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B 0000000

0o92:000000000000000 0930920000000

B O0O0O0OODOOO
(00000000000 0000000000000000)

//008
#define BETA 0.95

//0000000000000000 /LengthPer
/710000 1/100000000000100%x 1000 100000
#define LengthPer 10

typedef int boolean;
#define true 1
#define false O

#define OB false //000000O0DOOOOODOO
#define FIXATION true //000000O0OO0D0 (OOODOCOOODOCOOOODOO)
#define DOPPLER false //000000O0O000O0OO

//00000000

#define MAX_LENGTH 30 //00 (x0O)
#define MAX_DEPTH 70 //000 (z0O)
#define MAX_HEIGHT 5 //00 (y0O)

//1000000000000000004
#define MAX_Lambda 2

//000000
#define CAMERAx 15
#define CAMERAy 1
#define CAMERAz 20

//00000000C0000D0000
#define CGlength 15.0

//000000

#define GAZEx CAMERAx
#define GAZEy CAMERAy
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B 0000000

#define

GAZEz CAMERAz-CGlength

//000000000000DO000

#define

PointSize 100.f

/0000000000000 O000O0O0000ooboooOoooDoooooo

#define
#define
#define

CRITERIA_X 5.0
CRITERIA_Y 0.0
CRITERIA_Z -2.0

/0000000

#define
#define
#define

ROTATION 15.0 //00000000O00OO
M_PI 3.14159265358979
TurnoverRate M_PIxROTATION/180.0

//0000

#define

Stride 1.0

//00000

#tdefine
#define
#define
#define

LigPosX 0.4f
LigPosY 0.2f
LigPosZ 0.3f
LigPosW 0.f

(/00000 000

#tdefine
#define
#define
#define

AMB_R 0.5f
AMB_G 0.5f
AMB_B 0.5f
AMB_A 1.f

//00000 000

#define
#define
#define
#define

//0000ooo

#define
#define
#define
#define

DIFF_R 1.f
DIFF_G 1.f
DIFF_B 1.f

A1l.f

o
1.f
1.f
1.f
1.f

/000000000

#define

glSHIN 100.2f

//000000

//000
#define
#define
#define

GROUND_SPEC_R 0.8f
GROUND_SPEC_G 0.8f
GROUND_SPEC_B 0.8f
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B 0000000

#define GROUND_SPEC_A 1.f
//0000000

#define GROUND_AandD_R 0.8f
#define GROUND_AandD_G 0.8f
#define GROUND_AandD_B 0.8f
#define GROUND_AandD_A 1.f

/0000000
#define LIMIT_PURPLE 380
#define LIMIT_RED 750

//0000000 (CIE) 0193100000 creddononO
//0 700 O 546.1 O 435.8

#define RED 700

#define GREEN 546

#define BLUE 436

//0000000000000
#define ORANGE 625
#define YELLOW 570
#define CYAN 500
#define INDIGO 420
#define PURPLE 405

/00

OO0 s770597nm O UOOOOOOOUOODOOOOO 625 - 590 nm(]
00 5700585nm 00O

00 s000520nm O OOO
00 4300450nm O OO

OO0 3800430nm OO

*/

/000000

#define ORANGE 605
#define YELLOW 580
#define CYAN 490
#define INDIGO 420
#define PURPLE 405

*/

typedef struct{
boolean object;

int WaveSum;

int lambda[MAX_Lambda];
double Yi[MAX_Lambda];
}XYZobject;

//0000000000000C000O0C00000ODO000DO000D 00 (MAX_Lambda)
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B 0000000

typedef struct{
boolean object;

double z;

int WaveSum;

int lambda[MAX_Lambdal];
double Yi[MAX_Lambda];
}XYobject;

typedef struct{
boolean object;

boolean visibility;

int WaveSum;

int lambda[MAX_Lambdal];
double Yi[MAX_Lambda];
boolean left; //X000000000000000
boolean right; //X00
boolean buttom; //YO [
boolean top; //Yyono
boolean front; //Z0O0O
boolean back; //Z200
FXYZvisibility;

typedef struct{
double R;
double G;
double B;

}RGB;

typedef struct{
double V;
double S;
double H;

}HSV;

typedef struct{
boolean object;
double R;
double G;
double B;

IXYZ;

int roundl(double str);

void Ground();

HSV RGBtoHSV(RGB rgb);

RGB HSVtoRGB(HSV hsv);

int redJudg(int HO);

int greenJudg(int HO);

int blueJudg(int HO);

RGB DopplerSynthesis(double X, double Y, double Z, int lambdal], double Yi[], int sum);
double Lorentz(double 1, double vc);
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C JooOooDbOooooooonDo

double Deformation(double LL, double Y, double zC, double a, double h, double b, double vc);

C 0O0ODO0OO0O0oboooboboo

#include <stdio.h>
#include <stdlib.h>
#include <my/myhead.h>

#pragma warning(disable : 4996)

/*
goooooad
100 XYyZO0OOoOOoOO qoogoxyzooooooo)
20000: 0000000000000 bDU0UbLOUOob oL UobOobOUoOUuOoon
oooo0x, y, z, n, A, Yi, sum0O (DO 70)0000

*/

int main(int argc, char *argv[]){

int x1, y1, z1, x2, y2, z2;

int MAXx=0, MAXy=0, MAXz=0;

boolean ob;

char name[64] ;

FILE *fp;

XYZobject xyz[MAX_LENGTH] [MAX_HEIGHT] [MAX_DEPTH] ;

int x, y, z, tmpX=-1, tmpY=-1, tmpZ=-1;

int lambda, sum, count;

double Yi; //0000 0o01.0

if (arge > 2){

printf("O0 0000000000 OC0OOODOO0ODOODO0OOOO0OO0O0ON\n");
scanf ("%d", &x);

exit(1);

