26 4 ° Vol. 26 No.4
2001 8 Geomatics and Information Science of Wuhan University Aug. 2001

: 1000-050X(2001)04-0296-07 : A

KA GIS 5y BRI 2 7] F 2 Z AT 7T

WO x#E=' BEE FEZE
(1 s 129, 430079)

CREHERBELSEEAO GBI FROT R AIG B HE TR FRE SF£ELST KEGIS
Fa IR F Fo b FRACRBZF BA, ZRAGAE RN FEH AARY, L2208 ZHRE JUTZE
G FATEMFRET CISABE A2 H S Ha4t, ST 2RS35 H 28 TANL HE TALSHE.
S S HHNEREER = *T«f{éﬁ;lﬁl&&#li;ﬁcﬁv THESR T EE AR, AT R ASKIERELT R
ITHEAR OGN AT 4 AT e E B MR RH KD KR R 76 A KA H.
: BRI KB R GIS; 3B 3% %, 2 A 4c A sk

: P282.1; P208
GIS
(GSDD) .
Peter Holland ~ Doug Nebert 1999 GIS ) GIS
« 2 , , GIS
9 o ’ GIS
(. ,
, , . GIS
ITRF N , GIS
(2 ,
, GIS ; GIS ,
« 2 , GIS .
, GIS
GIS , ,
1 GIS . ; ;
GIS
, GIS
: 2001-03-18.

(40071067); (2000-02).



297

D , ,

2)

3

4)

, GIS .

2 GIS

GIs ¢ 7 ,
(B, L, H) . ,
(B, L)
. XO0Y

GIS

2.1

(B, L)
(X0Y) ,

° ’ (Ba L9
H) (B, L)
? (ByL)

2.1.1 (EHFeifafm

1 (B, Li1)2 (B2 L), a,
b, a, e, e. 1
2 S
Sip= K b(As—dAc)
1 2
A1 = arctan(cosu2sindw )/
(cos 2sin uzcosuzcosdw )
tanu; = (1— a)tanB

tanus = (1— a)tanBy, dAw = 0

Aw=[L,— L+dAw

[ CcosunsinAw)? + (cosusinus —
(sinu 1sinu, +
172

tanQo =

—>

. 2
sinucosu 2c0sdw )

cos u1costrcosdw )
cos n = cosulcosu2sindw/sinla

02 6,y = cosAo — 2sinusinua/sin u,

V= 1/4asin’u,
Ki= V[l+a+ o= V@B+Ta—13V)

dAw = (1— K3)acosu,[ Ao+

K3sinAo (cos20m — K 3c0886 cosh om) ]
. dAw ,



298

t = 1/4e*sin’u,
Ki=1+¢t{1— /43— t(5—110)]}
Ko= t{1—¢[2— t/8(37—941)]}
, {B,L}K,
(B, L})X{B, L) R'
1,23, S;p=0, 1 2

, §=0 s S1=S8u SintSun=S13.

, (B, L) , S

2.1.2 @ Aue

T = K[ Asin(AD/2)cos P, —
Bsin (BA® /2)cos3Dm +
Csin (5A® /2)cos5D,, —

Dsin(7TAD/2)cosTP,, + -1

9A9B9 C9D ;A®:®2_®1;®m:

(P +D1)/2; K=2a>(1—¢e*) (ba— A,

2

, A
A2 ,
, A2, (22
6  0.28%

b

(B, L, H) (B, L)

2.2
(B, L)
K. :
X=K "L
Y=K "B
,B.L rad
’ K
’K
, B. L
R
X R °L
Y=R"°B
2.3
2.3.1 JUMTHE R Ay it
2)

(B, L)

m

2



4 : GIS 299

)o b , b b
, , , 3
. D
2.3.2 &AM T ,
’ ’ [3] 4
) 2)
b b ( ) L]
o DLG .DEM o ’
2.3.3 £ —ZH5HFERIUTIXREZRALT TR ;
’ [4 5] ’
. 3)
s s DRG.DOM
, , . .DRG.DOM.
, DRG .
, 125 A I TN 141
o DRG .
b o . DRG .
; , 2 ,
2.3.4 A ATF R BAREX F X=Ri"°X
’ ’ Y — R ° CD (4)
D, A AL , R = cosP, ° R
q) B ’ Rl s Pm
: 0 ~55 R 38
B = ®+ Bsin2® + By4sin4d + , 0. 788R. ,
Besin6® + Bssin8® 3) 135 DRG
, O s BovB4vBs-Bg . 175, ,
s 1).(2) B D, DRG o
3) . DRG @ «
2.4 7 ’

