as Min VMG PT - 0: Mode not requested
method for driver request driving torque and Min |selection; when the request source application is 1: Mode request A
selection driving torque switched to the other, use the characteristics of 2: Mode request B
application information to optimize powertrain s 0
control, such as input step value or modulated 127: Mode request XX
value for control.
— Characteristics of request application = mode
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*1: Not specified in first version

ACL2 1 ACL2-9 |Driver accelerator pedal ON/OFF Indicates whether or not the accelerator pedal is PT VMG -
information depressed
ACL2 2 ACL2-9 |Driver accelerator pedal operation [Indicates how much the accelerator pedal is PT VMG %
amount depressed
ACL2 3 ACL2-9 |Driver request driving torque Indicates the driving torque requested via the A negative value may occur when the PT VMG Nm
accelerator pedal accelerator pedal is OFF
Negative value amount changes according to the
gear ratio
ACL2 3 ACL2-9 |Driver request driving force Indicates the driving force requested via the A negative value may occur when the PT VMG N
accelerator pedal accelerator pedal is OFF
Negative value amount changes according to the
gear ratio
ACL2 4 ACL2-9 |[Selection result of Drive request in [Indicates the selection result for the PT internal |When there is no driving request from VMG, PT VMG - 0: Driver request selected
PT driver request and VMG request set as "Driver request selected". 1: VMG request selected
However, note that since the selection result The signal is used to secure drivability by adding
also includes correction values within the powertrain status and performing FB control of
powertrain, this does not necessarily indicate requested values on VMG side.
which of the driver request or VMG request is (Also used for driving force estimated values)
selected
ACL2 5 ACL2-9 |PT actual driving torque Indicates the current drive shaft total driving A negative value may occur PT VMG Nm
torque calculated by the PT Negative value amount changes according to the
gear ratio
ACL2 5 ACL2-9 |[PT actual driving force Indicates the current drive shaft total driving A negative value may occur PT VMG N
force calculated by the PT Negative value amount changes according to the
gear ratio
ACL2 6 ACL2-9 |Actual shift range information Indicates the current shift range calculated by PT VMG - 0: Indefinite
the PT 1P
2: R
3N
4:D
5-7: Spare
ACL2 7 ACL2-9 [Realizable driving torque upper limit [Indicates the upper limit value for the drive shaft|Defined as a value that can be realized for the PT VMG Nm
total driving torque that the PT can realize at vehicle within ** msec of the PT receiving the
the current gear ratio request
*Defined individually for **
ACL2 7 ACL2-9 [Realizable driving force upper limit [Indicates the upper limit value for the drive shaft|Defined as a value that can be realized for the PT VMG N
total driving force that the PT can realize at the |vehicle within ** msec of the PT receiving the
current gear ratio request
*Defined individually for **
ACL2 8 ACL2-9 [Realizable driving torque lower limit [Indicates the lower limit value for the drive shaft | Defined as a value that can be realized for the PT VMG Nm
total driving torque that the PT can realize at vehicle within ** msec of the PT receiving the
the current gear ratio request
*Defined individually for **
ACL2 8 ACL2-9 [Realizable driving force lower limit  [Indicates the lower limit value for the drive shaft | Defined as a value that can be realized for the PT VMG N
total driving force that the PT can realize at the |vehicle within ** msec of the PT receiving the
current gear ratio request
*Defined individually for **
ACL2 9 PT system reliability information Indicates the PT internal status required for A2-1 to A2-8 and A2-10 signals must be set as PT VMG - 0: Initializing
coordinating the entire ADAS system signals for judging whether VMG should be used 1: Calibrating
2: Normal
3: Under protection control
4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
*Handled as a set with the state transition diagram
ACL2 10 ACL2-9 |Operation status of driving force Indicates whether or not the driving force PT VMG - 0: Stopped
stabilization process stabilization process is operating 1: Operating
BRK1 1 Braking torque for brake control Indicates the braking torque requested of to the VMG BRK Nm
BRK, assuming the Min selection with the driver
request braking torque
BRK1 2 BRK1-1 [Mode for brake control Indicates the signal for specifying the arbitration [The method of arbitration is when the request VMG BRK - 0: Mode not requested
method for driver request braking torque and source application is switch to the other, use the 1: Mode request A
Min selection braking torque characteristics of application information to 2: Mode request B
optimize brake control, such as input step value nee
or modulated value for control. 127: Mode request XX
— Characteristics of request application = mode