}

/¥arge=100000000000000000x*/

if (arge==1){

doA{

printf("3D0 00000000000 0O0OO0OO0O0OO0OOOOON\n");

printf("00 x(%d00), OO y(kdOO), OODO 2z(kd00) 0000 30000O0OO0ODOOO

\n", MAX_LENGTH, MAX_HEIGHT, MAX_DEPTH);

scanf ("%d %d %d", &MAXx, &MAXy, &MAXz);

}while(!(1<=MAXx && MAXx<=MAX_LENGTH && 1<=MAXy && MAXy<=MAX_HEIGHT && 1<=MAXz && MAXz<=MAX_DEPTH

for(x=0; x<MAXx; x++){
for(y=0; y<MAXy; y++){
for(z=0; z<MAXz; z++){
xyz[x] [y] [z] .object = false;
xyz[x] [y] [z] .WaveSum = O;
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C JO0OoOooDboooooooDo

xyz [x] [y] [z] . lambda[0] =
xyz[x] [yl [z] .Yi[0] = 0.0;
}
}
}

0;

printf("0 0000000000 \n\n");

Yelse{
if ((fp = fopen(argv[1], "r")) == NULL){
fprintf(stderr, "O0O0O0%s0000000\n", argv[i]);

//00000
scanf ("%d", &x);

exit(1);

Yelseq{

/0000000000000004dx*/

fscanf (fp, "%d %d %d", &MAXx, &MAXy, &MAXz);

while(fscanf (fp, "%d %d %d %d %d %1f %d", &x, &y, &z, &ob, &lambda, &Yi, &sum) != EOF){
//000+tmp000000000O0O0O0O0ODOOOOOODOOOODOOO

if (! (tmpX==x && tmpY==y && tmpZ==z)){
//0000o0ooo

count = O;

xyz[x] [y] [z] .object = ob;
xyz[x] [y] [z] .WaveSum = sum;

xyz[x] [y] [z] .1lambda[count] = lambda;
xyz[x] [y] [2z] .Yi[count] = Yi;

Yelseq{
//000000000000

count++;

xyz[x] [y] [z] . lambda[count] = lambda;
xyz[x] [y] [z] .Yi[count] = Yi;

X
tmpX = x;
tmpY = y;
tmpZ = z;
by

00000000000/
fclose(fp);
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C JooOooDbOooooooonDo

printf("O0 00000000000 \n\n");
}
}

/00000000000000000=*/

/0000000000000 000RGBO 40000000%*/

/0000000000000 -00000000000000Ox*/

while(1){

printf ("0000000 oO0Ox=%d y=%d z=/d000000000000O\n", MAXx, MAXy, MAXz);
printf("0000000OO0OOCOO0OOC-1 -1 -100000)\n");

printf ("0 000000D0OC0O0O0 < O0000O0O0O0OOCOOO0ODOOOO0O0DOOONa;

scanf ("%d %d %d", &x1, &yl, &zl);

/000000000 O0OO0O0O000000x/

if ((0<=x1 && x1<MAXx) && (0<=yl &% y1<MAXy) && (0<=z1 && z1<MAXz)){

/000000000 or-1-1-100000000 %/

while(1){

printf ("00000 x:%d00%00 y:%d00%d00 =z:%d00%d00\n", x1, MAXx, yl, MAXy, zl, MAXz);
printf("0 00000000 0OO0O0OOOC(C-1 -1 -110000000000)\n";

scanf ("/d %d %d", &x2, &y2, &z2);

if (((0<=x2 && x2<MAXx && x1<=x2) && (0<=y2 && y2<MAXy && yi1<=y2) && (0<=z2 && z2<MAXz && z1<=z2))
Il (x2==-1 && y2==-1 && z2==-1))
break;

printf("0 0000000 ODOOOOCOOODOO0O0OONa";
}

Yelse{
/00000000000000000000000000 x/
if (x1==-1 && yl==-1 && zl==-1)

break;

}

/*-1-1-100000000000000=x*/

if (x21=-1 && y2!=-1 && z2!=-1){

while(1){

printf ("0 00000000%00000000000000%A0000000000\n", true, false);
scanf ("%d", &ob);

if (ob==false || ob==true)

break;

}

if (ob == 1){
//000000000
count = 0;

/000000000000x*/
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C JO0OoOooDboooooooDo

while (MAX_Lambda > count){

while(1){

printf ("O0 (m) 0000 (0O01.00) 00000000 O0O\n");
scanf ("%d %1f", &lambda, &Yi);

//000000000

if(0.0 <= Yi && Yi <= 1.0)

break;

else

printf("0 0000000\ OO0OOOOOODOOONn";
}

/000000000 =%/

for(x=x1; x<=x2; x++){

for(y=y1; y<=y2; y++){

for(z=z1; z<=z2; z++){
xyz[x] [y] [z] .object = true;
xyz[x] [y] [z] .WaveSum = count + 1;
xyz[x] [y] [z] . lambda[count] = lambda;
xyz[x] [y] [z] .Yi[count] = Yi;

}

}

}

count++;

if (MAX_Lambda > count){

/0000000000000 0000O0O0O0000000DO0O0

printf ("0 000000000000 OO0O0OOOOO0OO0OO00O0O0OO000N\n");
printf ("0 0000000000COD 100000000000DOO oO0O0ODOO0O00OO0ONn");
scanf ("%d", &ob);

if (ob==0)

break;

printf("00000000000O00O00%d0000000000000OO\n", MAX_Lambda - count);
}
}

printf("O0000000000OOOCOOCODOON\n";
}elsed{

/0 0000/

for(x=x1; x<=x2; x++){
for(y=y1; y<=y2; y++){
for(z=z1; z<=z2; z++){
xyz[x] [y] [z] .object = false;
xyz[x] [y] [z] .WaveSum = O;

