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in Terrain Surface Interpolation

Fractal Based Spacial Polyhedron Model Deformation Algorithm
Abstract

XIAO Gao-yu, ZHOU Yuan-hua

(Institute Image Communication & Inf ormation Processing, Shanghai Jiaotong University, Shanghai 200030)

In constructing Digital Elevation Model (DEM) from image pairs, often the elevation data of point can—

not be directly recoverd, due to the limitation of the mapping algorithm adopted and the mutual hiding of the ter—
tributed. The experimental results are satisfactory.

rain itself. Therefore it is very important to construct a dense terrain model from these sparse data by means of in-
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terpolation. In this paper, based on the fractal features of natural terrain, a Spacial Polyhedron M odel Deformation

algorithm is presented, which can generate realistic dense terrain model from sparse points that are irregularly dis—
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5 LRGSR AR AL ( DEM) i
FEH, DS AC 7 72 9 B AR B 2R 22 1) F) AR HL 3
4, B0 P 53 L B — o s AR AT 2 B i Y

T DG T~ 8, A AT AN RE T S e TR L 3R PR LS H
Kt s, DR P T o 4 o e B 30 45 21 5 A A 2 11

WIBA. BEE 2 TE U BRI R, 55 T 70 TR R ALE
(K] H AR M 2R A B B R H 2532 B NATT R E A
WL AN DEM A R B A 3

Yokoya ' Fl Arakawa" #84& H T 3 T2 T 4 501
. H ATV 2 B A, N

R E A, (2 AT BRI Bl m o LU 5%
AV KA, e & o S R T 280, ik, 8

B G AR SRS AE T R 2 AR BOREAT
TWTFE, FEIA T BUF R &5 R, (B XA R EBOR, X
S AR B R AT AT EESR R PR E . D i, A
SO SRR 73040 R 1) =GR SR AT T

de =,
HEZH
Xf AR U 3&E 2, iy HLZEKR 3 2 1) 45 NS B3R
EEWMB: “ LA B XTI H(16.9.1.2)

5 B H8: 1999-04-12; 2= HHR: 1999-07-17



242 o B S T 25

HSAE(A R

WES, P T3 T 2 AR AR BRI R 7 FE 4
{HEE.

1 BRMRSRAFIERRE

WRIESIEH IR, — AR, HTEETE N BG R
ORI

(1) BARRIE B AR S SR i s ge it
RSN AR

(2) GHRATr RIRARANLEN, A1
ZINFRY B A5 41

(3) 8% Ry B« B dE 440 (i
Hausdorff 4E%0) AT H 4 4E 5L

(4) — I8, FAEG R LA 5 DA,
EAEAT AT L e ] S, R B AT R A

T U B4 TE ETE IR 2 i, vl LLACK, BER
R AT LU Bt — AN 2 43 TE A BHAZ 3 (£ Bm ) FFAE
(153 TR 53 TEAT BHER L £ (1) W A2

Pf(t+ AAtt)H— f(t)<x:g(x) (1

HbzHn h—w% D50 WHEE D MXRN
D=3- H. 2PPLEEx MRS MR g(x) N
B 0, 7722 o Wi Ak 508 N (0, o), ARHE 4
TEAT R BRI 5 S, & 38 & 177 22 i 2 T o

Ellfrc+ a0y - rolle lacl-7" = ¢ (2
Hoob B e ] R BOE NI, B C R BEHL A B x|
i, B = =0 b

T
logEl lf(t+ a0y - Fny 1l -
H e loglacl= 10gc (3)

AHEFH, FIEAMAE NS H M logC B2
2 1580 tog Nacl, togEl r (v )= 7 (o) 11T w5 4
ZAEEE. IXAE, RS e Fds govt B L AEANF]
() oy b v P 5 A A 1) B30 S SR A, P & v Rl
T DA BZ R K B R IE S 8 0 o

2 ETHRAENZEZEREREZX

ek EA 2ot 1) 2 EARF R 2 805, AT LUA
S 03 FERFAE ) 20 1) 25 1A AR TE I X L 50 1
a1 SRR EA AR, SEK I an B wd
o B 22 T AR 23 B 22 A 22 1B = A, SRR PRI I
S ) = f R AT BEHLA 5, 7 JK 2 A=A =

Y, Wi A4l 4, B 2R W E 4015, &1 R
X —IREMER, Hha ABC 25 R0 15211
=M, M a, b, ¢ 7358 &L F L AE S Yokoya
a5 i D Oy s [ - S U O S WA LY = ) 1 E 7 )

