OpenDRIVE Concept Project From an
OEM Perspective

Atsunori Hirata (Presenter), Toshiki Taga (Collaborator)
Mazda Motor Corporation 29.June 2021
Integrated Control System Development Div. Online Meeting

——

e SRR R Ry

12\ ASAM Association for Standardization of
I\ Automation and Measuring Systems



First of all

CDT-CIEHKROBEREWLLEELTHICHYNED TIVET,

ASAM FEFH#% L L& & L 7=0penDrive(LLF ODR) Concept Project®d X v /N—|Z[EL
PELEBELEITET,

REFRE BN TELIRBICRY AHY LA
SRIOEZEB L, £V Z OREKRICASAMT — XIFEMADSIZ TIREFTWILEITET EENTT,

 ASAM



Agenda

1  Purpose of taking part in this project EEIZDEL @

2  Summary SEENDEIE
3  Introduction of our activities OEMEEIAB DN
4  Conclusion FLHO

© ASAM



Agenda

AXHOHEERAR
Summary EENDE
3  Introduction of our activities OEMEE#IABTDRNS
4  Conclusion FLHO

 ASAM



Purpose of taking part in this project
EHSMOEV®

ADAS - BFEHERREZMYEL I al—2a Y —ILORKR

. HFEGERAOBEBAEBHIEL. Ial— gV —ILFESE,STHA T TEAD—
e BY—IHABAWBHELEEDT —REEIZHEATH D,
« OEM& L TIFEICHRCF U AT —&IIHE— L. BEFENICHE L TY—LEFR LW X),

------------------

i Map data supplier | First step Second step Third step

OpenDrive
& B D TTIEER

simulation tool and

execute vebice L SimY —IDB%E7A

SimYy—IC%ES A

XODR utilization Phase

 ASAM



Purpose of taking part in this project

ADAS - BENhEGERFEZNMYEL T ab—2a Y —ILORKRR

e ¥/, HBEOMWNT —XFormatd L TOpenDRIVELAGEERN Y IEEIT) OFRANZEIT 5N TULSE A,

i‘%ﬁf“%%lﬂﬁ CHIBRAZ U, f) JunctiondEFRIR

« I5IC, V—IIZE > TEImport N AJREAR T MU B2 — FHFEEL TV (] X),
Eﬁﬂﬁ/%
— VK &5 B R %
R IR ImportA<®]  ImportA<m]
E55 1 1
RoundAbout @ %

%

. O.K.

 ASAM



Purpose of taking part in this project

OEMX > /"—DSMB/

- BEIEXRDOT—XIZHFENICSIML., BiEMEEE L TI/RSET
1alb—2avY—ILOE{EEFCERAZIRENICERTES L
51293,

- ZBftOFEREEZAVE T MICKRBRL,
AN - ZFRETY I 2L —2 3 VERBREBOILKICEIRT 5,

© ASAM



Agenda
AHORERNE

1  Purpose of taking part in this project FEHESiMNEL@

3  Introduction of our activities OEMEEIAZDHENS

4  Conclusion FLHO

 ASAM



Summary

RS OEM X > /3 — (BRHFRE) oo oo @
EBHREDIRY B Y (OEMARS) bR, KR, RIZ
Concept Project Phase Japanese OEM Member’s Activities

1.Define WorkPackage Project scope (&4t DR R PEK)

2.Japan WPO04 : International Use case : International Traffic Sign Model

Traffic Sign Model (EHRETALPHINT 21 —XT —XDRTE)

3.Consider more specific Defining Semantics data architecture

contents [Semantics(Bkim) DT — Z S E1EAL]

4.Write the concept paper Write the “Semantic concept” to an adoc file

(only WP04 Concept E) (av+& 7 b R—/8—52% : Z(ZConcept E)
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Introduction of our activities
OEM;EEN DR