}

}

+
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printf ("0 0000000 COCOOOOCOONn");
}
}
}

/00000000000000=*/

while(1){
printf("00000000OD0O0OOOCOOOOOO0ON\n";

scanf ("%s", name);

if ((fp = fopen(name, "w")) == NULL) {
fprintf(stderr, "OOOD0O%sO0000000O\n", name);
}else

break;

}

000000000010 00xyz00O000O00O00O00O0O0OOx*/
fprintf (fp, "%d\t %d\t %d\n", MAXx, MAXy, MAXz);

for(x=0; x<MAXx; x++){

for(y=0; y<MAXy; y++){

for(z=0; z<MAXz; z++){

count = 0;

fprintf(fp, "%d\t %d\t %d\t %d\t %d\t %f\t %d\n",

x, v, z, xyzl[x][yl[z].object,

xyz[x] [y] [z] .lambda[count], xyz[x][yl[z].Yilcount], xyz[x][y][z].WaveSum);

if (xyz[x] [yl [z] .WaveSum > U){ /0000000000 0O0O0O0O=*/
count = 1;

while(xyz[x] [y] [z] .WaveSum > count){

fprintf(fp, "%d\t %d\t %d\t %d\t %d\t %f\t %d\n",

X, ¥, 2, xyz[x] [yl [z].object,

xyz[x] [y] [z] . lambda[count], xyz[x] [yl [z].Yilcount], xyz[x] [yl [z].WaveSum);
count++;

O R

fclose(fp);

return O;

}
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D OPENGLOOOOOOOOOOOOOOOOOOOOODO (3DDOPPLER.C)

D OpenGLOOD000000D0O0OO0OOO0OOOODOOODO (3Ddoppler.c)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <my/myhead.h>
#include <gl/glut.h>

#pragma warning(disable : 4996)
#define DRAW_LENGTH 1.0/LengthPer

/%

oboooooog

oboo0o0oob0d EeEscO0OO0O0O0O0OOO
gboooooobooooooboo
PageUp U 0 0O 0 U PageDown [0 [ I
Home OO O0OOODOOODO
gbO0OoOooOo0O1000

adwx OO OOOOOO
Oa:0000000000
Od:0000000000
Ow:00000000
Ox:00000000
00000000 o000y
r000goooooooon

*/

//000000

XYZvisibility xyz[MAX_LENGTH] [MAX_HEIGHT] [MAX_DEPTH];

XYobject xyzSavel [MAX_LENGTH*LengthPer] [MAX_HEIGHT*LengthPer];
XYobject xyzSave2[MAX_LENGTH*LengthPer] [MAX_HEIGHT*LengthPer];
/00000000000

int MAXx=0, MAXy=0, MAXz=0;

/00000000

double CameraX=CAMERAx, CameraY=CAMERAy, CameraZ=Lorentz(CAMERAz, BETA);
//000000000

double GazeX=GAZEx, GazeY=GAZEy, GazeZ=GAZEz;

/000000000 @O0 z000O0OOODOOOOoOOOOOoOoQoO)

double thetaXZ=acos((GAZEz-CAMERAz) /CGlength) ;

//000000000000000d

//00000000000000000000000000D00O00O0
//00000000000000000000000000

double observerX=CAMERAx, observerY=CAMERAy, observerZ=Lorentz(CAMERAz, BETA);

double CriteriaX=observerX+CRITERIA_X, CriteriaY=observerY+CRITERIA_Y, CriteriaZ=observerZ+CRITERI
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D OPENGLOOOOOOODOOOOOOOOOOOOOOOO (3DDOPPLER.C)

//00 (0OO0000OO0oOooooo)

GLfloat lightAmb[] = {AMB_R, AMB_G, AMB_B, AMB_A};
GLfloat lightDiff[] = {DIFF_R, DIFF_G, DIFF_B, DIFF_A};
GLfloat lightSpec[] = {SPEC_R, SPEC_G, SPEC_B, SPEC_A};

//00000
GLfloat lightPos[] = {LigPosX, LigPosY, LigPosZ, LigPosW};

/00 (DO00ooooooooooo)
GLfloat Spec[] = { 0.628281f, 0.555802f, 0.366065f, 1.f};
GLfloat Shin = glSHIN;

/000000000

void Architecture(FILE *fp){

int x, y, z, ob, lambda, sum;

int count=0, tmpSum, tmpx, tmpy, tmpz;
double Yi;

fscanf (fp, "%d %d %d", &MAXx, &MAXy, &MAXz);

while(fscanf (fp, "%d %d %d %d %d %1f %d", &x, &y, &z, &ob, &lambda, &Yi, &sum) != EOF){
count = 1;

xyz[x] [y] [z] .object = ob;
xyz[x] [y] [z] . lambda[0] = lambda;
xyz[x] [yl [2z].Yi[0] = Yi;
xyz[x] [y] [z] .WaveSum = sum;

tmpSum = sum;

tmpx = X;
tmpy = y;
tmpz = z;

//000000000000O00000DOO0
while ((tmpSum>count) && (tmpx==x && tmpy==y && tmpz==z) && MAX_Lambda>count){
fscanf (fp, "%d %d %d %d %4 %1f %d4d", &x, &y, &z, &ob, &lambda, &Yi, &sum);

xyz[x] [y] [z] . 1lambda[count] = lambda;
xyz[x] [yl [2z] .Yi[count] = Yi;

count++;

}

}

}

void cube(double x, double y, double z, RGB rgb){
float Rf, Gf, Bf;

