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A Study on Update of Road Network Using Graph Data Structure
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ABSTRACT

The update of a high-precision map was carried out by modifying the geometric information using
ortho-images or point-cloud data as the source data and then reconstructing the relationship between
the spatial objects. These series of processes take considerable time to process the geometric
information, making it difficult to apply real-time route planning to a vehicle quickly. Therefore, this
study proposed a method to update the road network for route planning using a graph data structure
and storage type of graph data structure considering the characteristics of the road network. The
proposed method was also reviewed to assess the feasibility of real-time route information
© 2021. The Korea Institute of transmission by applying it to actual road data.
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1) ADASIS : Advancing map-enhanced Driver Assistance Systems Interface Specifications, % *+ZA}
Bx A2d"

2) MMS : Mobile Mapping System, H0}Y W33 A]xH

3) LiDAR : Light Detection And Ranging, #lo1# 718k A 74 2 A 54 7%
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o 1 2 V-1V
o|o|1]o0 o |1
1100 1] 0
0o |1 2 3 /
2|00 o 1] 1

0
0| o
0

V-1 1 1 0 1 0 0 2

v 1 0 0 1 1 0 3 2 /

<Fig, 1> Adjacency matrix example <Fig. 2> Adjacency list example
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<Fig. 5> Graph file system example
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<Table 1> Example data specification

Area California, USA 3
Node .
(21,048 Node ID, X (foordlnate, Y
coordinate
TOWS)
Data
Edge
(21,693 Edge ID, Start Node, Ende

Node, Distance
TOWS)

<Fig. 6> California Road Network
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<Table 2> Graph data Structure Transaction test results

Scenario Count Result(ms) Scenario Count Result(ms)
100 0.0010 100 0.0001
200 0.9989 200 0.0001
Add Node Add Edge
300 1.0002 300 0.9918
400 1.8189 400 2.0001
100 23.0050 100 1.0002
200 34.0080 200 0.9999
Delete Node Delete Edge
300 48.0099 300 1.0011
400 61.0142 400 1.9999
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<Table 3> Tile caching results

Scenario Count Result(ms)

100 4112.1440

WMS 200 7856.2470

Tile Caching 300 12179.8060

400 14520.3620

100 4112.1440

MBR 200 7856.2470

Pre-calculate 300 12179.8060

400 14520.3620
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