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A Study on Road Network Model in Digital Maps and the Automatic
Generation Algorithm of its Database

ZHANG Xiao-guo, WANG Qing, WANG Ning, WAN De-jun

(Department of Instrument Science and Engineering, Southeast University, Nanjing 210096)

Abstract Firstly, this paper studies road information requirement of ITS-oriented digital maps. Single-lined road
network model based on road-node-connection is presented. Conventional network based on road-segment-connec-
tion has some difficulties to represent real world road networks, however model presented in this paper works well
and can be easily operated. Then, this paper mainly focuses the research of the study of automatic generation algo-
rithm of road network databased of aforementioned model when digital maps is been making. Road-segment-break-
ing preprocess is adopted to break all road segment vectors from intersection points. Road nodes and segments in-
formation lists are created then, and through modifying the two lists, road network is traversed. Road segments
and nodes are coded automatically when traversing, and at the same time topographical information is gotten. Af-
ter this process, road network database can be constructed with road nodes and segments associating with each
other. In the end. special cases of preprocess is discussed on intersection points getting. Experiences show that the
model and algorithms presented in this paper are reasonable and feasible.

Keywords Digital map, Road network, Database, ITS, Traverse
ITS s
ITS

ITS (Intelligent Transfer Sys- , ) )

tem) ’ ’

* ” “ 7 (96-A15-02-04)
:2000-05-24; :2000-10-18



1 ITS
ITS )
) (
),ITS
(MM-Map-Match-
ing) (RG-Route Guidance)
ITS
: (1) 3 (2)
ID. (
);(3) (
) (4) (
)\ N
;(5) N N
3 (6) (
, )3 (7D
1D ;(8) 1D (
)5 (9)
ITS
: (D (
)3 (2)
(3D
( ) 3 (4) 3 (5)
) (
) . ,
ITS , s

2
1
[1]7
( )
( ) ,
>< C/ FEAR
(@) (b)
()
1
[1N7]’
RW:(NaR)
N={x|x€ Ny}
J (D
LR:{NR}
Ny={{x, ) | Lz, ) N(x,yEN)}

va ;NS ;Nk
{(xsy) x y ;
L(x,y) x oy

, (D) 3 (2)

;(3) [}



JRW— (N,R) struct MAPELEMENTINFO

N={x|x€R; {
1R— [Ny} (2) CmapElemjnt * pElement ;
/ )
N1<:{<n],ng>\L(x»y)“'(queN)} . . . .
FPointlList IntersectionPoint ;
s Ry s R ’ //pElement
Nz s i
<7[] ' Ny > ' N N .
Ny s Lix.y) n, :
n; . : D) ’
D (N—1) :
2) : , ,
(2) )
(3) (N—2) . 1;
’ ’ (3 1 s (N—1I)
s MAPELEMENTINFO
( 4 ) s (4) .
’ 3.2
3 strcut ELEMENTAD]
{
3.1 CMapElement ” pElement ; //
y CNode pNodel; // 1
GDF T STDS e CNode pNode2; // 2
JDRMA (51, , PMapElementList ElementList]l;
(single-lined) H~7, // !
PMapElementList ElementList2;
’ // 2
} ;// ’

(8]
\ class CElementAdjList ElementAdjList;

/] ELEMENTAD]
class CNodeList NodelList;
s /]
, CNodeList
MAPELEMENTINFO s CElementAdjList s

@



MAPELEMENTINFO . , ElementAdjList ;
ElementAdjList , ,
(D ; , ElementAdjList
(2 , , .@ )
NodelList, ; .
(3) (6) (5) , Elemen-
) ELEMENTAD] tAdjList
EelementAdjList (7) s
ElementAdjList1 ; s
(4 ElementAdjList ,
, NodeList, . . RDBMS
s s (  ODBC,DAO BDE )
ElementList2 2 s 2
) )
; )
, ELEMENTAD]
) ElementAdjList
2 5 A
(5) ElementAdjList
) )
NodeList, ) P, 2 P,
)
ElementAdjList . @D
, ElementAd-
iList . . % P i
, , 2
2
NodeList ElementAdjList
1 PP,
2 Py P p,P; PP, PP, PP,y P,.P, . PPy
3 P, Py P, PoP; PPy P,P; PP, P, PP,
4 P, P, P, P; PyP; PP, P;Pg P;P, P,P; Ps P.P;
5 P, P, P, Ps Py pP,P; P;Ps P,P; P,P; P;P, P, P,P;,P,P,,P;P,
6 P, P, P, Ps P, P; P,P; P;Ps P,P; P3Pg PPy Py P,P;.PP;
7 P, P, P, Ps P, P; PPy P,P; P;Ps PiPs P;Pg Ps P;Ps
8 P, P, P, P;s P, P; Pg P; PPy P,P; PsP; PP, P PsP;.P;P,
9 Py, P, P, P;s Py P3 Psg P; Pg PsPs  P;Ps P;Pg Py P;Pg,P5Pg
ITS gle-lined road) s
) , )
s DXF s
(  AutoCAD)
)
4 s
; , )
4.1

(sin-



(O

2

)]

@

(1

(2)

, ITS ( s

(3 ,

GIS, ,

Wieser M. Digital road maps and path optimization applied to
vehicle navigation system. In:Data Acquisition and Analysis for
Multimedia GIS(GISM Courses and Lectures. No. 365),1.. Mus-
sio et al(Eds). Springer-Verlag Wien New York, 1996.

Car A et al. Modelling a hierarchy of space applied to large road
networks. In: IGIS’94: Geographic Information Systems, J.
Nievergelt et al (Eds.). Springer-Verlag Berlin Heidelberg,
1994 .15~ 24.

Raymond A Cass et al. Building navigable database for the real
world. In: The 3rd International Conference on Vehicle
Navigation&.Information System. 1992:585~590.

Susan Scott. Status and direction of map database standards
efforts in North America. In:IEEE-IEE Navigation®. Informa-
tion System Conference, Ottawa-VNIS. 1993.

Masao Shibata. Current status and future plans for digital map
databases in janpan. In:IEEE-IEE Navigation&. Information Sys-
tem Conference, Ottawa\VNIS. 1993.

Hinrich Claussen. Status and directions of digial map databases
in Europe. IEEE-IEE Navigation&. Information System Confer-
ence, Ottawa-VNIS. 1993.

Albert J. Geospatial information standards, a comparative study
of approaches in the standardization of geospatial information.
Computer &. Geoscience,1999,(25):9~23.

’ >

( ) . 2000, 34

254~263.
1973 s
GIS
1962 s s
GPS
1976 s
GIS

1932 s s >