//0000000000000000
glColorMaterial (GL_FRONT_AND_BACK, GL_AMBIENT);
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D OPENGLOOOOOOOOOOOOOOOOOOOOODO (3DDOPPLER.C)

Rf = (float) (rgb.R*0.9);
Gf = (float) (rgb.G*0.9);
Bf = (float) (rgb.B*0.9);

glColor4f (Rf, Gf, Bf, 1.f);

//00000000000000
glColorMaterial(GL_FRONT_AND_BACK, GL_DIFFUSE);
Rf = (float)rgb.R;

Gf (float)rgb.G;

Bf (float)rgb.B;

glColor4f (Rf, Gf, Bf, 1.f);

/000000
glPushMatrix () ;
glTranslatef(x, y, z);
glutSolidCube (DRAW_LENGTH) ;
glPopMatrix () ;

}

void clearSavel (O{

int x, y;

for(x=0; x<MAX_LENGTH*LengthPer; x++){
for(y=0; y<MAX_HEIGHT*LengthPer; y++){
xyzSavel[x] [y] .object = false;

}

}

}

void clearSave2(){

int x, y;

for(x=0; x<MAX_LENGTH*LengthPer; x++){
for(y=0; y<MAX_HEIGHT*LengthPer; y++){
xyzSave2[x] [y] .object = false;

}

}

}

void Savel(int x, int y, int z, double X, double Y, double Z){
int arrayX, arrayY; //000 20000000000

double xDif, yDif, zDif; //00000000ODOOOO

double CoordinateZl, oldZ;

RGB rgb;

/00000000000 OOoO0O0O0oOooOoooboooooo
arrayX = roundl(X/DRAW_LENGTH) ;
arrayY = roundl(Y/DRAW_LENGTH) ;

//000000

xDif = X - CriteriaX;
yDif =Y - CriteriaY;
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D OPENGLOOOOOOODOOOOOOOOOOOOOOOO (3DDOPPLER.C)

zDif = Z - Lorentz(CriteriaZ, BETA);

//000 z00000 O0OOD0OOXyz,0ODOODOODO xyzO0O0O betaODOO
xyzSavel [arrayX] [arrayY] .z = Deformation(CRITERIA_X, CRITERIA_Y, CRITERIA_Z, xDif, yDif, zDif, BEI

/0000000 000xyzO0OOOOOO0OOoooooooo0ooo 70
rgb = DopplerSynthesis(observerX-X, observerY-Y, observerZ-Z, xyz[x] [y][z].lambda, xyz[x][y][z].Y:

//00 00000 z0000000000000DOO0O0OODOO

/00000 z00000000000000D000

if(z>0){

if (xyzSave2[arrayX] [arrayY].object==true){

zDif = (Z-DRAW_LENGTH) - Lorentz(CriteriaZ, BETA);

01dZ = Deformation(CRITERIA_X, CRITERIA_Y, CRITERIA_Z, xDif, yDif, zDif, BETA);
for(CoordinateZ1=01dZ; CoordinateZl < xyzSavell[arrayX] [arrayY].z; CoordinateZl += DRAW_LENGTH){
cube(X, Y, CoordinateZl, rgb);

}

1

cube(X, Y, xyzSavel[arrayX] [arrayY].z, rgb);

//000o0n

xyzSavel[arrayX] [arrayY] .object = true;

xyzSavel [arrayX] [arrayY] .WaveSum = xyz[x] [y] [z] .WaveSum;

memcpy (xyzSavel [arrayX] [arrayY] .lambda, xyz[x] [y][z].lambda, MAX_Lambda) ;
memcpy (xyzSavel [arrayX] [arrayY] .Yi, xyz[x] [y][z].Yi, MAX_Lambda);

}

void Save2(int x, int y, int z, double X, double Y, double Z){
int arrayX, arrayY; //000 20000000000

double xDif, yDif, zDif; //00000000ODOOOO

double CoordinateZ2, o0ldZ;

RGB rgb;

/00000000000 OOO0O00OOoOoOoobooooooo
arrayX = roundl(X/DRAW_LENGTH) ;
arrayY = roundl(Y/DRAW_LENGTH) ;

/000000

xDif = X - CriteriaX;

yDif = Y - CriteriaV;

zDif Z - Lorentz(CriteriaZ, BETA);

//000z00000 0O0OOO0O0OD0XYZ,0ODOOOO0O xyzOOO betaOOO
xyzSave2[arrayX] [arrayY] .z = Deformation(CRITERIA_X, CRITERIA_Y, CRITERIA_Z, xDif, yDif, zDif, BEI

/0000000 O00D0XxyzOOODODOOOoOoODODoOOooooDoooo 70
rgb = DopplerSynthesis(observerX-X, observerY-Y, observerZ-Z, xyzl[x][y][z].lambda, xyz[x][y][z].Y:

//00 00000 zO0OODODOOOODOOOOODOOOOODO
/00000 z0000000000CO00O00O0DOO
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if (z>0){

if (xyzSavel[arrayX] [arrayY].object==true){

zDif = (Z-DRAW_LENGTH) - Lorentz(CriteriaZ, BETA);

01dZ = Deformation(CRITERIA_X, CRITERIA_Y, CRITERIA_Z, xDif, yDif, zDif, BETA);
for(CoordinateZ2=0ldZ; CoordinateZ2 < xyzSave2[arrayX] [arrayY].z; CoordinateZ2 += DRAW_LENGTH){
cube(X, Y, CoordinateZ2, rgb);

}

1

cube(X, Y, xyzSave2[arrayX] [arrayY].z, rgb);