BRK1 3 Braking preparation request Indicates the request for the status where Defined as a value that can be realized for the VMG BRK - 0: Not requested
braking can be applied immediately vehicle within ** msec of the BRK receiving the 1: Requested
request
*Defined individually for **
BRK2 1 BRK2-5 |[Brake pedal ON/OFF information Indicates whether or not the brake pedal is BRK VMG - 0: Brake pedal released (driver braking not requested)
depressed 1: Brake pedal depressed (driver braking requested)
BRK2 2 BRK2-5 |Driver braking request torque Indicates the braking torque requested via the BRK VMG Nm
brake pedal
BRK2 3 BRK2-5 |Braking request torque after Indicates the arbitration result for the BRK BRK VMG Nm
arbitration internal driver request and VMG request as the
requested torque value
BRK2 4 BRK2-5 |Braking realized torque after Indicates the current braking torque (estimated BRK VMG Nm
arbitration value) calculated by BRK
BRK2 5 Brake system reliability information |Indicates the BRK internal status required for BRK VMG - 0: Initializing
coordinating the entire ADAS system 1: Calibrating
2: Normal
3: Under protection control
4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
BRK2 6 BRK2-5 |Operation status of braking force Indicates whether or not the braking force BRK VMG - 0: Stopped
stabilization process (longitudinal) [stabilization process is operating 1: Operating
STR1 1 Target steering wheel angle Indicates the target steering wheel angle for the |Counterclockwise direction is defined as positive VMG STR rad
ADAS system
STR1 2 Steering wheel angle control mode |Indicates whether the target steering wheel VMG STR - 0: Control not requested
angle is valid or invalid. 1: Control requested
2-7: **
STR1 3 Steering wheel upper and lower Indicates the upper and lower limit torque Differs according to ADAS application VMG STR Nm
limit torque (heaviness of steering wheel operation) for
steering wheel operation assist
STR2 1 STR system reliability information Indicates the STR internal status required for STR VMG - 0: Initializing
coordinating the entire ADAS system 1: Calibrating
2: Normal
3: Under protection control
4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
*Handled as a set with the state transition diagram
STR2 2 STR2-1 |Operation status of steering force Indicates whether or not the steering force STR VMG - 0: Stopped
stabilization process stabilization process is operating 1: Operating
STR2 3 STR2-1 |Driver's steering wheel holding Indicates whether or not the driver is holding the STR VMG - 0: Not holding steering wheel
status steering wheel (judgment simply of whether or 1: Holding steering wheel
not a person is holding) 2: Indefinite
STR2 4 STR2-1 |Driver's steering wheel operation Indicates the strength of the torque when the Counterclockwise direction is defined as positive STR VMG Nm
torque driver operates the steering wheel
STR2 5 STR2-1 |[Steering wheel angle Indicates the angle of the steering wheel Counterclockwise direction is defined as positive STR VMG rad
VSS2 1 1SS2-5 |Longitudinal G sensor value Indicates the input from the longitudinal Acceleration side is defined as positive Vehicle VMG m/s~h2
acceleration sensor sensor
VSS2 2 ISS2-6 |Lateral G sensor value Indicates the input from the lateral acceleration |Counterclockwise direction is defined as positive | Vehicle VMG m/s™2
sensor sensor
VSS2 3 I1SS2-7 |Wheel speed sensor values Indicates the input from the wheel speed Forward direction is defined as positive Vehicle VMG m/s
sensors sensor
VSS2 4 ISS2-8 |Yaw rate sensor value Indicates the input from the yaw rate sensor Counterclockwise direction is defined as positive | Vehicle VMG rad/s
sensor
VSS2 5 Longitudinal G sensor reliability Indicates the longitudinal G sensor status Vehicle VMG - 0: Initializing
information required for coordinating the entire ADAS sensor 2: Normal
system 4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
VSS2 6 Lateral G sensor reliability Indicates the lateral G sensor status required for Vehicle VMG - 0: Initializing
information coordinating the entire ADAS system sensor 2: Normal
4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
VSS2 7 Wheel speed sensor reliability Indicates the wheel speed sensor status required Vehicle VMG - 0: Initializing
information for coordinating the entire ADAS system sensor 2: Normal
4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
VSS2 8 Yaw rate sensor reliability Indicates the yaw rate sensor status required for Vehicle VMG - 0: Initializing
information coordinating the entire ADAS system sensor 2: Normal
4: Invalid (before confirmation)
5: Failure (confirmed)
6-F: Spare
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Collated results
A9-TTAZER | T334 No. of No. of
Interfaces Variations
oLN PLN1 l:| 6 0 PLN1 l:| 6 0
PLN
PLN2 0 0 PLN? 0 0
VMC VMC1 0 0 VMC1 0 0
VMC2 0 VMC
VMC2 R/ 0
ACL ACLL 2 ACL1 4 2
ACL2 - 4 ACL
ACL2 10 4
BRK PRIt l > 0 BRK1 3 0
BRK
BRK2 [ | 6 0 — " .
STR
STR2 > 0 STR2 5 0
----- 0 0
VSS ves 0 0
VSS2 E 8 0 VSS2 E 8 0
N
kil 72 6 Total 72 6
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Appendix B

