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Design and Implementation of Object Classes for Terrain Simulation
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In 3D computer graphics, fractal techniques

presented. To show the results, the data of a terrain model were made by a fractal technique, |
namely, the midpoint displacement methods with square lattices of points.

have been applied to terrain models. Even

though fractal models are convenient way to get the data of terrain models, it is not easy to
gain the final results by manipulating the data of terrain model. However, by using the object
|

oriented programming techniques, we could reduce the effort of programming job to find the
final result. In this paper, a set of classes made by object oriented programming technique is
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/¢ gen thl h - Landscape data array class definition %/
#ifndef _GENTABLE H_
#define _GENTABLE_H_
#include <stdlib. h>
#include <string. h>

// Horizontal Data Line
class CX {
float *x .
UINT xSize .
public
CX () ix~= o
CX() {if (x) delete x . }:
float & operator[] (int index) {retwrn x[index].}
C.X & operator= (C.X &abj)
{memcpy (x. obj.x. sizeof(float)*abj. xSize):

return this:}
[{.S_RETURNFInit (UINT N)

if (IV <= 0) return LSERR FAIL :

if ( x != NULL) delete x

if ({x = new float[N]) == NU[L) retwrn LSERR_OUTOFMEM .
mempset(x, 0, sizeof(float)*N) .

xSize = N .

return LS.OK .

3

/7 Vertical Data Line
class CLandScape {
CX »y.
UINT ySize .
public -
CLandScape (const C‘[.a.ndScape 8&obj)
CLandScape () {y = I
“ClandScape() {if §y) delete [ly;}
LS_RETURN FInit (U.
UINT GetSize() const {return ySize.}
o 4 & operator(] (.mt J.ndex) {return y[mdex] i}
CLandScape 8 ator= (cons C[andScape bi)
{ FInit (obj. ySize~1) == LS OK)
for (UNT1=0.1i¢< Obj yS,lze i++) y(i] = obj. y[i] ;
; return *this;

T[_.111.11.12:? CLandScape :: (LandScape (const ClandScape &obj)

y = MULL ;
*this = obJ .
}
__inline LS_RETURN ClLandScape ::@ FInit (UINT N)
{
1f ()V <= 0) return LSFRR_FAIL .
J_f ( = NULL) delete [y :
if ((y = new C_X(N]) == NULL) return LSERR_OUTOFMEM .
for (UINT i =0 . 1 < N & y[i] FInit(N)==LS_.0K . i++) .
If (i < N) { delete [Jy .
y = NULL .
return LSERR_OUTOFMEM }
ySize = N .
return LS _OK .
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7% midpoint. h ~ MidPoint Landscape generate algorithm class definition s/

#ifndef _MIDPOINT_H.
#define _MIDPOINT_H_
#include <math.h>
#include "gaussian. h”
#include "type. h”
#include “gen_thl. h”

class (MidPoint {

CRand gauss :

C'LandSca@ X
maxLevel

mt

float del ta .

protected

public :

float F3 (float x0, float xl., float x2) .
float F4 (float x0, float x1, float x2, float x3) .

BOOL FInit (int maxLevel, UINT seed).

BOOL GenlLandScape(float sigma, float H, BOOL addition)} .
BOXOL GetlLandData (CLandScape &bj, INT scale) const.

(713l 5) Landvel K& M4 Fajael Ho|

?DL (MidPoint :: FInit (int ml, UINT seed)

if {(mL <= 0) return FALSE :

maxlLevel = nmL /

N =1,

while (mL—) Vo2

if (X FInit(N} != LS. OK) return FALSE .
gauss. InitGauss (seed)

return TRUE .

(8 6) Finit #4 2|AE
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I;WL (MidPoint :: GenLandScape(float sigma, float H, BOOL addition)

int stage
int x, yv. D=N d=N2 5 // Array indexing variahles
delta = sigma ;

Xroiroj = delta’gsuss Gauss()
XINJ[0] = delta*gauss. Gauss( )
X[0I[N] = delta*gauss. Gauss() :
X[NI[N] = delta*gauss. Gauss()
t{'or (stage = 0 ; stage < maxLevel ; Stage++)

/% going from grid type I to type II &/
delta = delta*(float)pow(0.5 0 5%H)
s/ Interpolate and offset points

1;or (x=d:/ x<=Nd & x+=D)

for (y <= N-d D)
X[y][x]—Fd(X[ﬁdJ[x#d] X[y*d][x—d] X(y-di[x+d], X[y-di{x-d1);

}
// displace other points also if needed
1{'f (addition)

for (x =0 ‘x<-N x +=D)
for (y=0 ("N'y+—D)
) Xl yJ[x] = X[ yI[x] + delta*gauss. Gauss()
/2 go_mg from grid type II to type I 3/
delta = delta*{float)pow(0.5, 0 52H) ;
// Interpolate and offset boundary grld points
for (x =4, x<=Nd .  x+=D)
{
X(0I[x] = F3 (X(0I][x+d], X[0][x-d], X[dI[x])
XINI[x] = F3 (X[NI][x+d], X[NJ[x-d], X(N-dJ[x]) :
X(xI[0] = F3 (X[x+d]J[0], X[x—dI[0], X(x][d]) :
X[xJ[N] = F3 (X[x+dJ[N], X[x-dJ[N], X[xJ[N-d]) :

}
// interpolate and offset interior grid points
for (x=d;/ x<=Nd 5 x+=D)

{
for (y=D ., y<=N-d: @ y+ D)
Xl y][x] = F4(X[ yidi[x], X[ y-di[x], X[yl[x+d], X[yl[x-d]) :

}
{or (x =D/, x<=Nd ., x+ D)

for (y=d. y<=N-d  y+= D)
Xl ,V][ x] = F4 (X[, ,wd][ x], Xy-dl[x], X[yl[x+d], X[yllx-d])

//displace other points also If needed

J{'.f (addition)
for (x ={0 ; x <= N . x+=D)
for (y = 0

;y <= N . y=D)
XyJx] = X[yl[x]+deltargauss. Gauss() .
fo{r (x =d . x <= N-d . x+=D)

for (y=d: y <= N-d ,; y+=D)
Xlyilx] = X[yJ[xJ+deltasgauss. Gauss()
}
b=z ;
a=2

}
return IRUE ;
}

(38 7) Genland Scape &+ 2|AE
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int i Jj. size .
float min, max .

obj =X .
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GetLandData ((LandScape &obj, INT scale) const

z;or(j=0'j<size;j4+)

if (min > Gbi[A]L7]) min = abi[i]Li] :
i (o ¢ B 07

}
max—=m'n:
for (i=0.1<s

(max < objli

i]) max = objli

5 (-0 _7<szze J++)

obilil[i] —= min ;
obj[ill7] /= max

objli]

7] *= scal

abJ[.zJ[JJ - sazle’ 7 2 of .

}
return TRUE .
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