Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2023.24.11.7

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 24, No. 11 pp. 7-15, 2023

g4 ZEAC A9 2 TolH HeAE A% ==
2PN 2T ol7dA HA AT

A Study on the Research on road operation management system
architecture design for cooperative traffic control support and
spatial data processing

Duck Ho Kim', Sung Jin Kim, Jung Uck Lee

Korea Automotive Technology Institute

2 % AT BH 7|42 Level. 1~Level. 55 F-&oto] TdAEZ sty Qlrt. weks] AEFd 5ol 2o+
2o tfgk &9 T Ve AEFY 7| durE dAdjor ol A2 ot} I8y 4 E2 &9 T Y
A% 2349 FERRE AMEste] #EjE T Qlo] JE W AEE FE e, A uSFETE 9 AASE &9 T
HAE Holx Qitt. & dAtts @A 234 I olHE 7We R Bt Qe EE 9 e AAHS YU R
A= Hlolelet AAZE ] Holg A7} 7heet 89 FEH HolEHo|AE HASIY 3 ]’%J_ FPE 7|9e] 9 e
7} 7bedt 3 TE AA” opF[HA A WekE AASE £ TS 59 FF AUEER AEE 7|V R 3 &
e AA"E 5ol T2 9 SY3T TElo] AR HS AEES AldSete] a]ﬁ Rom, oF /\}B‘X}«]
gloje] WY 9 £4o] 7Fsskar, TeFst GIS §/Wet Asol 7hsoh, Bt 9 wig - B 59] 750l Z3tE o] fi&
Fo] AAZE HlolHE E&F0E AT = S ALE WHH

Abstract Autonomous driving technologies are being developed, step by step, applying self-driving
capabilities ranging from Level 1 to Level 5. Therefore, it is essential that operation management
technology for roads on which autonomous vehicles move should also develop in line with autonomous
driving technologies. However, road operation management currently uses only two-dimensional
information, which has limitations on systematic operation management of lane and facility information
management and on micro-traffic corrections information management. This study proposes a system
architecture that enables operation management based on three-dimensional spatial information by
designing a fusion-type database that can process map data and real-time big data with precision for
a road operation management system currently managed based on two-dimensional spatial data. From
this study, future operation management systems based on maps with high precision can be built and
used to manage roads and shaded areas, while facilities can be visualized and managed. Data editing
and analysis by multiple users will be possible, interworking with a variety of GIS S/W, and functions
such as security and backup and recovery can be strengthened in order to efficiently process large
amounts of real-time data.
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Table 1. Object configuration by precision road map data

Classification Object Data Model
1SO-22726 NGII HERE NDS OLM
Road Belt Line Line Line
Road Network Intersection Belt Point Point Point
Lane Belt Line Line Line
Lane Boundary Line Line Line Line
Bridge Polygon - Line o
Tunnel Polygon - Line True/False
Pedestrian Overpass Polygon - - True/False
Traffic Island Polygon - - -
Viaduct Polygon - - -
Kerb Line - - True/False
Road Gutter Line - - True/False
Structure Rest Area - Polygon - -
Parking Lot - Polygon - -
Service Area - Polygon - -
Toll Gate Polygon - Point o
Sound proofing Facility Line - B True/False
Guard fence Line, Polygon Point Line o
Wall Line - - True/False
Traffic Light Point Point Point True/False
Eye guidance - Point - -
Cats Eye Point - - -
Speed Bump Polygon Polygon - -
Column Point Point - -
Lights Point Point - -
Anti-sliding Device - Polygon - -
Road Facility
Pier Point - - -
Utility pole Point = B -
Caution Sign Point Point - True/False
Indication Sign Point Point B -
Road Sign Point Point - -
Restriction Sign Point Point - -
Assistant Sign Point Point - -
Road marking Indication Mark Point Point - -
Restriction Mark Point, Line, Polygon Polygon - True/False
Table 2. Object of road network data
No. Object Definition
1 Road Any area where people and vehicles can mo've, including carriageway, lanes, center lines,
shoulders, sidewalks, etc.
2 Carriageway The area of the road through which vehicles can move for the purpose of movement
3 Lane Group ‘ A set of l'anes with the same dire'ction Wi'thin a C'arria‘geway A '
In the case of an intersection, a set of lanes entering the intersection from the same direction
4 Lane Single lane in which the vehicle travels
5 Intersection Area where two or more carriageways intersect
6 Lane Boundary Lane boundary composed of road markings on both sides of the lane or roadside structures
such as curbs
7 Connector A linear feature that separates the road, carriageway or end of a lane
8 Center Line A linear feature representing the centerline of a lane
9 Anchor Position A feature representing a road, carriageway or facility located inside or outside the lane
10 Urgent Evasion Area The area that indicates where the vehicle can avoid in an emergency
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Table 3. Criteria for architecture planning

Table 33}
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Criteria

Content

Data processing method

Support for real-time or batch processing

Expansion - Ease of use

Ease of server expansion due to data growth

Service * Demand

Simple save and edit, Real-time search, Web service, etc

., required function

Processing analysis tool

Statistical analysis, Tools that support data processing analysis

GIS s/w

Software that helps users edit and modify data

System Construction cost

S/W, H/W Consideration of purchase price and system development

Table 4. Comparison of database functions

Classifi ORDB
cation [Oracle] MongoDB Hadoop
Storage structure Object relational Document File

Transaction Support Not support Not support
Data partitioning Support Support Support
Aauthority Support Not support Not support
Check Support Not support Support
Backup Support Not support Not support
Restore Support Not support Not support

Data processing and analysis
support tools

Oracle Spatial

Spatial Hadoop
PIG
HIVE
HBase
Zookeeper
Sqoop
R
Esri-ArcGIS

Spatial query

* Filter Operator
* Relate Operator
* Distance Operator
* Nearest Neighbor Operator

* Nearest Neighbor Query
* Box Query
* Center Query

* Range Query
* K Nearest Neighbor Query

Large data processing

* MapReduce * MapReduce

Data analysis

* Spatial Analytic
* GeoRaster

* Correlation Analysis
* T-test
* ANOVA

* Regression Analysis

Web service

« Spatial Web Services

GIS software linkage

ArcGIS
GeoMedia
AutoCAD Quantum GIS
Grass
Udig
Etc

ArcGIS
Quantum GIS
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