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A 3-D Visualization Method for Geographical Information based
on Contour Lines

ST, WIS St

Jung-Kyu Han*, Joong-Hwan Baek**, and Soo-Chan Hwang**

2 %

718 94 ol Ak oluAE ol &F AY 33 Az e A HHo] BhsL 3344 A
el Aol F2 dolet Wstde ©io] gk mEtM £ =fddMe FAARE ol gst FIH AR
€ Y5352 olE o 34 AYE AFoE AT £ e A 339 A4H e AN @
o £ AY dolete] 33 AAE A3 t=A Aol e AVHA A §2A W A, B
A, A BAE ELF0E A & e Ee aA@rh o A8 s T4 AdE s o
T8 FLME USHE TR RAE Bgol HEE S 33U A A4S F UARE # o) B
¥ 323 AWE AT AL 2HE 7 Ade A U

Abstract

The existing visualization methods using the satellite images or map images require complicated
preprocessing stages and a large amount of visual data to represent the 3-D terrain. This paper presents
a 3-D visualization method for geographical information, which enables automatic generation of 3-D
terrain, It is generated based on contour information obtained from a numerical map. This paper also
introduces a method that resolves the three main problems needed to visualize 3-D terrain from contour
lines such as correspondence, tiling, and branching. The virtual contour line is defined to extend a
distorted contour line to have a similar shape to the corresponding contour line that is used to generate
3-D surfaces. It helps that 3-D terrain is represented exactly and in detail,
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Fig. 1. Three problems in terrain visualization.
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{SIP « IP « x o} 71} A& ic 49 W // IP: WRBIHS ) BN, SIP NRE
SOP «— OP «- 1P A 714 714 ec Bt A ; // OP: ARBRN2Y DIEN

while (IP = SIP) // MBI CiAl SR eha
{next_IP « next_Point(IP, ic); rext_OP « next_Point(OP, ec);

if (direction{OP, next_OP)==CCW &k direction(IP, next_{P)==CW)
(i ({1P - next_OP | > |OP - next_IP{)

[ gen_Triangle(IP, OP, next_IP); // 4121D¢ A&
IP « next_IP; next_IP «- next_Point(IP, ic); }

else
(if distortion(IP, next_OP)
process_inside_Contour(IP, next OP, ic); / /LW &EI¢% ATH2!
else

{ gen_Trangle(IP, OP, next_OP); // 8240 #4
OF +~ next_OP; nest_OP «— next_Point{OP, ec); }

eLe if (direction(OP, next_OP)==CCW)
{ gen_Triangle(IP, OP, next_IP);
OP « next_OP; next_OP + next_Point{OP, ec); }
else if (direction(IP, next_[P)e=CW)
{ if distortion(TP, next_OF)
process_lnside_Contour(IP, next_OP, ic); / /L& 0% ARN2)
else
{ gen_Trangle(IP, OF, next_OF); //&2% ¥4
QP «~ next_OP; next_OP + next_Point(OP, ec); }

[ temp «— OP «- find CCW(OP); //IP0} (N8 direction(OP, next_OF)=CCWe! OP B4
process_Cutside_Contour({temp, OP, ec) // &2 M3 ARM2Y
)) // while-end
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Fig. 6. Contour line extension algorithm.
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Fig. 8. Example 2: an extension of the internal con-
tour line based on a terrain.
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Fig. 12. An example of visualizing a simple terrain,
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Fig. 13. An example of visualizing a complex terrain.

28 Y APIE openGLE& A8t FRABHATHIS],
[16].

v.d &

£ =RoME CADIA F2 AHHE 81 ¥
el DXFatdeld Ay AFelojetE F&3k A
#g 390 E A F e 7IHE AAEI
o AF7A Age AAsE H4E dHolge AF
A4 FAe olgaAY. oFA Z2AYE T3l
Aol 2 doleg 4y Y53 Wl o
Fgolth T2y o2d Wi dAY Aol &
At 33 Age] A B2E dolehrt ¥
stte 2ol itk # wEA AAE W2 A
ol 33t REE 3] U2 vojety #2334 B
7 A9 58 AT AFE FIAE F2Ee
Fides SAgtess Ao AUE 324
A HAME 7HES Sl

FFE 22k FAAT P4 DXF st g 4
A AFHolEE AT F U AdE ATE o
Holth, olF A AR ojojd o )
9] DXF3td-& A43to] Alzgtale Wiol 92¢
otk =3 &37] Agd oIy A5 FPAx
o] AAToR AP Wt e 58
of A&7 el AP HYeE 22Y F 9Us
Hety o # Aotk

]

#

Ho

[1] R. Kasturi, et al, "Map data processing in
geographical information systems”, IEEE Com-
puter, vol. 22, no. 12, pp. 10-21, December
1989,

[2] A+E, 843 A58 "GN 2EFJRA
287 gk Foisty ARNARFATG=E
A, 1998, 10.

