%530 % 5 RN KEEIR - HFEHEW Vol. 30 No. 5
200545 A Geomatics and Information Science of Wuhan University May 2005
X EHS:1671-8860(2005)05-0383-05 XERARED A

TR ER i — R D B e R S R

aHEZE

R

R E?

(1 P E R 2 6D B8R 24 B A s T I e X 2# B T 11 5 ,100083)
(2 EFIERMM IR PO AR T EA B E A 15 ,100044)

B E. 4% DEM ki k@R Be LA A3

Y TR S M R E A VR TR F R,

HEEAZAERN QTM BRI AR L RET —HEATHADZARRNERIN SR THBARS
RGBT REAET RS, BA 2K GTOPO30 &K # 5% 7 R # AT T Bk,

KB - WMHREO WAL= AR BRI KT HRER

HEESES P231.5

B B AR (DEND g X b 17 5 A 35 47 25
(] 8 3R 1 — Fh B O vk i AR W 2 & Ry &8
Io) R DA B A R R . 2SR NS T im A
Z A BRVERY (RS, N A BREAEE 5 B s I L e
M2 Al [ B %2 4 A A5, 38 D) B A R Y
DEM Jy H AR At b B1 15 5 55wk B 4f K i By o0 A7 T
Br. SR AL 580y DEM 1 2 3k K X 8 77 721
Z JR R, KR DEM B0 8 38 & % F B0 #%
PO 70 25 20 Ji 7 b RUBE 7R DEM B4l H: Ak b
PRGN . 1 R SO AR s
TFa) B0 2 B At SR FH R L 491 RO 52 (g B3 54 A%
SR T O DX I R 7 AR B A L8R L P
B A X LAEAT 42 R 58— 23 M s R /S B 1) R85
(4 Lambert $5%) I+ 8027 He fil A8 78 ™ d L B
PR B RS T2 22, 2 i RGEAN AT AR, 207 IR L
BRFIAT . JEFH LAG L R R 4 23 6 A
% D08 5] P A ) DX o 531 o Bt A 4 2 AR 78 1) 2
A BRI AE AL T H B A A TUAR

HOEr. BN A X 4 Bk B d 8 Rk Ty
B R BAREEN AT 3 K TR
25 BE W A3 0 7 B T B 5 4 e Uy 1 R
BT Voronoi |73 1J5 . XS PARIR A 12
JBE bR — SR

3 [ 1, 5 ] £ Jmy 42 i 1) GTOPO30 %dfs . 36
V] ] o ) Pl Jmg 1 S Il e s i K R/ RF ik 18 57
ALy (NASA/Goddard Space Flight Center) 4
BRI JGPISES 4Bk Hb T B4 FiE 14 02 LA 248 26 FE A%

Y75 B #5:2005-03-11,
1B SRR : B R FER AR IUA (40025101,

WS i FE 12 25 77,15 7 DEM ¥
P P b 4 A 2R bR B . LT &4 R
17 AR AR A AT 2D B, DL &4 8 38R 1 4k
bR RGN 12 R A LB AL 2 A AR
23 (] /0 5 PO 07 B0 5 LA A B 2R B 22 () 1) 2 4 B
ARAAR B . FE H 228 5 X0 2 1 % I 45 I 4 B
RAFOAR T e FAE IR 2 & AR ARk FE AR Ry
=AY, HoAth 1 X R DU T 5 55— 5 T s HLEOHE A
FEAR KR ITA Bl an st GTOPO30 $d R ik, 5 A~
A o551 e R R 20 5% 43 200 1K,

VGIS(virtual GIS)™ I 3 i 6 42 BR 43 He Ff
P52 Ja T B RERLY . O EE f T or i B
JIraHE Ok R 46 TN BE B, T HLAE T A 2R 1 R &R
B L P AR R G — L B B

TG A SRy 0 DX A7) AR SR P T 45 R of 2 3k i T
MO o SEAE A ] g G 2 i R B R 22 HOK L B

ST PR BB L R Gk T Y Ry R AR bR AR 233k AR
TIAS X HEIN T 22 50 808 B 4 AR R R T A e
Az Ab B, Ak, 8 45 SRI B TerraVision Hf
TE W 0 A8  , 3 B 0 9 A Be F 2 (1) NPSNET
F5 LK T-Vision B 58 TR 5 £ 8 /> 4 L
T — & ]

