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| Virtual Scenario Test and OpenDRIVE



Intelligent and Connected Vehicle Virtual Test

B ICV cars Road test is limited by environment and infrastructures, it cannot completely realize testing
scenarios' coverage.

B But virtual simulation test can cover road test's short, realizing unlimited choices, building varied
scenario, doing vehicle dynamics' parameterized simulation and user defined driver's model;

m Virtual test field has four features: unlimited scenario test, extendable, mass test and test automatically.

Road test

Enviroment like weather Coverage is I|m|t High cost High safty risk
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Virtual Scenarios Data and HD Map are indispensable

B Implementing virtual test using scenario data, HD map and virtual simulation
environment/tools.
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Overall Data Structure and Requirement of Virtual Test

B For static scenes, HD map (OpenDrive) data format is needed, meanwhile, static scene combinations are also
critical

B For dynamic scenes, the description of the routes, velocities and maneuvers (OpenScenario) are fundamental
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Scenarios Data Derives from Real Driving Maneuvers

B CATARC ADC has collected a lot of driving scenario on Chinese Highway, City Road and Parking lot.

e 500 Parking lots’ ® 300K km highway cleaned ® Thousands kilometers
cleaned driving scenario driving scenario data in of city driving scenario
in Shanghai and Tianjin Beijing, Tianjin and Hebei in Beijing, Tianjin and

Shanghai.

Content: 500+ Parking lots; 300000+km Highway driving scenario;
500000+ carefully marked pictures; 30000+structured scenario data;




Real Driving Scenarios Analysis

B Analysis, Descript and Record Chinese driving scenario data.
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1 13.8 13.8 14.8 24.6 34.6 56.8 304 8.6 1.46
2 12.2 12.6 13.9 22.9 30.2 38.3 25.5 -93 14

Case 1 description: Echo car move a s 13.8km/h, At the positon of Long direction distance 30.4m, cross direction distance 8.6m, there’s an another vehicle cross with speed
24.6km/h. Scenario beginning status’ TTC=1.46s.

X_t_s=30.4m
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IC vehicle Virtual Test Lab. In ADC, CATARC, China

B CATARC Automotive Data Center has built an IC vehicles virtual test platform, which consisted of virtual
modeling software, SIL/HIL test facilities and driving emulators.

O Virtual testing field O HIL test O Driving simulator

1. Scenario display 4. Camera simulator display 8. Driving simulator data monitor
2. Scenario design 5. Camera HIL platform
3. Field & Environment design 6. Algorithm testing platform

7. Driving simulator 9



2 Applications of OpenDRIVE in CATARC



Importance of HD map in Auto-Drive

B HD map is one of the most important base of autonomous driving techniques, not only for location, but

also for perception.
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What does auto-drive expected from OpenDRIVE

B OpenDrive file can give necessary information for a vehicle running on road in simulation.

Precise localization can give:

Traffic
Signal Class
1. Lane direction
. , 1 Lane 2. Laneline
Direction 3. Lane change
1. Speed limit
: 2. High limit
Crossing 2 Traffic Rule 3. Weight limit
Walk 4. Vehicle Restriction
o 3 Traffic Signal L P95|t|on
Direction 2. Signal
4 Important Area 5 UL
2. school area

Lane line




Examples of OpenDrive usage

B Virtual environment for Intelligent and Connected vehicle auto-drive function testing,

including multiple types of road and intersection.

B Tools include VTD, Scanner, Carmaker and Panosim, one of a Chinese simulation tools.

-

Importing OpenDrive files and
running simulation in Panosim




Build Road on Virtual Environment

B Besides using OpenDRIVE, we also build more types of road features, including all Kinds of
bridges, tunnels, viaducts, ring roads and parking lots.

Parking lots Ring Road



3 Suggestions of OpenDRIVE



Suggestion 1: more easier to transfer road to OpenDrive

B We collect real road data using lidar and camera and try to rebuild it in simulation
environment. However, transferring real road data into OpenDrive is not as easy as

creating a new road.

B We suggest OpenDrive using coordinate series to descript reference line, or creating

<geometry 5="3.6612031746270386e+00" x="-4.6
hdg="5.29622503744%6271e+00" leng
<arc curvature="-1,26984126¢98412698e-01"
</geometry>
<geometry 3="1.2856621073533674e+01" x="-4.6
hdg="4.1285529233027525e+00" lengt:
<spiral curvstart="-1.2693412698412698e
</geometry>
<geometry s5="1.6031224248136848e+01" x="-6.7
hdg="3.92659908169787415e+00" lengt
<line/>
</geometry>



Suggestions 2: consider complicated roads and open fields

B There are many Chinese openDRIVE users and HD map suppliers, hope to add more

functions and features to fit complicated Chinese streets and roads.

