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A Study of Developing Variable-Scale Maps for Management of
Efficient Road Network
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Abstract
The purpose of this study is to suggest the methodology to develop variable-scale network model, which is able to
induce large-scale road network in detailed level corresponding to small-scale linear objects with various abstraction
in higher level. For this purpose, the definition of terms, the benefits and the specific procedures related with a
variable-scale model were examined. Second, representation level and the components of layer to design the
variable-scale map were presented. In addition, rule-based data generating method and indexing structure for higher
LoD were defined. Finally, the implementation and verification of the model were performed to road network in
study area (Jeju —do) so that the proposed algorithm can be practical. That is, generated variable scale road network
were saved and managed in spatial database (Oracle Spatial) and performance analysis were carried out for the
effectiveness and feasibility of the model.
Keywords : Variable-Scale, Multiple Representation, Multi-Scale, Level of Detail, Spatial DBMS)
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B Ao mRy Arom iy dolHe #d weld REE A%sh] g 1k o)F Aelshr] fd HlE
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(Joo and Hahm, 2011). ool ¥ I5te] 542 it
L2 YESLIE o s M dole e 715kt
A AYS =3 ¢ e 7PH-SZ(Variable Scale)
RS Aljtsl= Flolt) o& 9%k A7 W&o=
A, PRS2 5 918l e 8oo] Aoje}
Rl 55 Al9] o3t 5 Axfe] il AuEdT
A, 7PA-F3 Rdls s 98l AE 2ES 9
gk 29 "y ol 4 8AE AAEInh gt
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Table 1. Design of Database Scheme

CREATE TABLE MULTILOD (

GrouplD NUMBER,

STARTID NUMBER,

ENDID NUMBER,

Lev  VARCHAR2(1),

GEOM MDSYS.SDO_GEOMETRY);

CREATE TABLE BASENET (
LINKID NUMBER,

Lev  VARCHAR2(D),
GEOM MDSYS.SDO_GEOMETRY);

INSERT INTO MULTILOD VALUES (
1, -- GroupID

1, -- STARTID
20, -- ENDID
4, -- Lev

SDO_GEOMETRY

2002, -- (1) SDO_GTYPE

2097, -- (2) SDO_SRID

NULL -- (3) SDO_POINT TYPE is null

SDO_ ELEM INFO_ARRAY -- (4) SDO ELEM_INFO
attribute

1, -- Offset
2, -- Element-type
1 -- Interpretation

),

SDO_ORDINATE_ARRAY --(5)
SDO_ORDINATES attribute

(

1,1, -- Xa, Ya values
2,2, -- Xb, Yb values
2,1 -- Xc, Yc values
)
)
);

Z87

A

Table 2. Location-based Spatial Query

Point-based spatial query (Qi)
SELECT GROUPID, geom
FROM MULTILOD
WHERE SDO_WITHIN_DISTANCE ( MULTILOD.GEOM,
SDO_GEOMETRY(2001,2097,SDO_POINT_TYPE(Px,Py,NULL)
,NULL,NULL), 'DISTANCE = A ") = 'TRUE' AND LEV >= B

Winodw-based spatial query (Q:)
SELECT GROUPID, geom

FROM MULTILOD

WHERE SDO_RELATE (MULTILOD.GEOM,
SDO_GEOMETRY(2003,2097,NULL,sdo_elem_info_array(1,100
3,3),SDO_ORDINATE_ARRAY(Pxi, Pyi, Pxz,Py2)),
'MASK=ANYINTERACT') = 'TRUE' AND LEV>=B
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