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Smulation about dynamic water environment of NSBD smulation system

Ye Haijian, Liu Xudong, Luo Hui
(Computer and Network Center , China Agricutural University , Beijing 100083, China)

Abstract Dynamic water environment simulationis the key of NSBD (North to South Water Transfer Project) scene sim-
ulation. By the analyzing of the water simulation method and the need of NSBD Simulation System, this paper give a

way whichis based on water wave theory and Computer Graphics to develop the dynamic water environment. It is good
for the dynamic water environment.
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200 m x 200 m, 10 m,
2
2.1 2.2
OpenGV S
, k w OpenGV S API,
0 :
; Open@
mXxn , ( 3, :
M X N Dynamic water :
_ ?y typedef struct{
vec3 *ooord table;
NTTT Ty int * dy.cindex ;
int *g.cindex2;
- = \ int *g.cindex3;
' M I int *g.cindex4 ;
3 float dynrangex; X
FHg.3 GRID modd
: 3 float dynrangey; y
(xi,y), (S«,Sy) t
: 3
; float searangex;
Xwj = Xj+ Sx, Ywj=Yj + Sy (4) float sarangey;
, float sep.x; X
, (6]
¢ (x,y) = Hrige + iZZ a00s[ ki (xsrb + float Py Y
ycod) +Wit +Q;] (%) int  numocoordx;
X oy int num.coordy;
; Hride 0N 0 2 int n; X
i 8 s ki = int m; y
w? g i float height ;
) ai [
, }Dynamic water ;
Zwj = Hride (6) 4
(5) , Ca W; Dynamicwater
sarangex searangey ,
, , dynrangex dynrangey ,step.x step.y
, ,crood table
, , croodtable[i] i

10000 m x 10 000 m ,
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4 «C )
Fg.4 Smulated water surface

4 dynrangey = dynrange
x=50,sep.x = step.y =10,
X,y
i=0;
for(row = - m;row < =m;row + +) m

= (int) (dynrangey/ step.y) +0.5) ;
{
y=row *sep.y;
for(col = - n;ool < =n;ool + +) n=
(int) (dynrangex/ step.x) +0.5) ;
{
coordtable[i][ X IND] =col *step.x;
coordtable[i][ Y. IND] =vy;
coordtable[i][ZIND] =0.0;

, (-n,-m)
0, , (4)

(x,y)

dy.index , sin
dex , sindex2 s.index3;

, normindex ,

, (6)
(5) : :

C(x,y) = Hrige + vZZain[ xKi+ yKi +Wit +@;]

(7)
, Numwaves , W
[MAX WAV ES] ; Kx[ MAX WAV ES]
Kxi; Ky [ MAX WAV ES] Kyi; Amp [ MAX
WAVES] (4 , i : Phi [ MAX
WAVES] o,
Numwaves

wt [ Numwaves] = W[ Numwaves] * current.
time; current time
i=0; 0
for(row = 0;row < numooordy ;row + +)
numcoordy=2 *n+1;
{
for(col =0;00l < num.coord x ;col + +)
numcoordx =2 *m+1;
{
x = coord-table[i] [DB.WEST.IND] + eye

X,

y =coord table[i][DB.NORTH.IND] + eye
Yy,

z=0.0;

for(j =0;j <Numwaves;j + +)

{

ang=wt[j] + (Kx[j] *x) + (Ky[j] *y) +
Phi[j];

dip[j] = height + codf (ang) *Amp[j];

height =0;

z+ =dip[j];

}

coord table[i][DB.V ERT.IND] =z;

i+ +;

(6)
: Zwj = HrTide = height =0,

OpenCGL ;
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glBegin() ; : :
glVertex3f (x ,y ,2) ;
ol End() ; :
4 , :
gl Color4f (r ,g,b,a) ;
olNormal3f (x ,y ,2) ;
ol TexCoord2f (u,v) ;
[1] Peachy D. Modding waves and surf[A]. Proceedings of
SIGGRAPH86[ C] ,Louisana:ACM SI GGRA PH ,1986. 65
74
[2] Foumier A, Reeves W. A smple modd ocean waves[A].
Proceedings of SIGGRAPH86[ C] ,Louisana: ACMSIG
GRAPH ,1986.75 84
[3] TsSo.p, Barsky B. Modding and rederi waves[J].
ACMT Ransactionson Graphics, 1987 ,6(3) :191 214
[4] Michad E, GossA. Red time particle system for digplay
of ship waakes[J]. |EEE Computer Graphics & Applica
tions,1990,272(7) :30 35
[5] Michl K, Gavin M. Rapid, gable fluid dynamics for
computer graphics[J]. Computer Graphics, 1990, 24

5
Fg.5 Redity water surface

3 (4) :49 54
' (6] , : [3].
) , ,2000,21(4) :33 36
3 ) [7] " [ M ] . : 1
1994.262 331
( 35 ) GIDGC ,
1) : Uss
DPRAM ,
2) 16 bit CPU
[1] JozWiak L. Qudity-driven sysem on a chip desgn[J].
3) / 1 024 bit IEEE 2000 First Internationa Symposum on Qudity
RSA  / 5 .s!DES / Hectronic Desgn, 2000 ,6(3) :93 102
2 Mbit- s 21 '
[M]. : ,2000:80 101
' [3] . Verilog HDL

: : ; ) M]. ,1998:18 30