//00000

xyzSave2[arrayX] [arrayY] .object = true;

xyzSave?2 [arrayX] [arrayY] .WaveSum = xyz[x] [y] [z] .WaveSum;

memcpy (xyzSave2 [arrayX] [arrayY] .lambda, xyz[x] [y][z].lambda, MAX_Lambda) ;
memcpy (xyzSave2 [arrayX] [arrayY] .Yi, xyz[x] [y][z].Yi, MAX_Lambda);

}

void XYdrawSavel(int z, double Z, int count){
int x, y;

double Y, X;

double sideTop, sideButtom; //00000000O

for(y=0; y<=MAXy-1; y++){

for(x=0; x<=MAXx-1; x++){

if (xyz[x] [yl [2] .visibility == true){

if ((countLengthPer==0 && xyz[x] [y] [z] .front==true) || ((count+l)%LengthPer==0 && xyz[x] [y] [z] .Dbac
if (xyz[x] [y] [z] . front==true && countLengthPer==0){ //front OO O0O

for(Y=y; Y<y+1-DRAW_LENGTH/10.0; Y+=DRAW_LENGTH){

for (X=x; X<x+1-DRAW_LENGTH/10.0; X+=DRAW_LENGTH){

Savel(x ,y, z, X, Y, 2);

1

Yelse{ if (xyz[x] [y] [z].back==true && (count+1)%LengthPer==0){ //backOOOO
for(Y=y; Y<y+1-DRAW_LENGTH/10.0; Y+=DRAW_LENGTH){

for (X=x; X<x+1-DRAW_LENGTH/10.0; X+=DRAW_LENGTH){

Savel(x ,y, z, X, Y, 2);

1

}r

Yelse{

/0000000

sideTop = 1.0;

sideButtom = 0.0;

//top 000

if (xyz[x] [y] [z] . top==true){

sideTop -= DRAW_LENGTH;

Y=y+1.0-DRAW_LENGTH;

for(X=x; X<x+1-DRAW_LENGTH/100.0; X+=DRAW_LENGTH){
Savel(x ,y, z, X, Y, 2);

X

X
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//buttom 0 00

if (xyz[x] [y] [z] . buttom==true){

sideButtom += DRAW_LENGTH;

Y=y;

for(X=x; X<x+1-DRAW_LENGTH/10.0; X+=DRAW_LENGTH){
Savel(x ,y, z, X, Y, Z);

}

}

//right 00O

if (xyz[x] [y] [z] .right==true){

X=x+1-DRAW_LENGTH;

for(Y=y+sideButtom; Y<y+sideTop-DRAW_LENGTH/10.0; Y+=DRAW_LENGTH){
Savel(x ,y, z, X, Y, 2);

}

X

//left 000

if (xyz[x] [y] [2] .1left==true){

X=x;

for(Y=y+sideButtom; Y<y+sideTop-DRAW_LENGTH/10.0; Y+=DRAW_LENGTH)<{
Savel(x ,y, z, X, Y, Z);

}

}

}

13

}

void XYdrawSave2(int z, double Z, int count){
int x, y;

double Y, X;

double sideTop, sideButtom; //00 000000

for(y=0; y<=MAXy-1; y++){

for(x=0; x<=MAXx-1; x++){

if (xyz[x] [yl [2] .visibility == true){

if ((countLengthPer==0 && xyz[x] [y] [z].front==true) || ((count+1)%LengthPer==0 && xyz[x] [y] [z] .ba
if (xyz [x] [y] [z] .front==true && countLengthPer==0){ //frontO OO0

for(Y=y; Y<y+1-DRAW_LENGTH/10.0; Y+=DRAW_LENGTH){

for(X=x; X<x+1-DRAW_LENGTH/10.0; X+=DRAW_LENGTH){

Save2(x ,y, z, X, Y, 2);

1}

Yelse{ if (xyz[x][y] [z].back==true && (count+1)%LengthPer==0){ //backOO0OO
for(Y=y; Y<y+1-DRAW_LENGTH/10.0; Y+=DRAW_LENGTH){

for (X=x; X<x+1-DRAW_LENGTH/10.0; X+=DRAW_LENGTH){

Save2(x ,y, z, X, Y, 2);

}}r

1}

Yelse{
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/0000000
sideTop = 1.0;
sideButtom = 0.0;

//top 000

if (xyz [x] [y] [z] . top==true){

sideTop —-= DRAW_LENGTH;

Y=y+1.0-DRAW_LENGTH;

for(X=x; X<x+1-DRAW_LENGTH/100.0; X+=DRAW_LENGTH){
Save2(x ,y, z, X, Y, 2);

}

}

//buttom O OO

if (xyz[x] [y] [2] . buttom==true){

sideButtom += DRAW_LENGTH;

Y=y,

for(X=x; X<x+1-DRAW_LENGTH/10.0; X+=DRAW_LENGTH){
Save2(x ,y, z, X, Y, 2);

}

}

//right 000

if (xyz[x] [y] [z] .right==true){

X=x+1-DRAW_LENGTH;

for(Y=y+sideButtom; Y<y+sideTop-DRAW_LENGTH/10.0; Y+=DRAW_LENGTH){
Save2(x ,y, z, X, Y, 2);

}

}

//left 000

if (xyz[x] [yl [2] .1left==true){

X=x;

for(Y=y+sideButtom; Y<y+sideTop-DRAW_LENGTH/10.0; Y+=DRAW_LENGTH){
Save2(x ,y, z, X, Y, 2);

}

}

}

13}

}

/000000000

void testSave2(int x, int y, int z, double X, double Y, double Z){
double xDif, yDif, zDif; /000000000000

double zz;

RGB rgb;

//000000

xDif = X - CriteriaX;
yDif =Y - CriteriaY;
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zDif = Z - Lorentz(CriteriaZ, BETA);

