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Virtual Scenario Test and OpenDRIVE1



◼ ICV cars Road test is limited by environment and infrastructures, it cannot completely realize testing 

scenarios' coverage.

◼ 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;

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

Intelligent and Connected Vehicle Virtual Test
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◼ Implementing virtual test using scenario data, HD map and virtual simulation 
environment/tools.

Virtual Scenarios Data and HD Map are indispensable
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◼ For static scenes, HD map (OpenDrive) data format is needed, meanwhile, static scene combinations are also 
critical

◼ For dynamic scenes, the description of the routes, velocities and maneuvers (OpenScenario) are fundamental

Overall Data Structure and Requirement of Virtual Test
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Scenarios Data Derives from Real Driving Maneuvers

Parking Scenario Highway Scenario City Scenario

⚫ 500 Parking lots’

cleaned driving scenario

in Shanghai and Tianjin

⚫ 300K km highway cleaned

driving scenario data in

Beijing, Tianjin and Hebei

⚫ Thousands kilometers

of city driving scenario

in Beijing, Tianjin and

Shanghai.

Data：Over 30TB；
Content：500+ Parking lots； 300000+km Highway driving scenario；

500000+ carefully marked pictures；30000+structured scenario data；

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



◼ Analysis, Descript and Record Chinese driving scenario data.

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。

Case
ID

echo target echo_target TTC

初始速度
V_h_s

（km/h）

平均速度
V_h_aver
（km/h）

最大速度
V_h_max
（km/h）

初始速度
V_t_s

（km/h）

平均速度
V_t_aver
（km/h）

最大速度
V_t_max
（km/h）

相对纵向距离
X_t_s
（m）

相对横向距离Y_t_s
（m）

碰撞时刻
（s）

1 13.8 13.8 14.8 24.6 34.6 56.8 30.4 8.6 1.46

2 12.2 12.6 13.9 22.9 30.2 38.3 25.5 -9.3 1.4

… …. …. …. …. …. …. …. …. ….

视频样例

V_h_s=13.8km/h

V_t_s=24.6km/h

X_t_s=30.4m

Y_t_s=8.6m

Real Driving Scenarios Analysis



IC vehicle Virtual Test Lab. In ADC, CATARC, China
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Driving simulatorVirtual testing field HIL test
1. Scenario display
2. Scenario design
3. Field & Environment design

4. Camera simulator display
5. Camera HIL platform
6. Algorithm testing platform 
7. Driving simulator

8. Driving simulator data monitor
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◼ 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.



Applications of OpenDRIVE in CATARC2



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

also for perception. 

Importance of HD map in Auto-Drive
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◼ OpenDrive file can give necessary information for a vehicle running on road in simulation.

What does auto-drive expected from OpenDRIVE

Precise localization can give:

ID Class Information

1 Lane
1. Lane direction 
2. Lane line 
3. Lane change

2 Traffic Rule

1. Speed limit 
2. High limit 
3. Weight limit
4. Vehicle Restriction

3 Traffic Signal
1. Position 
2. Signal

4 Important Area
1. Crossing walk
2. school areaLane line

Direction

Direction

Traffic 
Signal

Crossing
Walk



Examples of OpenDrive usage

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

including multiple types of road and intersection.

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

Importing OpenDrive files and 

running simulation in Panosim



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

Build Road on Virtual Environment

ViaductBridge

Ring RoadParking lots



Suggestions of OpenDRIVE3



Suggestion 1: more easier to transfer road to OpenDrive

◼ 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. 

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

tools to transfer coordinate series to reference line.



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

functions and features to fit complicated Chinese streets and roads.

Suggestions 2: consider complicated roads and open fields

ID illustration Suggestion

1

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. 

2

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.

3
Use bool number express the lane’s 
changeable or available or passable.



◼ 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.

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

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

Suggestion 3: need more technique details and examples 

OpenDrive

Tech document

Teaching document

Teaching Vedio

Simulation Software

HD Map Tech Platform Simulator



More specific and technical questions

◼ More specific and technical questions and suggestions. We may discuss in the future.



Brief Introduction of CATARC4



PROFILE

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.



行业服务

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.

VIN
VIN/WMI management

• VIN management office

• Inspection of VIN and 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

M AN A G E M E N T F O R AN D S U P P O R T T O T H E G O V E R N M E N T



行业服务POLICY 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

Automotive industry policy

Management of investment and admission

Automotive finance and taxation

NEV (New Energy Vehicle)

Management of energy saving

Technology policy

Low carbon, IT and intelligentization

Trade and investment policy of WTO/FTA/BIT

Import and export

ELV(end of life vehicle) and recycling

Vehicle dealing and after-market

Finance and insurance

Regional industrial development

Study on corporate strategy and competitiveness



The lab conducts 

the most vehicle 

crash tests per 

year in the world

The most 

advanced EMC 

chamber for whole 

vehicle and key 

components

Largest 3rd party proving ground with the most complete facilities and most advanced technical specifications in China

The winter proving ground has various terrains and the most complete testing items

The climatic 

chamber can 

simulate the 

highest altitude in 

the world
Hulun Buir Winter Proving Ground

Yancheng Proving Ground

Vehicle safety lab

EMC lab

Light-duty vehicle 

emission lab

TESTING AND INSPECTION



Focusing on the development of the automotive industry, CATARC provides the holistic 

certification services covering the entire automotive industrial chain to the customers.

CERTIF ICATION

Voluntary product 

certification

PHEV Green Rating China Green Tyre Rating 

Assessment

（C-GTRA）

• Vehicle (only pure EV)

• Seatbelt

• Horn

• Brake hose

• Exterior lighting and signal device

• Indirect vision device

• Interior trimming

• Door lock and maintaining parts

• Fuel tank

• Seat and headrest

• CRS

China Compulsory Certification 

(CCC)
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Quality management 
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⚫ ISO14001 ⚫ OHSAS18001

Product after-sales service certification 

(maintenance and repair service)

Service certification



STANDARDS AND REGULATIONS

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

regulations of the national automotive industry.

1

2

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 participate in bilateral or multilateral technical exchange

NTCAS（SAC/TC114）

Standardization 

Administration 

of China (SAC)

SC 3
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SC 7

SPV

SC 17

Vehicle 
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accessory

SC 19

Whole 
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SC 28

CNG 
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SC 29

Vehicle

electronics

SC 32

Vehicle 
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SC 33
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crash

SC 34

ICV
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（MEP）



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.

工信部/国标委

MIIT/SAC

C-WP29

UN/WP29

GRVA

自动驾驶工作组

信息安全工作组

Cyber security TF

自动驾驶任务组

AutoVeh TF

车辆认证试验小组（SG-1）

Physical Certification Test

实际道路测试小组（SG-2）

Real World Test Drive

其它工作组

GRs

智能网联汽车分委会

ICV SC 34

ISO/TC 22

SC 31

WG03

车内网络

WG06

扩展车辆及远程诊断

SC 32

WG08

功能安全

WG11

信息安全

SC 33

WG03

驾驶辅助与主动安全

WG11

模拟

WG9

自动驾驶汽车测试场景

WG16

主动安全试验设备

SC 39

自动驾驶特别工作组

AD ad-hoc WG

战略咨询组

AD ad-hoc WG

国际电信联盟
ITU SAE

ITS/AD
非正式工作组



Thank you for Listenning

Shuai Zhao

Email：zhaoshuai@catarc.ac.cn

Automotive Data Center, CATARC, China


