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Abstract  The key of automated reasoning and extraction of terrain features with contour maps is the m ining
and description of topologic relations among contour lines This paper suggests the networks of topologic
relations(NTR) to describe the topologic relations among geographical objects and three kinds of NTR s nam ed
the binary subdivision tree(BST), the incremental contour tree( ICT) and the networiks of topologic relations of
contour lines(NTRC) are presented to express the topologic relations among complicated contour groups having
unclosed contour lines These models have ultinately dealt with the lateral uncontinuity of contour lines and
make the automated reasoning with contour maps more easily and exactly

Key words knowledge representation; topologic relation; contour groups geomorphology; network model

Hof 2 E AT T B, (LR o T ABE I Y 2 B AL
SR R 2k A il T - 4 R 2k B I 1) R O S Y ik
AL, P B A R e X Tl A o A IR Y o R —

ARG — B2 GISHE BERI M A B B H R R Seilad Nl A B e R R S m A
W, PR EE, rEFEXBREEERES SRR BRESFSLN s REREBETILSES
4k T SL DEM A £ 2 AU RIE B 2 SR, 2 fih G2 A% S 1Y 5 T g TS AN TR ST MR D R
Wb G e 3 73 v 28t R 4 e 2 KA — B DA SR AR 2 B, Tt EALR U fa 18 2 sk T NN RTRE

i

L g5

W Fs H 8. 2005-04-07;4&{T H 88 : 2006-01-23

ESTR (5 R B VB R ;1460990324231 1 5 8 A RL ¥ 3 A VE B F (i 5 : 40571135,

13 T8 v OO CLOBBT (i P ALty GRS o 2 E LS R e ke M T8 7R 0 8 MR R % i ok
UL AN B S RO 00 % R A M B A LM B B I RCH A R R (SD DER B 5 MR g (3 R ) DL M
MBI . CRERX S0OAM. HIRESE L, Emait dr wi® 263 ney



146 EOK

% 11E

I, RREIR IR FN S WIS &, Wk, AU B LA
BRMEREFLZ MGEINSELR BEHL
B A R & B 5 M A L A B B BROR T g S
SRR IEYA . R, — ELEA T X BT 5 B k45 b
R T BHL R BE 1R O\ — R R B AL 3% 3k A 4 B
55 KO HE AT 2 (6] IR0 M A AR 15 4

2 IR R M 4%

itk K22 8] HARAE i Fh 2 e T RFFA AL 1)
SR L B R R R A L 2 T
AR A R A AR A B, BUA R ISR PR
P F 1 2R PRI AR 5, — Tl 2 1 Al A% B AR 1Yy
e i B 2 LA AP OC & by AR B ST P AN A 2 1] Y
PERG KR &Rk s —Fhg 2 TR B AR B A B
Wbk R 7 B g B . X PSR A
SIEMERE CISRRER., MRETREKA
i e R 8 RN SRR SRS A
1] 10 2 7R 23 T ) 1k 22 Il A 4 405G 2 U045 31 1 A 1) 1
BRI A M 2% B R R AL E T

EX 1 PR AMZ )

N=(V, E)

V={v ‘Vie spa tial objects}

E={(v, v, property) v, vE VA L(v, VJ-)/\

property< P}

P={p |pj6 topological rela tions}

Ho, NERIINEEMSE, VIS N GRRZE Y
EOWES, ER NTh GRRBINRROWES,
£E5 EMB P TEMH M =7TH (v, v, property)
BT Llw yFR v B v f7 1 58 7 7 B 4 4 %
%, property XN MR R LA ER P —T TR,
PEAERAENHINER., PHRESRAELRE
IMRAMIERBEEA R TUHCBE —MER B
IR R N it B R ' R R T <K 1]
fheg

— R RN R BT an s LTR

AR 4 0 5% 22 0 2% Sk fifi i Ok B B 1Y 40 41 ok
F.BALNTO A (i T Hea DUAT ey & & AR
COEMINR AWM BTN 45 KBNS TS
TH [ A G RGN 5 (3T T W 5 LAY, 5 T ik 47 =%
] 4 1 50 AR HERE

A SCR A b O 2 I 4 ok A 91 4 s 2, S A
o 2 KA D\ S R o Y B R, AT T SR AL RE B
BT w kR oAl — YR AT A (R Ay

K1 A B E bR 90 fh o 5 R 2%
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432 MESEEESSANNER

(L) WA — AT BN — R ek, My
A TR IO Y S R A AT R X3, fEE 10+,
W s ooy s TN TFEEL o s o
e oo o oon s Z BRI B F R, B K4 JE B9 X 3
Riss o o Z AR B F R, # %140 )5 B9 X 38 R,;
s> o ZRIBIRA . F R, 8% K4 5 09 X3 Ryo; H Al
KB AL,

(2) BB ACF 747 503 3 0 I 400 45 1 Z6 A0 4R 4h
B BB G 2 B I B T RO 2R OKT I AH AR AR i £k 1Y I
INETIR R, TR RZX N EFERLSX
B AR R,

(3) i FH A PS8 2 ) AR AEHE— AR
FTUAEE — X A M RS m &l , x7E & 10
w4, BE 15 IR IH .