L= 2 Al oo (b, B A o 45T
PRI A AR A AEL, A 9 B NTRAETTG, ¢ — M
IEAA N (0, 1) B HLAS =), 48 2L 20 0 i 7% 21
d O R XFEH AN A ABC, BERE T My
ABd'¢' \ACa b F1 Aa'b ¢35 4 AT =0T, RIGRTIX
SO AL ) = M B EH s — P R 40 4y, I IEAR, B
R 19 20 B0 128 0 35 e (B 45 2R

1 AR 2 AR AR i

RIS BRI REH, o T DR E R BB RISE
HRIELENE, I RN = AR I, XX
FIL 3 IR, BN 5y B A3 2 HIAL T P s Y
AN, AR S, T s da s nife 2 ) L
SIS, W] RE 2 IR A) = A B R/ 22 2
TR IR R, O 1 3R S IX AL B R, AR ) £ T A
KIS, M= MIERIHE— R KD T
il Ropee Sul calwewis Ak

iy B AR R, AEAS SO AP s ) 2 A AR o
R = AL S R TSI, (HIXIFANE IR
=AM EEME—RIAT I i, S br LIRS R
M T I 3 2 B REAT R BRI AR BRI S L.

3 KBEERSITIE

AT HEA SCHT$R BTk, SER RS HE
R 2R = 2 20 2E AT BENLRAE (A L0 Bk —
10x 10 DI HH BOHLIIESR 84 ), LAAS 2% A
TR 73 A1 £ A 7 b R — MR AR 15 1 A SO 0%
XX S Jr R F i I AR A3 R, 223 — UCE AR R B a)
75 2R AR A5 R 1B 2 JR A B 3R = 4 B
30 BEATLRAE Ja X i a2 2 T 4 IR 3
PR BT B R = 48l P A H,



%3 M A 2T B LA

* [11) 22 T 4k 22 TV ¥ AE — o b 3R 4 4 (%9 3 243

223 W) 22 AR AR JE A6 (E 5 1 = 4E 508 ANV Re 8 an 5K
iS5 e SR RO T e AR JR, T LR AT DA e i T
JR 46 B AR 2 R RS (S AR AR, DR T a2 — Fh T s ]
AT = Y M R A 7V

Bl 2 RERFE MR AR

B3 SRR (K H i B

B4 2o ) 2 A 2R Y o (¥ 3R K i

F4b, B0 B AR R ) 73 T I T 2R LA 3

e A B PR R AT AR AN e Bl L=, BT DAAE X i i i dh

BEAT 2% 0] 22 T AR AT I, R 22 18] = IR A 40 3

Rz B BN FEARE, 1 F AR AN R

TR B 5 fH.

4 ZERIE

ARSCHRM T — PR T B AR R 3 R ) 22 1]
2 AR A IARAE A, A2 ] UAAE I e R s 2
PUZ&ELAASKEI 23 A3 (R D0 B 73 21 5 A B 5 1) 3t 2%
=Y. SRR Y], AR SEAAS B LR ALY
RS S e e AR 1) S AR B, T LI T DU et
LS AR B AR MR KPR S PE, 455 N

2 % X Wk

1 Mandelbrot B B. The fractal geometry of nature. Freeman, San
Francisco, 1982.

2 Pentland A P. Fractal-based description of natural scenes. IEEE
Trans. Pattern Anal. Mach. Intell., 1984, (6): 661~ 674.

3 Kenton Musgrave F. The synthesis and rendering of eroded frac—
tal terrains. Computer Graphics, 1989,23(3):41~ 50.

4 Yokoya N, Yamamoto K, Funakubo N. Fractal-based analysis
and interpolation of 3D natural surface shapes and their applica—
tion to terrain modeling. Comput. Vision Graphics Image Pro-
cess. 1989, 46: 284~ 302.

5 Arakawa K, Krotkov E. Fractal modeling of natural terrain: anal-
ysis and surface reconstruction with range data. Gaphical M odels
and Image Processing, 1996, 58(5):413~ 436.

6 WAIEAE. B LA — B RS N . R R R
£, 1991.

HEE 1994 4N T4 2 i RHOR A AT TR
BE, 1997 SE3RTY % i 7 RHOK % T2 b2 4, Bl Bilesg
WA KRR 515 B A FBT 70T I LA FUE. Ty
Ie) g VSRS AR T S R 22 K T A

BiELE 1940 4, EIRTE KR ZEGE SR
PR 5% BT 2504%, 181 A S0l LS 18 o H ffm,wu\:zﬁ
AR R 22 G5 Ak 55 A0 A Ak B