Hipparchus system™ $#2 i 7 — T4 1 &
BR b TR A L AR AE BR AT Voronoi £ i1 1B & 43
P FERl b PR 7 Rk TIN B, R4
A 2 R TCAE  HLBE TR i A R R L (H L
e A7 At i B R FLS VR AR Y & 4% . T ELE DL AT



384 OO S [

Z /3 3E% LOD(level of detail) F ik, K 76 F 3k
EERZ D HER WL ARG

BEXF bR ), A SCEM Bk il QTM (quater-
nary triangular mesh) #% F )2 & F] 43 09 F il $2
T 2oy RN AR @A T
R IR s AR AR 2 o BISR ] 28 B 403 B e K b v (B
L. DA RRm FAL S — i f AL, JE A5 a5k
W ER T LA 52 G2 W BT R D JB8] o 3y 3 2 ) 9 vk 4R
) 4E K AR R . ] AR I 2R K 2 A R A R
(B, L) 45y = 2 25 (8] B A A br B AT . 32488 700 Bk
T VR0 R T s ) AN ASC L AT AR S Y R D e g L
T HEAT B 38 0 AN 3 PRI AR G o R D) A g
AN KL = A T 45 5 S R L A R o A B EL A AR
SR ) R o SCRE TS 3 M 1 28 4k L 0 T 80 21
LUt HAHRAF A T I0 A& . U &R g8 il S 7E
SR TET A At b PRI s T R A Ok 1Y i)

i

1 ETHzkE QTM FsrHIH =+
72 i T 32 AR

XF DX AT 2 O A3 S IZ X R IR £ 4y
PER R AR R A LAl . A SCEEXS i ER ' QTM 328
IHH o A 5Ll b S T 2 PER 2Rk A
BT
1.1 ETFHIKE QTM MERAH 77 ik

T B BREE L AR 2 o 0 B ) 4 7
AT TR . ST L4 A W 5 T ik 451
AR W RN AR AN 4 5] 5 H T Voronoi 2318 #
53 VOB S AR I 45 A1 A AR B L] I ER OC R
1717 366 T 22 1 A% 14 Bk v 5 4 gAY Gl R DAER
A B PN 422 1E 22 1A kg 5 il 8 A7 BR 1T ) 40 S B
TR R 5350, e AT ME L R 4k 1R gt
BB SR Ry MR T 45 S Dy — Rl BRI 43 O

H G HE 6 LT R AE AL X 6 D SRAE A
8 W AR AR A R IE S R4, 90° 1807 il 270°F
LR IAE AL B AR S SR AE S AR R XS
AR R E 1) PR #- AT 42 B B — Y G
) A R TET = A T A )t BT B\ AR S il A
b 3R 3% T — A oL o BER B E 4T

Xof 28/ T AR B S BRI = AR )
3 AT R B 282 26 5 AT W G- 43, 45 31 3 AR
T o RFIX 3 A TOU A R D T ok 1 1 ()
R 2 B 4 M =M. HiX 44
B = AR RN =M A 8 — 1w
YRR IE T . QAT 8 BB Y

it

& BB %R 2005 4F 5 H
/- l‘. l.; \‘n
- [ ey
‘;.\-’TEL‘L-;"'

BT by 6 A M T SR AR 3 R T Y
v oK T = A T A 0 e HL 33 0 1
Fig. 1 Triangular Meshes Connected by Six Sample
Points on the Ellipsoidal Surface and the Hierarchical

Subdivision of the Triangular Mesh
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Digital Elevation Modeling Based on Hierarchical Subdivision of
the Triangular Meshes on Ellipsoidal Surface

BAI Jianjun' ZHAO Xuesheng' CHEN Jun®
(1 School of Resource, China University of Mining and Technology (Beijing) ,» D11 Xueyuan Road,
Haidian District, Beijing 100083, China )

(2 National Geomatics Center of China, 1 Baishengcun, Zizhuyuan, Beijing 100044, China)

Abstract: In order to overcome the crack,imprecision of geographic analysis and data redun-
dancy caused by the traditional digital elevation model in modeling the large scale terrain,
this paper presents a method of global digital elevation modeling based on hierarchical subdi-
vision of the quaternary triangular mesh on ellipsoidal surface. This method not only elimi-
nates the gap and imprecision of geographic analysis caused by map projection, but also re-
duce the data redundancy. The authors has used the global GTOPO30 data to prove the relia-
bility of the proposed method.

Key words: ellipsoidal surface; quaternary triangular mesh; hierarchical subdivision; digital

elevation model
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