1.Define WorkPackage : Concept Kickoff Meeting&ill

- kickoff meeting~Z/0, Feature, RequirementZgliRICKEHN B ERSEH A2/ &,
SEDB TN, — WorkPackage(WP) D RA (S

! Map data supplier First step Second step Third step

1}

..c econom

Each users

Reflect ODR to the (
simulation tool and
execute vehicle et
simulation A
ADAS/AD test.
| Woking Group e e
E (ex.Pegasus), Sunplger  osc-fie Transiation/EditjMaking
R
Maling
; | recuiramant of
[ e Not applicable in this project
'XODR preparation Phase ‘ XODR utilization Phase

(BB ZHARTY 7 A A —YX)
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3.Contribute to the project

Concept Project Phase

1.Define WorkPackage

2.Japan WP04 : International
Traffic Sign Model

3.Consider more specific
contents

h 4

4.Write the concept paper
(only WP04 Concept E)

» We can combine multiple XODR-files to make a long distance

Edit&manage 5 |twould be necessary that the XODR-file’s specification is easy

- Develop Authoring/Editing function
- Expand coverage of data
(ex. Current status of major tools : followmg matrix)

Traffic & Visualize Simulation

Use Cases
Second step : course.
map data
CarSim
Type Vehicle
Simulation
mE Version  2019.01
HHOXODREMHEDET oot possible, b
R RFEE corresponding
-XODRIE O ET#M, IARIETHE lements aren'
R Z e K FELTEL st
) Export  Impossible

| CarMaker

<

=l
Impossible

Traffic
Simulation

11.0
Possible, but

Simulation
<- Possible
Possible, but Possible

only
Road & Lane

(&Y — VBRI & SRR K)

to understand, for many venders to join as possible.

Platform
R2018b

Possible, but
only
Road & Lane

Impossible
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Concept Project Phase

. R [1.Define WorkPackage
Introduction of our activities }

2.Japan WP04 : International
OEM;EENDFET

Traffic Sign Model

!

3.Consider more specific
contents

2.Japan WPO04 : International Traffic Sign Model

4.Write the concept paper
. EIZIKOEML:J: %1‘%3‘5&%7——“}[/@1—17—X [//\\\H/I'_E%EE—'%__”T—TL\\ (only WP04 Concept E)
ODR2.03 > 7 FPri A v N—(EARNKLLT Pri. X v\ —) L BE,

Precondition : Data architecture of Traffic sign / Semantics

Defined the temporary data architecture of Levell and Level2. We made use cases using this.
- Levell (Road Sign Specific) Position, Size, Sign Kind
- Level2 (Semantics)

Rules and information associated with the type number.
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I
P{:smon ] [ 5
Size Sign Kind
%Eé [ (Xyzor..) [ {ex : Type number in I5014823) ]
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Concept Project Phase

1.Define WorkPackage

Introduction of our activities

2.Japan WP04 : International
Traffic Sign Model

3.Consider more specific
contents

2.Japan WPO04 : International Traffic Sign Model

4.Write the concept paper
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TREASEMICEE) T —RETILVEERT 5F%Pri. A v =B,
Use Case List H R e T X |~

H'b\%u*% -7—-Z I~ . FI'I-\FI

System Architecture

Use Case | Simulation 3 Y Testing stage Use Case
Platform Sensin Recognizin LEpEmen ' Level

1 HIL Real Sensor Lu}gmm ECU Logicin ECU  Functional Test Level 1 A—RT7—2
2 HIL Real Sensor Logic in ECU - Recognition Test Level 1 ZL AT
3 MIL/SIL - - Logic Functional Test  Level 1
4 MIL/SIL - - Logic Functional Test  Level 2

with Driver Model

(Ego car/Muiti

Agent)
3 xIL Real Sensor Logicin ECU  Logicin ECU  Certification Level 1 and 2
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Concept Project Phase

Introduction of our activities | !

