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ABSTRACT

Autonomous driving at intersections requires assistance by exchanging traffic information between
traffic objects due to the intersection of various vehicles and complicated driving environment. For
this reason, traffic information exchange between adjacent intersections is required, but the node ID
representing the intersection in the Korean standard node link system have limitations in updating
intersections and identifying location information of intersections through IDs due to the configuration
system including serial numbers. In this paper, we designed a coordinate-based intersection ID
configuration system created by processing and merging two-dimensional coordinates of intersections
to include location information in the intersection ID. In order to verify the applicability of the
proposed intersection ID, we applied a new intersection ID to domestic intersections and confirmed
that there are no duplicate values. Coordinate-based intersection ID reduces data size by 60%
compared to existing node ID, and enables spatial queries such as searching for nearby intersections
and extracting intersections in specific areas in the form of boxes without GIS tools. Therefore,
coordinate-based intersection ID is expected to be more scalable and utilized than existing node ID.
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<Table 1> NSDI Authority-ID Structure

Category Digit Type Description
ABCDE 5 Number Assigned unique identifier in FTDA
P : Intersection
1 h
(O] Character S - Road
ABCDEFGHI 9 cter + Number Unique identifier generated in a way per
management.
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<Table 2> Korean Node-Link ID Structure

Category D
Numbering system 123 45678 90
123 Number Area code
Description 45678 Number Serial number
90 Number Extension
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<Table 3> Coordinate System Details

Category Description
Reference system ITRF20000
Ellipsoid GRS80
Datum ITRF 2000 Datum
Projection Transverse Mercator(TM)
* West origin
Lon 125°, Lat 38°
* Central origin
. - Lon 127, Lat 38°
Projection origin ..
* East origin

Lon 129°, Lat 38°
* East see origin
Lon 131°, Lat 38°

False Easting : 200,000m
False Northing : 600,000m

Scale factor of central meridian 1.0000

Projection origin addition
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<Table 4> North, South, East and South Coordinates of Republic of Korea

Location Lat. Lon.
East 37°14°24" 131°52°22"
West 37°58'10" 124°36’36"
South 32°07°22" 125°10’57"
North 38°63°40" 128°21°51"
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<Table 5> East, West, South and North of Node

WGS 84 Transverse Mercator
Location Node ID

Lat. Lon. N E
. 130°

East 3730001500 37°30°24" 445" 552446 545761
. 125°

West 3450002800 34°45°09" 5556 240176 101973
. 126°

South 4080069600 33°12°08" 1710 67916 133228
. 128°

North 2660079400 38°35°03" 2939 665745 319777

ol 7|Fo 2 3 gAY N HEE 679195H 6639177hA19] #& 7IAH E FHEE= 101,9735-H
545743744 9] 3k 7RItk LTS T, AW, dd, 5HS 7o E st AT A9 <Fig. 1>9]
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<Fig. 1> Target area of coordinate based intersection 1D
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Coordinate Coordinate Conversion of
System Unit | System Origin — N, E coordinate
Adjustment Adjustment in binary format

Conversoin of Merger of ‘J
N,E coordinate in = N, E coordinate
Demical format in binary format

<Fig. 2> Coordinate based intersection ID generation process
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No. Node ID Node Type Coordinate(TM-Central origin)
1850026300 101(2 A=) 416504.9726(N), 234648.8928(F)

2 1850025900 101(ZALE) 416495.8422(N), 234648.8347(E)
Korea Standard Node-Link map Location on the map

ol

*

*

<Fig. 3> Example of comparison between standard node and actual intersection
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<Fig. 4> Intersection ID based on Z-order curve
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<Table 6> Example of constructing coordinate based intersection ID

No. Node ID - Intersection coordinate - coordinate based intersection 1D
1 1220038300 202996 545318 1299069563

2 1210026400 198762 542935 1298379262

3 1210028200 202499 543233 1298871666

4 1040006400 206715 547752 1304803466
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<Table 7> Distance calculation result through intersection 1D

No. Coordinate based intersection ID Distance(m)
2 1298379262 4867.21
3 1298871666 2148.98
4 1304803466 4443.34
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<Fig. 8> Intersection extraction in box shape area: (a) Dong-gu,
<Fig. 7> Nearby intersection search result Ulsan, (b) Gangnam-gu, Seoul
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<Fig. 9> Creation of new road and intersection
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<Table 8> New intersection ID creation

New intersection coordinate
N 5 Coordinate based intersection ID
543772 204793 673888690
543571 204256 670415263
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