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Fig. 1 Normal vector of triangle
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Fig. 2 Calculation of normal vector on vertex
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Fig. 3 Construction of triangulated regular network
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Fig. 4 Triangulation decomposition of polygon
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Fig. 5 Polygonal region covered on DEM

Fig. 6 Irregular polygon and triangle
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Fig. 7 Curve and surface



3 : 281

NTEY:
8 9
Fig. 8 Construction of triangulation network Fig. 9 Construction of building model
“’Pi/7.“’Pn/- 8 ’ Pl/ DEM ’
P, y 2 2 =z +h, H,, ,
s B'. s
P,P,P,'P,’ ; .
2 AP, P,’P," AP/ P,P,, ;(2)
P,P,P,'P,’ 2 Hi.,
AP, P,'P,"  AP,P,Py, s H,, C
B ) ;(3) A
, . H,.
; B B’ 9
) b 2. 3 ~ A}
2.2 N R
e . . DEM
N s , B
s N . ( A) , DEM
, , DEM
fﬂ.
2.2.1 N 2.4
DEM ,
N Hl N . N )
Hz( Oa ) B ’
DEM ,
: H( ) ,
HZ( )9 N H
HL\HZ Ov C N . N
2.2.2 , .

: (D



282 27
, 5
3 Y Y
. ¢ DEM
) ; , DEM,
. DEM , DEM
, 5.1
, , DEM DEM ,
3DS MAX, , DEM ,
( )
) DEM ,
4 b
s DEM,
( Open- DEM
GL.DirectX ) . 10 DEM ’
s ( )
s (
) s
’ A 11 4 p)
A ( )
5.2
’ , DEM
i 7t D%
AR KR S ﬁé*ﬂ‘
FhL L Ll el w5t
% JIN
10 ’ N N

Fig. 10 Display procedure of three-dimensional graphics N s



283

DEM

5.3

DEM

11

Fig. 11 Shaded relief map
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Fig. 13 Virtual city
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Fig. 12 Simulant flight
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Fig. 14 Visibility detection of airplane and satellites
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Research and Application of Three-Dimensional Visibility Based on Digital Map

XI Da-ping', JIANG Wen-ping®

(1. Faculty of Information Engineering, China University of Geosciencess Wuhan 430074, China;
2. Faculty of Resources and Environment Science , Wuhan University , Wuhan 430079, China)

Abstract; The application of 3D visibility theory and technology in the cartography science promotes
the evolution of the traditional, static and planar maps toward the dynamical and 3D maps, and this has
become a new research field of geographic information system (GIS) and digital cartography. The study
on the digital map and database provides the edgecutting technology and abundant data resources for the
research on 3D maps. This paper discusses the construction of digital elevation model (DEM) which is
based on contour and scattered elevation points, the modeling based on DEM and display of other ele-
ments of topography map, such as block, street, residential area, vegetation, road network and water
system, etc. and gives an account of the establishment of 3D topographical symbol library, dynamical
display of the model and the overlay representation with orthographic image. Finally, it explores the ap-
plication of the 3D visibility technology in shaded relief maps, simulant flights, and virtual cities, etc.

Key words: digital map; 3D visibility; digital elevation model; shaded relief map; simulant flight;

virtual city.