2.Japan WPO04 : International
Traffic Sign Model

3.Consider more specific
contents

3.Consider more specific contents
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« Defining Semantics data architecture (GEE)
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Introduction of our activities
OEM;EE DB

3.Consider more specific contents

« Defining Semantics data architecture (FJBE14EI&ET)
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B&H (75 R AHEEIE)
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Y Is-a relation
® Sign TopAsoonta —P( Instruction
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f . plet . Variable data
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Concept Project Phase

1.Define WorkPackage

2.Japan WP04 : International
Traffic Sign Model

3.Consider more specific
contents

v

4.Write the concept paper
(only WP04 Concept E)
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Introduction of our activities
OEM;EEN DR

3.Consider more specific contents

. Defining Semantics data architecture (7 — X &9 & ERL)
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Concept Project Phase

1.Define WorkPackage

2.Japan WP04 : International
Traffic Sign Model

3.Consider more specific
contents

v

4.Write the concept paper
(only WP04 Concept E)
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Concept Project Phase
1.Define WorkPackage

I ntrOd u Cti 0 n Of 0 u r a CtiVitieS 2.)ap.an\{VPM{Intemational
O E IVI 5%;}] 0) %E j|\ Traffic Sign Model

3.Consider more specific
contents

3.Consider more specific contents |

4.Write the concept paper
« Defining Semantics data architecture (7 — & #E&E DT & 1ERL)

(only WP04 Concept E)
| SemanticsiEE & D 5 fE {5
St /TR €2+ 55 LERERO R

HIE S - R (Sign) R OB i *’ Hi(Topic : SHBIHM, Hi7&. % &) TELMES. 5&) ‘

A BATHLTOERICER DA THY, EEE ETEARLE
#ET B ELTERIIEL. & & LTHD i s
i R th R PRIA & NO veh'dem T | EX F 712 t&#8(Order or Information)

F BIHT 2 EENGEEELE. B)
1538 : WMo T 3 EEN TR VRE(ER. BITR. &)

Rk (Shape : Bz, =ZA&K., WER. NBFLL)

=5 F oFEES(Pictogram : &F1, B, Ak )

ER & (Border Color @ #ir, &. & L)

E = (Background Color : #k, &, B4 )

o PEEE  100m
(http://www.mlit.go.jp/road/sign/sign/douro/ichiran.pdf) —_—
(Distance ’ ’ $8E (Range : X[, HiF, A &)
THOMBENLFHE EROEGHz 2L, BEBT S
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Introduction of our activities
OEM;EEN DR

HBER FEHLE
AIZER . PETLICEL S

3.Consider more specific contents

- Defining Semantics data architecture (7 — X #EEDHT & 1ERK)
T ,_
EHORBN LML BRE SR L ANEICIEL S I S e
BB E ST T D MBS EET 5, | o r e obr b
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- @
18 :
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BEICERH D (@ RBD, EAWIE L) e A
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Introduction of our activities

3.Consider more specific contents

 Defining Semantics data architecture (77— Z#E&E DT &1ERL)

Feature
A

Feature
B

<BfR : B>
FeatureAld,
FeatureB% w9 f&
A TW3B,

Feature
A
Feature Feature
B C
<BEf% ¢ B>
FeatureAlZ.
FeatureB & C& i g
BATW3,

Feature
A

Feature
B

Feature
A

AN

Feature
B

Feature
C

<BEik  £8>
FeatureAld:,
FeatureBZ{E 2 T
WaEENH B,

<BfR R—>
FeatureAld:,
FeatureB& CD & hh
—DEHATWVS,

REAE: 74—F¥ETILVDEA

Concept Project Phase

1.Define WorkPackage

2.Japan WPO04 : International
Traffic Sign Model

3.Consider more specific
contents

v

4.Write the concept paper
(only WP04 Concept E)
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Introduction of our activities
OEM;EEN DR

3.Consider more specific contents

« Defining Semantics data architecture (7 — 4% &7 JL1ERK)