//000 z00000 0O0O0O00D0XYZ, 00000000 xyzO0O0O betaOOO
zz = Deformation(CRITERIA_X, CRITERIA_Y, CRITERIA_Z, xDif, yDif, zDif, BETA);

/0000000 000xyzO0OOOOOO0OOoooooooo0ooo 70
rgb = DopplerSynthesis(observerX-X, observerY-Y, observerZ-Z, xyz[x] [y][z].lambda, xyz[x][y][z].Y:

//00 00000 zO0OOOOOOOOOOOOOOOOOoOoaO
cube(X, Y, zz, rgb);
}

//000000000000000D00
//10000000 11 0 3 1 625 1.000000 1
void TESTfunc(){

double X, Y, Z=0.0;

double startX, endX;

startX = CAMERAx - 100.0;

endX = CAMERAx + 100.0;

for(Z=0.0; Z<1.0; Z+=DRAW_LENGTH){

for (X=startX; X<endX; X+=DRAW_LENGTH){
for(Y=0.0; Y<10.0; Y+=DRAW_LENGTH){
testSave2(11, 0, 3, X, Y, Z);

1

}
//000000000000DOO000O0DoOoOoooDO
//—==—=———= OO0O0o0o00o0000-----—-—--—--- //
void display(void){

int z;

int count=0, i;

double Z, lorentz, lorentzDrawLength;
//float Rf, Gf, Bf;

//RGB TMP;

glClear (GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

glloadIdentity();
gluLookAt (CameraX, CameraY, CameraZ, GazeX, GazeY, GazeZ, 0.0, 1.0, 0.0);

//0000ooo
glLightfv(GL_LIGHTO, GL_POSITION, lightPos);

glEnable (GL_COLOR_MATERIAL) ;
glMaterialf (GL_FRONT_AND_BACK, GL_SHININESS, Shin);

//00000
Ground () ;
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//test //000000

if (0B==true){

glColordf(1.f, 0.f, 0.f, 1.£);

glPushMatrix () ;

glTranslatef (CAMERAx, CAMERAy, Lorentz(CAMERAz, BETA));
glutSolidCube(0.5);

glPopMatrix () ;

glColor4f(1.f, 1.f, 0.f, 1.£);

glPushMatrix () ;

glTranslatef (CAMERAx, CAMERAy, Deformation(CRITERIA_X, CRITERIA_Y, CRITERIA_Z, -CRITERIA_X, -CRITI
//glutSolidCube(0.5) ;

glPopMatrix () ;

}

//TESTfunc() ;

if (FIXATION==false){
observerX=CameraX;
observerY=CameraY;
observerZ=CameraZ;

Yelse{

observerX=CAMERAX;
observerY=CAMERAy;
observerZ=CAMERAz;

}
CriteriaX=observerX+CRITERIA_X;
CriteriaY=observerY+CRITERIA_Y;
CriteriaZ=observerZ+CRITERIA_Z;

count = 0;

//200000000000000004d
lorentz = Lorentz(1.0, BETA);
lorentzDrawLength = lorentz * DRAW_LENGTH;

//2000000000000000 VectorOOOOOOQOOOO
//count 00000 Save 00000000 DOOO0OO0 save2 00 000D0OOOOOO0O
for(z=0; z<=MAXz-1; z++){

for(i=0; i<LengthPer; i++){

Z = count * lorentzDrawlLength;

if (count%2==0){

clearSave2() ;

XYdrawSave2(z, Z, count);

}else{

clearSavel();

XYdrawSavel(z, Z, count);

}

count++;
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¥
}
glDisable (GL_COLOR_MATERIAL) ;

glutSwapBuffers();
}

void reshape(int w, int h){
glViewport(0,0,w,h);
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity();

gluPerspective(30.0, double(w)/h, 1.0, 1000.0);
glMatrixMode (GL_MODELVIEW) ;
}

void idle(void){
glutPostRedisplay();
}

Y E— 0000000-————mmmmmmmmmm //
void otherInit(void){

glClearColor(1.f, 1.f, 1.f, 1.£);
glClearDepth(1.£);

glEnable (GL_DEPTH_TEST) ;

//0000 (000O0O0ooo0)

glLightfv(GL_LIGHTO, GL_AMBIENT, lightAmb);
glLightfv(GL_LIGHTO, GL_DIFFUSE, 1lightDiff);
glLightfv(GL_LIGHTO, GL_SPECULAR, lightSpec);

/000000000000
glEnable (GL_LIGHTO) ;
glEnable (GL_LIGHTING) ;

//0000000000
glEnable (GL_NORMALIZE) ;
}

/0000000 @oooo)
void keyboard(unsigned char key, int x, int y){
double height;

//[ESCl 00O OO
if (key == 27){
exit (0);

}

switch(key){
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case ’a’: //000

thetaXZ = thetaXZ + TurnoverRate;

if (thetaXZ>M_PI) thetaXZ = thetaXZ - M_PI*2;
GazeX = CameraX + (CGlength * sin(thetaXZ));
GazeZ = CameraZ + (CGlength * cos(thetaXZ));
break;

case ’d’: //000

thetaXZ = thetaXZ - TurnoverRate;

if (thetaXZ<-1#M_PI) thetaXZ = thetaXZ + M_PIx*2;
GazeX = CameraX + (CGlength * sin(thetaXZ));
GazeZ = CameraZ + (CGlength * cos(thetaXZ));
break;

case ’w’: //00000O0O

GazeY++;

break;

case ’x’: //00000O0O

GazeY--;

break;

case ’4’: //90° 000

thetaXZ = thetaXZ + M_PI/2.0;