(%) (Reference)
ZIVE TITHERR ST AR

Currently Verified Essential Patents

»-j/l/i( k—ﬁﬁmuéhﬁ- ‘/,E\trifnq:j: TnaoD D/Cg,?)%)

The essential patents that have been currently verified are as follows.

FrFHRAD INIET REFFHED TR
dNFEESSE =
A & 12134 B . F i i _
s FEOH D44 B o (DFE721EQ)%
Name of o ) Application )
Application number Invention name Handling of
Patent o country ]
. Publication number patent rights
applicant . .
Registration number (1) or (2)%
NEPAEE LR S esin FrlfE 2018-161528 T TR AL P A H A (2)
Toyota Motor Corporation ¥¥PH 2020-032894 Information Japan
Patent application No. processing
2018-161528 apparatus
Laid-open patent
publication No.
2020-032894
NEPAEEIEx) S esin FFiE 2018-134345 ISVl 7 ol A H A (2)
Toyota Motor Corporation ¥rBH 2020-011582 Driving force Japan
Patent application No. control device
2018-134345
Laid-open patent
publication No.
2020-011582

(1), @I Freerd,
*(1) and (2) are shown below.
(1) AHEFIFTAEIT, 4% JASPAR B ENBLHERIZ LV JASPAR #Us S BRIRE -4, AC
ETA T 2 G E DRI FEMEIZ DUV, W 238 1Zx LT, B D IEERIM 72 518
D FIZ, Y5% JASPAR Bi& 2RI H 3 2 BB B O BERL L oS L OWGEE B &3 %18
WEMMES & FahE 45, AL, 4% JASPAR Bk \CBE 3 2 o> W ZH O i) i PEME % T

(1

T5EThH->T, (DELIZQ)DEIFTH & OHBIM PEHE D@ T ERMES 2 % LRV

L TIE, ZORY T,

7%, % JASPAR MUK IZ BES 2 D MHDO MY EEMEZ FT A 2805, QD FAMFTH
(RS PEME D3 M 2 FFRE ST 2 58, £ OFITH LT D Sk Tl it % 2
FRRET D,

If the draft of these JASPAR standards is adopted as JASPAR standards by the Executive Board, the
rights holder agrees to a non-exclusive license for the purpose of the manufacturing and sales of

automobile-related and other products where these JASPAR standards are used by anyone under

.
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royalty-free and non-preferential conditions for the essential intellectual property rights owned by the
rights holder. However, this limitation does not apply to rights holders who have other essential
intellectual property rights related to these JASPAR standards and who do not agree to a non-
exclusive license for their intellectual property rights under the conditions in (1) or (2).

In addition, if a rights holder who has other essential intellectual property rights related to these
JASPAR standards agrees to a non-exclusive license for the intellectual property under the conditions

in (2), the rights holder agrees to a non-exclusive license under the conditions in (2).

Q) AMEFIFTAE 1L, Hi% JASPAR B RV S2(C L W JASPAR #itk LIRS e, HE
AT 2 G DR FEMEIZ DWW T, W& It LT, GEMDDIEZERIN 725k
RO T, 4% JASPAR Btk 2 F 3 2 HE O BER oG L OMRGEEZ B L 35
W RS ST 5, 1272 L. %% JASPAR Hiks 2 BEE 5 2 fth o I O SN A PEME &
AT 2FH ThH-> T, (DELIZQ)DSMTH b OFAIMEEHE OB FMMES 2 FFE%E L7220
FIT LTI, ZORY TR,

(2) If the draft of these JASPAR standards is adopted as JASPAR standards by the Executive Board, the
rights holder agrees to a non-exclusive license for the purpose of the manufacturing and sales of
automobile-related and other products where these JASPAR standards are used by anyone under
reasonable and non-preferential conditions for the essential intellectual property rights owned by the
rights holder. However, this limitation does not apply to rights holders who have other essential
intellectual property rights related to these JASPAR standards and who do not agree to a non-

exclusive license for their intellectual property rights under the conditions in (1) or (2).
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