Main sign

ERRARA

15 3i(Sign)

HBIRE

Auxiliary sign

BEREFAYT

HE#EET

FRATRLES
e —

_;ﬂzﬁ.u. AN

BEREe HRE FEAR HiEs uEe BEREe AR ERe
Boundary color Background color Shape Pictogram Position Backgroundcolor Sha pe Pictogram

BRD iR,

Pictogram7 4 —F ¥ €T V& {ERk

i@ - AREESTRITRZES LIS

B

Concept Project Phase

1.Define WorkPackage

2.Japan WP04 : International
Traffic Sign Model

3.Consider more specific
contents

k4

4.Write the concept paper
(only WP04 Concept E)
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Introduction of our activities

OEMEEI DB

3.Consider more specific contents

« Defining Semantics data architecture (7 — 4% &7 JL1ERK)

(E=

Information

A
Traffic

ML
Others

A

Danger

A

Period

X

Section

( EWDOIR, L8 - ATHLFREES &1
Semantics 7 1 —F ¥ ET IV E1ERK

Concept Project Phase

1.Define WorkPackage

2.Japan WP04 : International
Traffic Sign Model

3.Consider more specific
contents

v

4.Write the concept paper
(only WP04 Concept E)
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Concept Project Phase

1.Define WorkPackage

Introduction of our activities

2.Japan WP04 : International
Traffic Sign Model

OEMEEI DB

3.Consider more specific
contents

3.Consider more specific contents !

(only WP04 Concept E)

4.Write the concept paper
« Defining Semantics data architecture (7—X ET L DRI © L{UREE)

RS
{#3(sign)
I EMEARL s
AEE No,vehicle ntry B 5 (semantics)
Main sign
BRE HRE Tk HiEs 2
Boundary color Background color Shape Pictogram E E}'C f%?ﬁ gﬁ @
Topic Order Information Range
White Round 50
100m
HEERS
15 (Sign) EEEﬁ 100m
W il - ( Distance J 5B RN =i 5 #9R =P
- Traffic Others Prohibition Obligation Period Section
Auxiliary sign .
Semantics m Az £ 100m
vehicle No entry Distance 100m
fi® EBRE ok RS
Position Background color Shape Pictogram
White Square 100m

 ASAM



Introduction of our activities

OEMEEI DB

3.Consider more specific contents

« Defining Semantics data architecture (7—% &7

BRE yEe ik PR
Boundary color Background color Shape Pictogram
- A FI 50
Red White Round
s EE2E AR HEs
Position Background color Shape Pictogram
|
pzh ki
Square
1
T& B BRmER 100m
Under White Horizontal
rectangle

ILDERIR © FRIFEE)

}

FEEEAFRIE

No vehicle nt

FEEE  100m
‘ Distance

Semantics

Traffic

Concept Project Phase

1.Define WorkPackage

2.Japan WP04 : International
Traffic Sign Model

3.Consider more specific
contents

k4

4.Write the concept paper
(only WP04 Concept E)

ik

Prohibition

]

Vehicle

Hlsesl)
Vehicle

(No condition)

EA

Approach

X

Section

PO

Distance

.

I |
PERE(E I
Distance
I value I
100m
fox—g7 T |7l |
REASHETESHT DE
HRTREF L,
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Introduction of our activities
OEM;EEN DR

3.Consider more specific contents

« Defining Semantics data architecture
(=TI L B RAIEE D DELE)

(77 N—7] ZREL. ERPH
‘ ’\\t 1)) $\H*JP nﬁkna"?%iu U él'C 5

EIF (Semantics)

Concept Project Phase

1.Define WorkPackage

2.Japan WP04 : International
Traffic Sign Model

3.Consider more specific
contents

v

4.Write the concept paper
= (only WP04 Concept E)