« 2 G I 59 « 2 ,



300 ° 2001

3 , 1925 1% .1 260
. 11 125 DEM.8 135 DEM
, (D DRG GPS. DEM .
. DRG .
R/R17 ’ (2)
DRG. DEM
4) DEM , GIS
. 135 .
0.5" 1" , . . ,
. DEM 1.5 .
DEM, DEM,
[ 6] .
| DOM, DLG , 4D .
DOM, DLG . GIS ,
2.5 4
, ?
3 . D . .
\ , 4D
o @ b b
. @ D (B, L, H)
b , (B?L) ,
’ 2) ’
3 ,
, 1995 , 3)
DRG.DEM .
. GIS
GIS . .
, 1925 135 1% .1°¢ ,

500 131 000 3 300 4) ,

3 ’



4 : GIS 301

of a Digital Earth. Tow ard Digital Earth, 1999, 7. 14 ~ 20

. . , 2 ) . 21
, 2000-2-25
, 3 , . . : )
1992
| 4 . L 1991

’ ’ B .

’ ’ , 1989 14(3). 77~ 85

’ o 6 s .GIS

Bt RO A48 T 2T AU A B 545 7 . 2000, 25(4); 312~ 317
1 Holland P, Reichart M, et al. The Global Spatial Data In- . GIS 235

frastructure Initiative and Its Relationship to the Vision 3 GIS

E-mail: Phu @w tusm. edu. cn

Research on System Space Mathematical Base of
Large-scale GIS and the Digital Earth

1 1 1 . 1
HU Peng® WU Yanlan= YANG Chuanyong LI Guojian
(1 School of Resource and Environment S cience, Wuhan University, 129 Luoyu Roads W uhan, China 430079)

Abstract; The map projection is a kind of topology transformation between two-dimensional fields
in order to express the earth surface with limited plane maps. When choosing a concrete type of
map projection, we usually consider three factors: map use, map scale, and location, shape, area of
the region. Map projections are the space mathematical base of maps.GIS came of cartology, and
maps are the main data source of GIS. Currently, most GISs take map projections as space mathe-
matical base. Various GISs adopt respective reference systems and map projections adapting to the
region and the scale, and all GISs corresponding to the state basic scales take Gauss projection as
mathematical base in China. However, lots of practice has proved that large-scale GIS which take
Gauss projection as space mathematical base have a lot of problems, e. g. large region can not be
continuously visualized. Since spatial objects are digitized in respective maps w hich are discontinu-
ous, complex map merging is necessary but hard to handle. Gauss projection is not applicable for
integrating maps at different scales over a large rang. The systems are limited to expand and up-
date with development. It is difficult to define the third dimension and the time dimension in such
complex two dimension measurement space. The fact that GISs use different reference sy stems is a
main disadvantage for both GIS’ s development and the form of the Digital Earth.

The mathematical base of GIS is essential to unify the GIS established separately . It is also
the premise for building the Digital Earth. After analyzing the status quo and the limitations of the
space mathematical base of GIS, this paper points out definitely that the geodetic coordinate sys-
tem is uniform, which can show the location of any point of the global exactly and uniquely in
form of (B, L, H) and is the most proper reference system of large-scale GIS and Digital Earth.
M oreover, this paper also puts forward a set of practical model of the standard “map projection”,
that is, R multiplied L is X, and the product of R and B is Y, where L is the longitude, B is the

latitude, and their units are radian. R is the mean curvature radius of the earth.
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The model is similar in form to the cylindrical equidistant projection, but they differ from
each other in essence. The first one is the plane view of the geodetic coordinate sy stem’ s horizontal
projection, and it provides the exact 2D geometry measurement space on the global earth surface.
The view system and the measurement space are separate in the model, but the latter is the plane
view and the plane measurement system.

Finally, this paper introduces a DRG system based on this model.
Key words: digital earth; large-scale GIS; map pro jection; spatial mathematical basis
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area and sallow sea is selected.A local gravity geoid of the district is computed with all the mean
girded gravity values in the district.Secondly the land part of the local gravity geoid is fitted to
Chinese mainland geoid with some fit-parameters, and the latter keeps in variation during the fit-
ting . Thirdly the Chinese ocean geoid is merged into Chinese mainland geoid with the above fit-pa-
rameters. So a new Chinese quasi geoid (CQG2000) covering whole China land and sea territory is
obtained with 15X 15" resolution and dm accuracy . CQG2000 has been examined by 80 GPS lev-
eling points of the Chinese crustal movement monitoring network.The examining results demon-
strate that the accuracy of the new quasi geoid is reliable, i. e. the absolute accuracy of the
CQG2000 is higher than £0.3 m in the east of longitude E102’, +0.4 m in the west of E102°
and north of latitude N36", (0.4 ~0.6) m in the west of £102° and south of latitude N36".
Key words: chind; gravity ; geoid; satellite altimetry; GPS leveling
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