
自动驾驶车的定位技术以及供

应商体系以及应用场景
IN-DRIVING
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 GNSS系统方面的进展

pGNSS
q 具有全球导航定位能力的卫星导航系统称为全
球卫星导航系统，英文全称为Global 
Navigation Satellite System，简称为GNSS。 

p现有GNSS
q GPS
q GLONASS
q GALILEO
q 中国北斗（BeiDou，原COMPASS或CNSS）
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 千寻公司是干什么的？
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建CORS站是为了干什么？
构成一个定位增强系统

• 为何要增强
• 精度（aircrafts land in low visibility）
• 改正信号覆盖面积
• 完好性(integrity)

• 如何增强
• 提高精度（→米级→分米级）
• 采用空基卫星播发差分改正数
• 监测完好性

• 增强方式
• SBAS：Space Based Augmentation Systems
• GBAS：Ground Based Augmentation Systems
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定位增强系统的一个详细了解
http://www.beidou.gov.cn/zy/kpyd/201710/t20171011_4576.html
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NDGPS系统（举一个例子，美国（千寻））

• 对GPS观测量的误差源加以区
分，并对每一个误差源分别加
以“模型化”，然后将计算出来
的每一个误差源的误差修正值
（差分改正值），通过数据通
讯链传输给用户，对用户GPS
接收机的观测值误差加以改正，
以达到削弱这些误差源影响，
改善用户GPS定位精度的目的。武
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商用全球差分系统 （商用，全球的，星基
的）
• Starfire Navigation System 
• OmniSTAR systems by Fugro
• precise enough to be useful in survey applications where 

accuracies better than 10 centimeters or 4 inches are required.
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Localization service  on 5G by China Mobile

External sensors：
camera，Lidar, 
Radar, GPS/IMU

end manage cloud

5G autonomous driving gateway 
in vehicle Center computing
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Core network & region center 
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Localization Services for vehicle in Different 
Scenarios

Underground Parking Highway Urban Environment
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Underground parking lot
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Locate Car in Underground parking    
multi-sensor Fusion -- location error within 2 meter  

Kinetic model

Low-speed odometer

FUSION MEMS Barometer 

Height estimation

Sematic map G
eneration

Extraction
Can-bus

IMU-Wheel

Curvature phase with scale and geometric information

Car-based
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Locate Car in Underground parking    
WIFI and BLE based -- location error within 1 meter  

infrastructure 
based 

Vehicle-mounted

WLAN RSSI BLE RSSI

Sensors
Accelerometer

Compass

RSSI integrity
monitoring

Knowledge
Database

Position estimate
(Grid-based filter)

Positioning
Algorithms

MDI Relative position

Motion
Model

Vehicle
Model

Dead reckoning

Absolute position & heading

Location-based
Applications iParking
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Localization by highway semantic map 
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Semantic map for localization  on hightway

Semantic information for a map

P1

P2

累积误差

P3

GPS/traffic sign:
Vertical position

Road model:
lateral position武
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Combine feature map and semantic map

Pose of 
Camera/Lidar

Feature describe
Image: orb、line
lidar：edge、line
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Coarse Localization:loading nearby 
map 

Feature Extraction Off-line Visual Map

On-line Match

Load near by Map

We get the Coarse Position
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precise Localization: get centimeter 
position

Online data Visual Map

Landmark Match

Get the Camera PoseRANSIC

Get the Precise 
Position

Least square

Eliminate the feature with large 
error
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localization test for autonomous driving 
on TITAN III with 70km/h speed by feature 
map
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