Top:c

Order

Information

#E

Range

_ﬂ;jE ngﬁ\

>45«>A«>A«

LN

A SR = )b fab&
Traffic Others prohibition Obligation Danger

zofb

Other

A

Period

XF4

Section

RO 7 4 —F v)

ERPHIE T & OIFREA
A—TERYHTS,

HFTIN—=F

BT ET =l Sie& B2RR
Passing Progress Approach Parking Release
Lid:2
.| Parking
e
EEETIRAE L5387
/ Parking state - Parking style -
S - o ; ; e
SHEE RN E AL s
(8 'TU)J‘J Pdnkmgxgﬂonnmg Parallel Perpendicula Diagonal
Parking o parking parking parking
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Introduction of our activities
OEM;EE DB

3.Consider more specific contents

« Defining Semantics data architecture (Pictogram & Semantics DBE&E < (F)

Sign Picture
|-1_Stop.prt

Instruction
|-Topic
|-Temporality
|-Order

Pictogram data in ODR
CountryRevision : 1990

)
OpenDR Type :101
files xml I \l!ﬂa : Stop

.
country : PN
countryRevision :1990

type : 101
subtype : 2

Simulator i G
B

Pictogram ﬁ%&%’t
74—F¥ETIN
(7= 2 #E) AN
HIEH HBhiE
Main sign Auxiliary

HRoOBETH
(vyEX%)

A
mat s WIS
(eyEVY)

=¥ (Semantics)

EREE

e o

%38 fEE

Information Range

Concept Project Phase
1.Define WorkPackage

2.Japan WP04 : International
Traffic Sign Model

3.Consider more specific
contents

v

4.Write the concept paper
(only WP04 Concept E)

Semantics

747?v%?w
(F— 25

T

EF— ABEEEEMIF L. DEZOYDBYRFLICEET 3 }
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Concept Project Phase

1.Define WorkPackage

Introduction of our activities

OEM:EEN D IBAY Traffic Sign Midel

3.Consider more specific
contents

3.Consider more specific contents

v
4.Write the concept paper
(only WP04 Concept E)

« Defining Semantics data architecture (Pictogram & Semantics DBE&E < (F)

E - i &I E - EIcAheTT Yy

vy ey IEREE e | B 7emVER

BFEowyEYY
EER R / B AR
{5 (sign) & (Semantics)

(i

t

J

AT FRBNIRE & LE
Main sign Auxiliary sign > é Topic Information Range
BAREFAYDEAED FAYDzyEYYy BAL KA YOEAD
ZaEi(Sign)iFEE R L1 B (Semantics)FiEx & L 7=
7 — s 7 — 5 it

[ FREEETET 3 L MO O B 0B L ks BE 1 ]
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Introduction of our activities

4.Write the concept paper

« SemanticsIZBId B E89 (Concept E)iIcoWwTarv &7 h_R—/¥—3

get Version: |Effect Backward compatibility: |Complexity for Implementation: |Acceptance
us
or 2.0 [v/n |1ow/mid/high (concept->Standard)| accepted / not accepted

larion for autonomous driving(AD) vehicle needs to express include not only ego car but
around traffic flow.
ealize this, it is important to understand the traffic rules expressed various display
Vie.
¥

But defining semantics data structure from AD test cases isn't realistic way. There are a lot

of traffic situation and uncertainties.
order to deal with this task, show common semantics structure by using a meta-language and
\ ture whose part of local rule can be used

* Ananysis and logical d
* Common/variable analysis of sign image and

from each country/region by the result of common/variable

* Separation of common Semant:
analysis. +

* Give rule and information
* Relate feature of the sign image and
image for each area by using common semantics. (Fig.1) +
* Related ept : Concept D_Catalogue Database +

against sign image of various countries and resion
mantics information. And it could assign the sign

img1,

Concept Project Phase

1.Define WorkPackage

!