(3] 1A, B4, "534 AEERH 324 A
ol B4lg A3 A Gy E, AR
Hat8 =82, Al 224, A83F, 1995. 8.

(4] &5 ASE 9, "AHENe] 583 WA



132

g A% A2 2UEEY € dEAAd
of #% AT, FF AN A BIA, §
FEF W, 199.

[5] B. Makarovic, “Progressive Sampling for Dig-
ital Terrain Models”, ITCJ, no. 1973-3, pp.
397-416, 1973

[6] L. L. Scarlatos and T. Pavlidis, "Adaptive
Hierarchical Triangulation”, aufo-Carto 10,
Technical Fapers, ACSM-ASPRS Annual
Convention, vol. 6, pp. 234-246, 1991,

(7] A4, "2 dHolg2 5 34 384
", ¥RALER Rl =, 1997,

(8] wAIR, A3 "3 A ¥ AzsiE A%
534 $3719Y", Korean Database Confer-
ence 2000 =&, 3R, 2000,

(91 L. T. Cook, P. N. Cook, K. R. Lee S.
Batnitzky, B. Y. S. Wong, S. L. Fritz, J.
Ophir, S. J. Dwyer, L. R, Bigongiari, and A.
W. Templeton, “An algorithm for volume
estimation based on polyhedral approxima-
tion”, JEEE Trans. Biomed Eng. BME-Z7,
Sept. 1980, 493-500.

[10] N. Roussopoulos, S. Kelley, and F. Vincent,

1995 : @I AAA
AgtaH o] gta})

1997 - @FFFAEL HFE
(T HAAY

197 39~84 : E3gTU
3 AFETSI ALY

B BOF ¢ dlojehdo)n A2,

) moly, GIS

G =32 A 53 A 2 3 20009 129

“Neareat neighbor queries”, In Proceedings of
the ACM SIGMOD International Conference
on the Management of Data, pages 71-79,
June 1995,

[11] D. Meyers and S. Skinner, “Surface from
Contours™, ACM Transactions on Graphics,
vol. 11, no, 3, July 1992, Pages 228-258,

[12] E. Keppel, “Approximating complex surfaces
by triangulation of contour lines”, IBM J Res,
Dev. Jan. 1975, 2-11,

[13] H. Fuchs, Z. M. Kedem, and S. P. Uselton,
"Optimal surface reconstruction from planar
contours”, Commun. ACM 20, Oct. 1977, 693
-702.

[14] H. N, Christiansen, T. W. Sederrerg, “Cover-
sion of compelx contour line definitions into
polygonal element mosaics”, Compt Graph.
12, Aug. 1978, 187-192.

[15] K. Rule, “3D Graphics File Formats: A Pro-
granuner's Reference”, Addison-Wesley, 1996

[16] Ad, A&, "3209 THY-CAAZ wl %
T °l%4+ Y32 F", 7HAL 1995,

o= %‘(Eil&)
s ‘} 19819 29 : #2PIoigL
S RELETEL A
3 19874 74 0)F 288 3uE
' Ul oSk AT EAD
19919 79 : N2 e2@EoE
Hh ek AxEsslEsAD
19813 69 ~1984 109 © ()
FollA o}y 28
1991 99 ~1992d 29 : F=FANENDTA Mddry
19924 39~ 84 AFPTURT FTENYRFG

L=} A
Fala

RO - AFEEE, A 23EE: 2 3T
AEdold ME $4.




A, UsE g3

ol

& = ZHRWR)

= 1984 29 ¢ MgUerE MR
271383 (F 8D

19861 29 : Mgt i
AFEF oI F D

19914 29 MgdgtE dete)
AL T3 (Fohehap

19951~ 19961 © o] % A ¥y

VY YERS
19919 39~ 84 HFYFAAR AFEATAY Y25
AR} ¢ WEm|tlo] doleuols, AAAY Holk
wol 2, AYFuA2Y S,

TAE ol 33 A¥YRS 324 A3 Y



	1: 
	2: 