if (thetaXZ>M_PI) thetaXZ = thetaXZ - M_PIx*2;
GazeX = CameraX + (CGlength * sin(thetaXZ));
GazeZ = CameraZ + (CGlength * cos(thetaXZ));
break;

case ’6’: //90° 000

thetaXZ = thetaXZ - M_PI/2.0;

if (thetaXZ<-1*M_PI) thetaXZ = thetaXZ + M_PI*2;
GazeX = CameraX + (CGlength * sin(thetaXZ));
GazeZ = CameraZ + (CGlength * cos(thetaXZ));
break;

case ’2’: //00000O
thetaXZ = thetaXZ - M_PI;
if (thetaXZ<-1*M_PI) thetaXZ
GazeX = CameraX + (CGlength
GazeZ = CameraZ + (CGlength
break;

case ’f’: //000000000OO

GazeY = Cameray;

break;

case ’r’: //000000000O
GazeX=CameraX;

GazeY=CamerayY;

GazeZ=CameraZ-CGlength;

thetaXZ=acos ((GAZEz-CAMERAz) /CGlength) ;
break;

case ’g’: //0000000ODOO1000
height = 1.0 - Cameray;

CameraY = 1.0;

GazeY += height;

break;

*
*

thetaXZ + M_PI%*2;
sin(thetaXZ));
cos(thetaXZ));

* ¥
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case ’8’: //0000000D0D0OODOODOOODOOO
CameraZ--;

GazeZ--;

break;

case ’9’: //0000000O00O000O00O00OOODOO
CameraZ++;

GazeZ++;

break;

}

}

/0000000000
void specialKey(int key, int x, int y){
double theta;

switch(key){
case GLUT_KEY_UP: //00
theta = thetaXZ;

CameraX += Stride * sin(theta);
GazeX  += Stride * sin(theta);
CameraZ += Stride * cos(theta);
GazeZ += Stride * cos(theta);

break;

case GLUT_KEY_DOWN: //00

theta = thetaXZ - M_PI;

if (theta>-M_PI) theta = theta + M_PI*2;
CameraX += Stride * sin(theta);

GazeX  += Stride * sin(theta);
CameraZ += Stride * cos(theta);

GazeZ  += Stride * cos(theta);

break;

case GLUT_KEY_LEFT: //000000
theta = thetaXZ + (M_PI/2.0);

if (theta>M_PI) theta = theta - M_PI*2;
CameraX += Stride * sin(theta);

GazeX  += Stride * sin(theta);
CameraZ += Stride * cos(theta);

GazeZ += Stride * cos(theta);

break;

case GLUT_KEY_RIGHT: //000000O
theta = thetaXZ - (M_PI/2.0);

if (theta>-M_PI) theta = theta + M_PI*2;
CameraX += Stride * sin(theta);

GazeX  += Stride * sin(theta);
CameraZ += Stride * cos(theta);
GazeZ += Stride * cos(theta);
break;

case GLUT_KEY_PAGE_UP: //00
CameraY++;

GazeY++;

80



D OPENGLOOOOOOOOOOOOOOOOOOOOODO (3DDOPPLER.C)

break;

case GLUT_KEY_PAGE_DOWN: //0 0
CameraY--;

GazeY-—-;

break;

case GLUT_KEY_HOME: //00000000O0O
CameraX=CAMERAX ;

CameraY=CAMERAy;

GazeX = CameraX;

GazeY = CamerayV;

CameraZ=CAMERAz;

GazeZ = CameraZ-CGlength;

break;

case GLUT_KEY_END: //testOO 500000
theta = thetaXZ;

CameraX += Stride*50.0 * sin(theta);
GazeX  += Stridex*50.0 * sin(theta);
CameraZ += Stridex50.0 * cos(theta);
GazeZ += Stridex50.0 * cos(theta);
break;

}

}

/0000000000000

void surfaceOptimization(int x, int y, int z){
//X000000000000000
if (x==0){

xyz[x] [y] [2z] .1left = true;

Yelsed{

if (xyz[x-1] [y] [z] .object==false)
xyz[x] [y] [z] .left = true;

else

xyz[x] [y] [2z] .1left = false;

}

//x00

if (x==MAXx-1){
xyz[x] [y] [2z] .right = true;
Yelsed{

if (xyz[x+1] [y] [z] .object==false)
xyz[x] [y] [z] .right = true;

else

xyz[x] [yl [z] .right = false;

}

//yon

if (y==0){

xyz[x] [y] [z] .buttom = true;
Yelse{

if (xyz[x] [y-1] [z] .object==false)
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xyz[x] [y] [z] .buttom = true;
else

xyz[x] [y] [z] .buttom = false;
}

//Y0 0

if (y==MAXy-1){

xyz[x] [y] [z] .top = true;

Yelsed{

if (xyz[x] [y+1] [2] .object==false)
xyz[x] [yl [z] .top = true;

else

xyz[x] [yl [z] .top = false;

}

//200

if (z==0){

xyz[x] [y] [z] .front = true;
}elsed{

if (xyz[x] [y] [z-1] .object==false)
xyz[x] [y] [z] .front = true;

else

xyz[x] [y] [z] .front = false;

}

//z00

if (z==MAXz-1){
xyz[x] [y] [2z] .back = true;

}else{

if (xyz[x] [y] [z+1] .object==false)
xyz[x] [y] [z] .back = true;

else

xyz[x] [y] [z] .back = false;