2.Japan WP04 : International
Traffic Sign Model

3.Consider more specific
contents

y

4.Write the concept paper
(only WP04 Concept E)

G5uN
ncept E: Semantics for Sign Models

Target Version: Effect Backward Complexity for ptance Status:
compatibility: Implementation:
low/mid/high accepted / not accepted

1xor20
(concept—Standard)

Short Summary of the proposal and motivation:

Simularion for autonomous driving{AD) vehicle needs to express include not only ego car but also around traffic fio

To realize this, it is important to understand the traffic rules expressed various display style.

But defining semai data structure from AD test cases isn't realistic way. There are a lot of traffic situation an

uncertainties.
In order to deal with this task, show common semantics structure by using a meta-language and propose hierarchical @

structure whose part of local rule can be used as original description part.
In addition, this concept doesn't target the case of meaning as multiple signs in OpenDRIVE.

In this version, define meaning for each sig

mantics concept is generated by following ideas.

sis and logical description based on common information and knowledge.

An;

» Common/variable analysi

* Separation of common Semantics from each country/region by the result of common/variable analysis.

Use Cases for the Concept:

Semantics concept extends verification range of AD simulation.

Implementation of semantics data

ign image of various countries and resions.

« Give rule and information agai
nformation. And it could assign the sign image for each area by using

Relate feature of the sign image and semanti

common semantics. (Fig.1)

o Related concept : Concept D_Catalogue Database

ASAM
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Introduction of our activities

<>Summary of OEM activities
- OEMEEIX & &

Phase GEENEZBE) Objective(B#Y) Deliverables(FX£%#) Achievement GEFXIRHE)

1.Define WP BEHELADERAFENET - RHEXRTAFR s Pri. A v N—HBRET
2.WPO04 activities E T — X ETILOERE - 1 — R — K\ cPr AV NN—HBRT
F(—XT7—X)&HRET - ERBLIE - Project TR BT
& - IERIBEHCERA L NIL
3.Consider more BERRBEES L NIL2D TRl : JAPANX v IN—A
specific contents A—RT—REHRaAVET - HEAZT. ZHHHT IREE. FEam
MERICLZEBESMELAK - 7J4—FrETIL e Prj. X v N—3F

(£B/AIETF—KETIL) - Project CAER
- Ji—Errarvte7h
- xybvrsarve 7k
4. Write the concept Concept EDE27R - Concept Paper draft OV 7 NERTET
paper
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Agenda
AHORERNE

1  Purpose of taking part in this project FEHESiMNEL@
2  Summary EENDBTE

3  Introduction of our activities OEMEEIAZDHENS
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Conclusion
FLo

v A7 FEBEFREADSH

« OEMBHDEZ Z2HH LY. WPREPZDEHAERICKRT 2FENTE T,
o BB TINTWPEBLEHZININORRD oikamx B L THENISEE L 7,

v IZESETFave7 FEE
e OEMX Y N—TaA—RT—REZDLRILAEHETET-,
e BEAXVN—THRELIERETILOI—RT —X &P 2 TAETE T,

v BR&SEREILA~NDF LY

e I—RT—RKRWOI=&HIZSemanticsDIERAEHN 2R L. REAEEZRET L 7Z(RBIEHARAL >V /\N—TE®H),

- BHABXDideazSEIC, BERE MV ORXBE# T NRICHTZITLV., ERIENAAED S
T—RAVE TN ERRTE T,

« Semanticsa >t 7 MEERNEZZ It 7 FR—/3—(WP04 Concept E) & L TOutputL 7=,
https://www.asam.net/index.php?elD=dumpFile&t=f&f=3907&token=1ffa694711f0cd3cc37e61f38587b3a308e9a720#catalog-database wp04

« ODR1.8®Standardization ProjectiZ 2.0k Y BH L T“Semantics Traffic Signs” & L TProposal IZERB S 117=,
https://www.asam.net/project-detail/asam-opendrive-v180/#backToFilters

 ASAM



Thank you 1!
& S

 ASAM



