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3-D Spatial Data Modeling Software
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Abstract : We developed a modeling and visualization software that can analyze 3-dimensional spatial information in the
ArcView environment. The sofiware constructs and visualizes an object in 3 dimensional space from the input data given
a number of horizontal cross-sections. The software can generate and visualize the cross-sections of the object in any
azimuth and inclination. Utilizing the program users can modify the 3-D shape of the object by interactively editing the

cross-sections.

Keywords : 3-D Modeling, 3-D Visualization

NoB
A5t Qo] AAF B2l 2 ol8-g 918 An Az )
e EEAQ Al Yol ol Be) akel T 4 2lck
€ 7Sl BAE JYUNT A YRE AANHY 0 A
Yo 7H87] A8 7)% 719 AxEgole] Ao, 7]
2o WAl 5 weEs AN A2E 44} A1F
87 R Al AHL o] g-Ee] IR A Q] 71EtekA FE &)
Hsto] ek olel@ sl e el S Zgel ureh A
2w Aolrk Ak, 3, 34 Ahe RS FHH A
o 7357 e
e G s L L LI P DI R R
B A, & A5 48, £ - 28] golF, 718 AER
HH ohdst FH R 7R, online AAIZ AR AM, =}
59| FF3E B9 v &4 Froe] 5, g A2t
A 7FsAd Soltt. WA & AFelxE GIS dAlIA 2
ﬂ AREE T Qe S AZEYSIQ ArcView(ESRI, 1996a)
719k 2 3] AREALT} k7S] ArcView AX 2 2ka ¢
g —r7§ < & = J= GUIS 31 (interactive) 7304 =
d 2 2 NS & 5 e Z2aYe st s

*20024 1€ 1€ F5
1) SEt 4 RAI 2 F 8
2) S El. ikl A A 2E -8t

g ArcView?] scripting language?! Avenue(ESRI,
1996b)2} C A& AHEsIG.on AZEY T 3-D Modeler
ZA ArcViewd] T extension® = 7faHalivh,

B dpeMe #A Ee ARSH 2ol °‘§_ 7He] %
Hew JHHE ARE BAstY 33H IR B
TATFoEM QAH O Aztgel= —il A4S s
0|4 ¢ AFEHEATY ©1FA, 2001)01= NA L] £2] TH

2 AT W 4=EE AR #E dHd FAEe) 3
58 ARAE Ad sk g AT webd 54 9Eg

gcu.u

AR elch 4 el askin. & Ao e
e 27l 4 B Ajole] tigais =

Ao mAl 3 A el FRse S, & 22
Ao Aol 314 Al el Qoo FBEH Fi= 3
Al whgle] )7L s s, si4 A7) o] BEg $4E 4 3
= 7l5e Yeagomd 30402 A B A 5
91t

3xtel S0 o/8t A2t

wdlgoldk BAIE 32 ARFE a2dgoz sl HA}



Sh7] 919 A Pk 7ol B o)g 2Ash: AL %
Pk, mlY 71Ye o A7 ot o] sl Ao

=& polygonal, bi-cubic parametric patches, constructive solid
geometry, spatial subdivision techniques &©] LTHWatt,
2000). £ Ao L3 e 71 duid o g A E
ArcViewoll A A 8HA] A ddh= &2 29 ¥ (polygon mod-
eling)e]th. £2]22 2 7iAE 2k He ohdstA AHEE
o] glor, B AFois L 7Hed 299 (sweepingyS S8
o AF AR mdES o

2ol ol s ¢Jele] F(spine)s 71O &}
olsAZE W Vet AXE ol&ste EE sk Ao
TH(Watt, 2000). ©] HH T Sl o 7R WskE Fom
‘:} 2 @?Oﬂf\i” °‘«H 2%

Ao =

=1
\_

ol

o f

sl A5 o olEse ANE Falslel
st
Fig. 19} 2 WRiBo| Folzlthx shah. o7 49 @
So] 54 o] A2E wek olF sk 49E THSAT.
2:9)%9) B9 AZE Wk ol B3 wiel L FalFo)
oF sh= FA7H Atk £ AT E N A AR tiE =

99 PYstn YOBE GRle] Adue WS Aae

& AQHA H49 & WA & 5 ek Wb ol A
Aoje] 45 Ago] Wad FRolZE Thew To| YL
WES Stk 5, 9UE 4 £ 9Rg T U= 4

Fig. 1. An example of cross-sections to build a polygonal model by
sweeping.

Fig. 2. Definition of the control points on each cross-section to
guide the connection of them.
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Fig. 3. A polygonal model constructed by sweeping cross-sections.
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Fig. 4. The flowchart of the modeling system using sweeping.
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Table 1. A pseudo-code for sweeping variable cross-sections along a wobbling spine

Inputs: cross-sections X = [x,], control points P = [p,,], number of resampled points between the control points , number of resampled point between
the cross-sections v. (n: number of cross-sections, m: number of control points on a cross-section, /: number of nodes in each cross-section)

Foreachi=1,",n
Foreachj=1,",m
Foreachk =1, -, [

K = [kl = {k | min(llp; — xulf)} (find indices of x that has minimum distance to p)

End
End
End
Foreachi=1, -, n
Foreachj=1,, m
s = [x,,] (p = kij’ oy ki,j + 1)
End
S = [sy,] (list of nodes arranged by control points on a cross-section)
Foreachj= 1, m
r = [ry] (resampled points obtained by interpolating s)
End
R = [} (st of resampled points between the control points)
End
H = [r,,] (points for the whole cross-section)
Foreachj=1, m
Foreachi=1, -, h
v = [r,] = {r | r;; € H} (resampled points that have constant i and j)
t = [t,] (resampled points obtained by interpolating v)
End
T = [1,] (list of resampled points between the cross-sections)
End
V = [tm] (points for the whole model)




Fig. 5. A horizontal cross-section generated by the software at the
user-defined altitude of the model.

Fig. 6. An updated model with the edited version of the cross-

section in Fig. 5.
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Fig. 7. A vertical cross-section generated by the software from the

user-defined line segment.

Fig. 8. An inclined cross-section generated by using user-defined

quadrilateral.
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