() T8 JE ORI ERR IR 56 & B IR B Xt



150

B

% 11E

IS AN [] M TS ) 45 e 2k, B T R AL 2 e R EOR T
2 P R A T 2 MR A el Sk B R
MEEm&MEN L

O) EEREFRLE A — 5, ML T
FRAEHE B 55w AR P 0B — B B R XU AL
DX P9 Ah 2 i 2 B AR 7 5 HE W L e R L 3 AN
Wein S IE SR, XL e 1 I T A R A B AR
AL DEM [ 5% 5 7] 331,

44 E5LRBIXARANIEN

53 X SRR R b R A 39 B 2 1y 2 45 1 B
—E AT A R S A IR A, B BRI
CIJ TR E P S m O L0 X XU (25K 1534
DEMERAATAEN D X RiRINEFERGL; (D
R (D, (OIS REZ WP R EZRE, E
NS N E B S m A TR IE S w2 (4)3K
A543 3 P 45 v 2 4L 3 TR 5 AIE 45 1 e O S 57 L
AR LM (OB HY AW N B A = B
FERL THAREI A FRAN IR R M4,

Pl O 380 T8 4 E 55 e ZR 1 RN AR H0 OC & M JE an
B OLLAE 12870

K 11 5 1 o Y R AT 4 e 4k
Fig 11

The contour added contour lines of

terrain features to figure 9

5 % i

AR R A LML B e = A B 42 1 1 A
B, AR X T R 145 O R 5
TR R D IR AR I A = R4 1 0G24 ok il ik e
ol 2 8 f A 06 & o R S 3T P S0 R I 48 1 S Fr
T R4 KB B — A # AT LA IR 2 E B AR R
73 X 73 XY S B 45 e e R 73 XY /0 B AR 3 T AT

<« /n\ <«
U%ﬁ@ﬁl

PaE —>

§
AN
HB®R —> U BB —>

¥

B 12 B SHEINE R M
Fig 12 Figuret_)’sNTRC

B R R AR U B AR AR R e T
s 2R TR 1 U0 1) R TR SR M (), RN E R 2 5 A
TEREELAE XM 4 U e R B AR X B R — B
FF LA S — 25 TAE B 505 190 26 PR b 16 3 0 55 2
2% 11 1 F R HG R T4 i R 4 5 & 4% 1 4 M
B3R AN 6 2 9 2 1 H b 23 18] BodE b il B R R OB 5t
L4,

£ E 3 B (References)

[1] Wu H H Stmctured Approach to Implementing Automatic
Cartographic Generalization[ A ].  Proceedings of the 18th ICC
[C]. Stockhol; Sweden 1997, 1. 349— 356

[ 2] GuoR Z Spacial Analysis[ M ]. Beijing Higher Education
Press 2001 [ZR{=/8. Z=WMHT (M ] JEoT: & 5 8F W
A, 2001 ]

[ 3] ChenJ Voronoi Dynamic Spatial Data Model[ M ]. Beijing
Surveying and M apping Press 2002 [FRZE. Voronoid) 75 %5 [H]
HARARL [M ] JEnt: 4 ik, 2002 ]

[4] Cronin T Automated Reasoning with Contour Maps [ J].

Computers & Geosciences 1995, 21(5): 609— 618

Wk Ghadhsiung  Aultbmaddd + ddentification] of Seanned Contanr

Infom ation for Digital Elevation Models [ D . University of

Maine 1993



%2 ES

[6]

LiuX: Rameriz J R Automated Vectorization and Labeling of
Very Large Hypsographic M ap Inages Using Contour G raph[ J]-

Surveying and Land Infomation Systms 1997, 57(1). 5— 10

Wang T Fomalization and Applications of Topological R elation
of Contour Lines[ A J.
[Cl
Qiao C F
on CVC [ A |

Proceedings of the XX th ISPRS Congress
Istanbul Turtkey Comm ission 4, 2004

Chen } ZhaoR L Generation of Contour Tree Based
Intemational Conference on Geoinfomatics &
Geographical Systems Modeling and Fifth Beijing Intemational
W otkshop in GIS[ C]- Beijing PR China 2004

WuHH The Automatically Building and A pplication of Contour
Tree[ J]- Technology Trends of Surveying and M apping 1996,
(Ly: 2= 7 [URfrilg. S ey B shi sz R HOm 0 [J)-
iR s, 1996, (1): 2= 7 )

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

[13]

JUAE 3T W 25 AL S m A BE R P R R ROR 151

[10] M. de Bers M. van Kreveld Trekking in the Alps W ithout
Freezing or Getting Tired [ J].  Algorithm icar 1997, 18 (3):
306— 323

[11] Robert I Griffity Three Principles of Representation for
Semantic Networks[ J]. ACM Transactions on Database System s
(TODS), 1982, 7(3); 417— 442

[12] WuZ Y. Gao J Y. A Fast Algorithm of Color Fill between

on Grid Data [ J]. Acta
1999, 28 (4): 350— 354 [RAHAM. =
SR R TR O P SR AR AR ISR ()] W4 R
1999, 28(4):350— 354 ]

Contours Based Geodaetica et

Cartographica Sinica

SuW M. WuF Research on Constructing Contours from Regular
Terrain Grids Containing Invalid Data[ J]. Joumal of China

University of M ining & Technology: 2004, 14(2): 138— 142

http://www.cnki.t



