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➢ Self-driving cars can not respond immediately

➢ Big Data(ADAS/Image/LiDAR/GPS/other sensor)

➢ We still need HD MAP

➢ We don’t want Big car

Abstract



Navigation MAP HD MAP

People
Machine

Abstract



Traditional MAP HD MAP

Accuracy 30cm~1m Horizonal : 20cm

Three-dimensional: 30cm

Point density N/A 2,500~10,000 point/m2

Data Format DWG/SHP SHP

OPENDRIVE/Autoware/DMP/NDS/others

Attributes Database

All category attributes 

are not closely related 

to each other

All category attributes are related to each 

other

Error Rate 5~10% 0%

Work flow Thinking through 

human logic

Thinking through machine logic



Project

Pre-planning

Mobil LiDAR Scan

Image/EO Data

TRJ Calculation

Road netowork

Street view

Traffic flow

Base Station

Control ResultPoint cloud adjustment

Feature extraction

Control Survey

Control Result Calculation

Point cloud filtering

Point cloud coloring 2D accuracy:10cm
3D accuracy:15cm

Horizonal discrepancy : 20cm
3-dimensional discrepancy : 30cm

Image recognition

Taiwan HD MAP LiDAR point

HD MAP

Vector Map

MMS





2,00,000 points/sec

The best accuracy : 5cm

High precision TRJ

4 industrial camera

720∘panoramic image

➢ High integration
➢ Risk reduction

MMS



Data collection
MMS



Coordinate system

• Plane coordinate system

TWD97

• Elevation coordinate system

Ellpsoid height

• Geodetic coordinate system 

WGS84

Control Survey

• e-GNSS/total station

• Feature/Mark

• Horizonal accuracy :10 cm

• 3D accuracy : 15cm

GNSS base station

• CWB

• NLSC

• RW

e-GNSS Total station Base Station

MMS



➢ Trajectory accuracy

➢ GPS/Glonass/Galileo/Beidou

➢ PDOP/Combine separation

After adjustmentBefore adjustment After adjustment

MMS



Before Point Cloud Filtering

After Point Cloud Filtering

MMS
➢ Automatic filtering (about 50% success rate)

➢ Classified for ground point and non-ground point



➢ Camera orientation

➢ Image recognition

➢ AI replace manpower

MMS



➢ Data storage space is very large 

 Raw Data : 286G

 LiDAR : 28G

 Image : 5G

➢ Point density : 10,000 point /m2

➢ Image recognition

➢ AI replace manpower

MMS



ROAD LANE
ROAD

MARKING
OBJECT

TUNNEL BRIDGE SIGN
TRAFFIC

SIGNAL

LIGHT Pole

HD MAP



OpenDRIVE format

➢ Reference line
➢ Mathematical function
➢ Every field is unique



OpenDRIVE format



道路參考線LaneMarkingSignalObjectROAD
JUNCTION

HD MAP



Number of different lanes

Stop line

◼ The reference line builds the core for the OpenDRIVE format

◼ Directional three-dimensional virtual line

◼ Divided into sections 

➢ The nature of the lane changes
➢ The number of lanes changes
➢ Stop line

HD MAP



◼ The lane line is the three-dimensional feature line

◼ Take the centerline of the lane line when road mapping

◼ Different colors and styles can have different driving 

regulations

HD MAP



Stop line Parking space

Road Marking Cross walk

Regulations for Road Traffic Signs, Markings and Signals

HD MAP



Sign

◼ Traffic Signal :

➢ The center of the sign board 

➢ The angle between the normal vector of the sign board and 

the true north

➢ Record the lower left and upper right coordinates of the 

enclosing rectangle that covers the mark

HD MAP

Traffic signal



PoleTunnel

Divisional island Goal post

◼ Object:

➢ Taiwan OpenDRIVE EXTENSIVE

HD MAP



HD MAP



HD MAP



XODR File
HD MAP



HD MAP



Id Predecessor Successor Junction Laneno

Check(QA/QC)

HD MAP



HD MAP



HD MAP



Nearly 10 Area for HD MAP Mapping

Customized Customer Needs

Over 100km for HD MAP

HD MAP



➢ Too Expensive( TWD 250,000/km)

➢Who should pay the money to build HD MAP

➢ Government ???

➢ Automotive Industry???

➢Map Industry ???

➢ Service Industry???

➢ Road Users ???

➢ Signal Phase and Timing(SPaT) & Map Data 

➢ V2X MAP

Challenge In The Future



Challenge In The Future

Various forms of roads in Taiwan



Challenge In The Future

How to provide correct map information



How to combined other data 

Challenge In The Future



Data Collection
LiDAR Data

Image Data

Other Sensor Data

HD MAP
Geometric Data

Attribute Data

Different HD MAP format

Service

System
Big Data Management

Format Converter

AI identification

Consultant
Integrate Information

Key for what ?

Conclusion
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