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A bstract

Fregusarfy e srfoory o B2 sesdiled hove  discenlinaities, If the surfaces
represent geologicon! Suver ogndaries, the diveonsinpities mean faulis, fn all otie s
ceves e Fern Teontt T o o matfeinadical concepn A Foule-modelmg alporithe iv
desoribed Fere Nowes Jmplemented Ao g pnerg-prere suface mesdeling
wefiwrire perckage (AL LA faulr-modeling comple is showed,
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Coridding with discunimupitis

The surface modeling 12 a widespresd problem i many Delds: pealogy,
tepography,  meteorology, health sianstics, marketing, ane [Living a set of
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amed comtrol points. Uridded cate facihrate any ather sebssguent PEACEsS

Freguently the sartaces lave discontinubes. I the daia represent grological
Lrver boundarics, s discontonenies mean faalis e all others cases the ferme “ falr”
1= st A mathematical coreepl

The grdding process consists in surface rovalue estimation o each node
positeon ol o reglar grid. Based on surrounding contsol poings z-values. There are o
loat of gridding aleonthms bed cach of thern akes nfe accoun The weghted control
puanls w-valwes, Thus the <ipvificance of coniml poins decicase with M reasing

distance from ihe erid node B mferpolared.
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e magenty of peological el ypes can be modeled using a single ser of
surtase 2-valises. Howewer, teere are Saelis than requine fwo sels of soGice wovalipes
W wall discuss only the Arsl stuation, since it gencrally solves the Tauli-modeling
priabler,

A fault modeling algorithm

A Daull e consists of one or more hne segments. The falis afleel sorfaces
depending on therr extent and the deformation produeed, The Gl exient 15 green by
s trawe. The surface deformation can e minor o majur. A major faalt prodeces
plobal deformation of the swfeee. The siofece shape on one side of the ol wall be
largely independent of the shape of the other side, Gridding on one side of the faol
should not use data cn the othes sl 10 sheald by gmoresd repardless of s proxmity
ter the grid node being interpolated. & minor fault produces small local changes in
(he surface shape. Crridding ca one side of e Faalt glsolod wse dara on bath sede bt
ihiatan on the opposite side of the faull nest have a smaller contnbition.

Taull frace
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The alfecrs of 2 faul are lmited o a sone that pacadlels the: Gl frace Inside
e Lot zone measurable chenges in surface s elevation, slope, eic. are present. The
fault sone thickness (n) directle mfluences the surfiee defonmetion, The user el
choose g small 5 value i ovder tg model i mnor fanll, and @ Large £, value inoondes
to model & major faule. Aw infinie 1 value would assure 2 ol independence accros
the fault, regardloss of the data area extents, I the Bt frace consists of more then
cme: ing segments each of them can lave their own associated My wialues,

Wthe perpendicular distance d froan the imerpofated pode location oo Bl
e 05 fess tben the Ganlt zone thicknes fothwre mglht B control points where
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1 b she diztancs Such poiots se Jocored o e hptched sone

Secondary weights are compoted for conrol pombs witlie katched zone
These control poims are used o e interpolation prowess with smaller ennnilution,
duie 1o e secondary weipd

Ihe secondary weight is computed as 2 value of a smooth funcion wich
increases from e 1o unity as the distance from the mderpolaced wid node to the

comtrol point location increases from 2o fo 1y,
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i W= fauli trace
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e secandary weigh
conmral poimnt with
nu secandary weight

When s control pont falls with hatehed sone conesgonding 1o several
different fauli iraces, then the smallesy secondiny weight s computed and used o

form the combrined weighs

Ihe gridding processing time increnses with the nembe

of line seyments used o define the faull traces and the: relaticnship betwesn Gul
platcement and dita destmbation and density
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The algwrithom implementation

Slep by atep we designed and developed w whole software package (20740
that sobves all swface modeliy aspects The last version is Tully mtegrated. obyeer
bised, using Borland Pascal © 0 and TurboVision objects library The wser-fnendly
mterface and the contestug] Lelp have been buili USITLE Tessares i Romanian
Thess make 0 easier 10 be used  An Enghish version 1z also avalable, The present
version 15 an MS-D0S one. bat g Windows one will he developed. The above
mentioned algorthm was inlegrated in ZaZ A

AASN provides grichding, contownne, oss-sections prabiles, 3M-views,
surface compuilations, areas, wolumes and reserves” estmation. |sers cam conil
the working peameiers n all plases of data processing. Al inputfoutput files S
ire surter compatble (CGolden Software Inc )

Aamonr classical s lace modehing techmgues Ceridding and triangulanan wie
used e Nies) one, by an least swe reasons. 1) gridded dan Facilitate any odher
subsequent processing, amd fi manealation s more adenuisle for surfaces which
antreme poines {edges, vallevs) are well known fe.g mopomaphyy The Prosram
parmcularly  mmplemens  ocal endding  technigues  (weighred verape,  local
pubyomial sufice Ding) but also read surface analvsis wirk prolvnomials, Chlser
prdding metheds can be funber nnplemenred

Gndding can he wmde both with and withow! discontinuities. 1lser can spsecily
resimicted areas o Buliz. Faulied data il be oridded depending an the extent of the
Gl and surface dalommarion

Contowing 5 based on a conteuous wacking algorithon ey uzes both fhe
basie g cells asd intermediate efined orid valses, The comtonning process is fully
mleraciee. Anv connbanatior o conlear levels, srfaces, contrel pointz, faulls arul
||-'="'\:|||:\.'|.|::.. P | IO F I | ||"-'l.:|.'.:|,|

e SASA srovides g beree s o caleulanom on prichles shna, users s
eisily manplate maps made Ly aridd:pe Using gmidded data cae also make ares
and volume appeoximation. The volione approximaiion 15 al e base of esereey!
estmation FAZM has been used both 1m0 comimercal and universily Nelds, wirh
sumhcant csalls B g penend putpose Aurface modeling sofware package
therefors it has been gsed ned anby m zeolegic data processing o also in healdly
stanaiie

W delined new  objerl oes. i ooeder o store comirel  poiny
3 e nnalh, control poines used o ghe s polatien process Faoa gid node

sve), Fanl e seomenns o Safie ], efe
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The procedune TesrFfie wate e sumounding Gl races of te interpolzed
gnd node 1o estabhish on which side of thean s situated a control point. The variahle
Infifalic stores the o paraneler. PondereSupiimeniirg slores the secandary
computed weightl {siania stores the distance Trom the interpolated orid node o the
ool point location
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A sample of fauleed dista

Frather on an example of surface modeling 1= given The data represent the
upper livnt of te maddle Miocen voleanoclastie deposils from an area of Northen
groan of Fasien Carpathian Mounlans, The comtral podngs reprasent dollines
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Ihe first image represents the above meatoned suface modeled st

Tl

| b4
_1 : v
o ~

e ————

gl B I
. .. —
1
N e iy o S ey | =
i i e i
] 1 W — ~
=t ! Mo e !B
o I N R o y ;
Bl ¥ i - 3

The second mage represents the surface modeled with a minor Gaelt
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The third s represents the sorface modeled with a i Bl
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