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A Study on Data Model Conversion Method for the Application of
Autonomous Driving of Various Kinds of HD Map
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Abstract

Recently, there has been much interest in practical use of standardized HD map that can
effectively define roads, lanes, junctions, road signs, and road facilities in autonomous driving.
Various kinds of de jure or de facto standards such as ISO 22726-1, ISO 14296, HERE HD Live map,
NDS open lane model, OpenDRIVE, and NGII HD map are currently being used. However, there are
lots of differences in data modeling among these standards, it makes difficult to use them
together in autonomous driving. Therefore, we propose a data model conversion method to
enable an efficient use of various kinds of HD map standards in autonomous driving in this study.
Specifically, we propose a conversion method between the NGII HD map model, which is easily
accessible in the country, and the OpenDRIVE model, which is commonly used in the autonomous
driving industry. The proposed method consists of simple conversion of NGII HD map layers into
OpenDRIVE objects, new OpenDRIVE objects creation corresponding to NGIl HD map layers, and
linear transformation of NGII HD map layers for OpenDRIVE objects creation. Finally, we converted
some test data of NGII HD map into OpenDRIVE objects, and checked the conversion results
through Carla simulator. We expect that the proposed method will greatly contribute to improving
the use of NGII HD map in autonomous driving.

Keywords: Autonomous Driving, High Definition Map, Road Data Model, Data Conversion
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Table 1. Summarized description of NGII HD map data model

Layer code_name Type Description
. Driving route node created on stop line, road entry/exit point, start and end
A1_Node point ) 9 . P y/exit p
points of tunnel, bridge, overpass, underpass, tollgate
A2_Link line Driving route link connecting the driving route nodes

A3_Drivewaysection polygon

Driveway facilities of tunnel, bridges, overpasses, underpass, autonomous
driving prohibition area

A4_Subsidlarysection

polygon | Roadside facilities such as rest area

AS5_Parkinglot

polygon | Parking lot in roadside facilities

B1_Safetysign point | Traffic safety signs

B2_Surfacelinemark line Line-shaped road surface mark

B3_Surfacemark polygon | Polygon-shaped road surface mark

C1_Trafficlight point | Traffic light

C2_Kilopost point | Sign indicating the distance from the starting point of the road
C3_Vehicleprotectionsafety line Safety facilities of central divider, guard rail, concrete barrier

C4_Speedbump polygon | Speed bump

C5_Heightbarrier line

Facilities with height restrictions, such as overpass and bridge

C6_Postpoint point

Post point of traffic lights and traffic signs

ISO 14296 B0 AULEZA| = QAR U H|o]H
HES NGII HD map HEol Eth A&3lo] ASH
TRO| =2 AR T, AR g5 FUL B2 25/
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oSt Hlul 3 BA4de Solo] AUE=A % o &
glo] FAIA Q1 7hA HIoks THkoHA Aetstal QT
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Table 2. Summarized description of OpenDRIVE data model

Object name Level Description
OpenDRIVE 0 The overall enclosing tag of the OpenDRIVE file
|-Road 1 Main containers of road data set
|-Type 2 Definition about road type(rural, town, motorway, pedestrian, bicycle, ...)
-Planview Definition of the road reference line(road centerline) using line, spiral, arc, and
> 9 p
cubic polynomial geometr:
poly 9 y
-Elevationprofile 2 Definition of the road elevation along the reference line(cubic polynomial)
p 9 poly
-Lateralprofile 2 Definition of the road surface along the reference line(cubic polynomial)
p 9 poly
|-Lanes 2 Definition of road cross sections with respect to the lanes
|-Lanesection 3 Definition of road cross sections including the numbers and types of lanes
|-Left/Center/Right 4 Definition of left, center and right lanes under a lane section
|-Lane 5 Definition of the actual lanes using link, width, border, road mark, material,
| visibility, speed, access, height, and rule
|-Link 6 Definition of the predecessor/successor information for navigation on a per-lane
| basis
[-Width 6 Definition of the lane width with a cubic polynomial function
|-Roadmark 6 Definition of the lane border style with type, weight, color, width, ...
|-Material 6 Definition of the lane surface with friction and roughness
|-Speed 6 Definition of the lane’s maximum allowed speed
|-Objects 2 Main containers for all objects along a road
|-Object 3 Definition of 3D objects of pole, tree, barrier, building, parking space, crosswalk,
| street lamp and etc using outlines, material, repeat, and so on
[-Tunnel 3 Definition of the tunnel with length, name, type, and so on
|-Bridge 3 Definition of the tunnel with length, name, and type
|-Signals 2 Definition of signs and signals along a road
|-Junction 1 Main containers of junction data set
-Connection 2 Definition of all possible connections between roads meeting at a junction
p 9 J
-Priorit 2 Definition of the priority of connecting roads in junction
Yy Yy g J
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Transformation 1 (Linear transformation for Lane)
NGII HD map OpenDRIVE

Line-shaped lane data model Plane-shaped lane data model

Figure 2. Implementation details of transfor-
mation 1 for OpenDRIVE Lane object creation
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Transformation 2 (Linear transformation for Planview)
NGIl HD map OpenDRIVE
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Planview (Road reference
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Planview (Road reference line)
is defined using A1 and A2.

Figure 3. Implementation details of transformation
2 for OpenDRIVE Planview object creation
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Junction layer is not defined Junction is defined using A1 and A2

Figure 4. Implementation details of transformation
3 for OpenDRIVE Junction object creation
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Figure 5. Implementation of the import, conversion, creation, and transformation module from NGII

HD map data model to OpenDRIVE data model
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