ID illustration Suggestion

The traffic signs are useful to
autonomous driving, however, there is
a lack of clear definition in OpenDrive
data format. More descriptions of
object type are necessary.

The fundamental element in
openDrive is road, but open field like
parking spot is difficult to display.
Hope to define a additional node
property like road for open field.

Use bool number express the lane’s
changeable or available or passable.




Suggestion 3: need more technique details and examples

B Only one tech spec on official website, the number of technology files are insuffient.
For encourage more engineers using OpenDrive, we need to open more technical detail

to public.

B We suggest creating more technical documents, creating more teaching videos and

upload to public platform, building a technique platform for communication.

Tech document
» Teaching document » Simulation Software
Teaching Vedio

D Map Tech Platform



More specific and technical questions

B More specific and technical questions and suggestions. We may discuss in the future.
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4 Brief Introduction of CATARC
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Established in 1985, China Automotive Technology & Research Center Co., Ltd. (CATARC) is a
central government-level enterprise belonging to SASAC (State-owned Assets Supervision and
Administration Commission of the State Council ) and a comprehensive science and technology

corporate group with extensive influence in the automotive industry home and abroad.




. MANAGEMENT FOR AND SUPPORT TO THE GOVERNMENT @

Per the authorization of the government and industrial authorities, CATARC carries out the management of
investment project consultation and evaluation, catalogue management, and VIN/WMI.

________________________________________________________________________________________________________________________________

Investment project consultation and evaluation

* Undertake the consultation and evaluation of the investment
projects entrusted by NDRC and MIIT and provide consultation
and evaluation advice to the government

Catalogue management

Audit the vehicle manufacturer admission permit
Audit the vehicle product admission permit

VIN/WMI management

VIN management office
Inspection of VIN and WMI
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Jrouicy resaearch &

______________________________________________________________________________________________________________________________________

As the first ranking national think tank in the automotive industry oriented to the government, society and enterprises, CATARC
' provides analysis report and policy suggestions on the macro control and the drafting of medium and long term industrial
. development plans and key industrial policies for all levels of governments.

______________________________________________________________________________________________________________________________________

““ || National development plan for the automotive industry @ Trade and investment policy of WTO/FTA/BIT

Automotive industry policy
é- Import and export

Management of investment and admission (2 ) : :
H J '14’ ELV(end of life vehicle) and recycling
é Automotive finance and taxation (:} Vehicle dealing and after-market
ﬁ NEV (New Energy Vehicle) SN Finance and insurance

Management of energy savin 4 _ _ _
Eﬁ J ¥ J @ Regional industrial development

=1 Technolo olic
E.IQ o POTEY Eﬂ Study on corporate strategy and competitiveness

Low carbon, IT and intelligentization



I TESTING AND INSPECTION @
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] CERTIFICATION @D

Focusing on the development of the automotive industry, CATARC provides the holistic
certification services covering the entire automotive industrial chain to the customers.

______________________________________________________________________________________________________________________________________

| China Compulsory Certification 'prm! Voluntary product
(CCC) certification
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. STANDARDS AND REGULATIONS

CATARC is in charge of the centralized management of the national standardization and technical

regulations of the national automotive industry.

Ministry of Standardization  Ministry of M!nistry of
Industry and Administration Public Security Environmental
Information of China (SAC) (MPS) Protection

Technology (MIIT)

SC 17
Vehicle SC 19
o o SIS © SC7 W bty KM whoe KX S ISP
undamental SPV accessory vehicle EV
SC 28 SC 29 SC 32
@00 CNG (*) Vehicle (<] Vehicle )

vehicle electronics energy
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"N, United Nations
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%Y Economic Commission for Europe

_____________________________________________________________________________________________________________________________________

CATARC plays the roles or conducts the work as below:

Secretariat of NTCAS (National Technical Committee of
Automotive Standardization

Secretariat of Automotive Branch of China Association
for Standardization

Secretariat of over 10 branches of fundamental and
whole vehicle areas etc.

Standards research in the key areas

Standard information service and consultation for the
automotive industry

Secretariat of Chinese WP29 Working Committee

Centralized administration body for international standards as
ISO, IEC etc. in China

Study on the export market certification regulations/ admission
system

Harmonize the regulations among various countries and regions

and patrticipate in bilateral or multilateral technical exchange




. AUTONOMOUS DRIVING STANDARDS

® CATARC attends ISO/TC22/SC33/WG9 and UN/WP29 GRVA ICV standards working group.

® Domestically, CATARC leads to make test scenario and certifications for autonomous driving.

______________________________________________________________________________________________________________________________________
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Thank you for Listenning

Shuai Zhao

Automotive Data Center, CATARC, China
Email.. zhaoshuai@catarc.ac.cn