}

}

/0000000000040
void Optimization(){
int x, y, Z;

for(x=0; x<MAXx; x++){
for(y=0; y<MAXy; y++){
for(z=0; z<MAXz; z++){
if (xyz[x] [y] [z] .object == true){
xyz[x] [y] [z] .visibility = false;

if(x==0 || x==MAXx-1 || y==0 || y==MAXy-1 || z==0 || z==MAXz-1)

xyz[x] [y] [z] .visibility = true;

else{if (! (xyz[x-1] [y-1] [z-1] .object==true && xyz[x-1] [y-1][z].object==true && xyz[x-1] [y-1] [z+1] .«
xyz[x-1] [y] [z-1] .object ==true && xyz[x-1] [y][z].object ==true && xyz[x-1][y][z+1].object ==t
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xyz[x-1] [y+1] [z-1] .object==true &&
xyz[x] [y-1] [z-1] .object ==true &&
xyz[x] [y] [z-1] .object ==true
xyz[x] [y+1] [z-1] .object ==true &&
xyz[x+1] [y-1] [z-1] .object==true &&
xyz [x+1] [y] [z-1] .object ==true &&
xyz[x+1] [y+1] [z-1] .object==true &&
NA{
//000000000000000Q00oo
xyz[x] [yl [z] .visibility = true;
1}

if (xyz[x] [yl [z] .visibility == true){
surfaceOptimization(x, y, z);

}

33}

}

int main(int argc, char *argv[]){
FILE *file;

int end;

//RGB rgb;

xyz[x-1] [y+1] [z] .object==true && xyz[x-1] [y+1] [z+1].object==1
xyz[x] [y-1]1 [z] .object ==true && xyz[x] [y-1] [z+1].object ==t
&& xyz[x] [y] [z+1] .object ==true &&

xyz[x] [y+1] [z] .object ==true
xyz[x+1] [y-1] [z] . object==true
xyz[x+1] [y] [z] .object ==true
xyz[x+1] [y+1] [z] . object==true

ooo

if ((file = fopen(argv[1], "r")) == NULL){
fprintf(stderr, "O0OO0O%sO0000000O\n", argv(1]);

scanf ("%d", &end);
exit(1);
Yelsed{
Architecture(file);
/0 0000000000=*/
fclose(file);
printf("O0 00000000000 \n\n");

}
//0000000000000O0000DOO
Optimization() ;

glutInit(&argc,argv);

glutInitDisplayMode (GLUT_RGBA | GLUT_

glutInitWindowSize (640, 480);

O

DEPTH | GLUT_DOUBLE);

glutCreateWindow("3D Pseudo Shooting");

//0000000000
glutDisplayFunc(display) ;
glutReshapeFunc(reshape) ;
glutIdleFunc(idle);
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//00000
otherInit();

//00000000000000000b0ooobo
glutKeyboardFunc (keyboard) ;
//000000000000000O00O000DO
glutSpecialFunc(specialKey) ;
//000000000

glutIgnoreKeyRepeat (GL_TRUE) ;

glutMainLoop() ;

return O;

}

E 3Ddoppler.c0 00000 (3DdopplerFunction.c)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <my/myhead.h>
#include <gl/glut.h>

#pragma warning(disable : 4996)

int roundl(double str){
int intR;

intR = str+0.5;

return intR;

}

//00000

void Ground(){

glColorMaterial (GL_FRONT_AND_BACK,GL_SPECULAR) ;

glColor4f (GROUND_SPEC_R, GROUND_SPEC_G, GROUND_SPEC_B, GROUND_SPEC_A);
glColorMaterial (GL_FRONT_AND_BACK,GL_AMBIENT_AND_DIFFUSE);

glColor4f (GROUND_AandD_R, GROUND_AandD_G, GROUND_AandD_B, GROUND_AandD_A);

glNormal3f (0,1,0);

glBegin (GL_QUADS) ;

glVertex3f ((float)MAX_LENGTH*(-100.f) ,-0.5f ,(float)MAX_DEPTH*(-100.f));
glVertex3f ((float)MAX_LENGTH*100.f ,-0.5f ,(float)MAX_DEPTH#*(-100.f));
glVertex3f ((float)MAX_LENGTH*100.f ,-0.5f ,(float)MAX_DEPTH*100.f);
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glVertex3f ((float)MAX_LENGTH*(-100.f) ,-0.5f ,(float)MAX_DEPTH#*100.f);
glEnd () ;
}

//RGBOO HSVOOOOOHSVO OO
HSV RGBtoHSV(RGB rgb){

int min, max;

HSV hsv;

if(rgb.R >= rgb.G){
if (rgb.R >= rgb.B)

max = rgb.R;
else
max = rgb.B;

if(rgb.G <= rgb.B)
min = rgb.G;

else

min = rgb.B;
Yelse{

if(rgh.G >= rgb.B)
max = rgb.G;

else

max = rgb.B;

if(rgb.R <= rgb.B)

min = rgb.R;
else

min = rgb.B;
b

hsv.V = max;

//max0 o000 00O0O
if (hsv.V == 0.0){
hsv.S=0.0;
hsv.H=0.0;

return hsv;

}

hsv.S = 255.0 * (max-min)/max;
//S=000 HOOOODOOO
if(hsv.S == 0){

hsv.H = 0;

return hsv;

3
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//000ao

if(rgb.R >= rgb.G){

if (rgb.R >= rgb.B)

hsv.H = 60.0 * (double) (rgb.G-rgb.B)/(max-min) ;

else

hsv.H = 60.0 * (4.0+(double) (rgb.R-rgb.G)/(max-min)) ;
Yelseq{

if(rgh.G >= rgb.B)

hsv.H = 60.0 * (2.0+(double) (rgb.B-rgb.R)/(max-min)) ;
else

hsv.H = 60.0 * (4.0+(double) (rgb.R-rgb.G)/(max-min));
}

//00 003590000000

while(!(0.0 <= hsv.H && hsv.H < 360.0)){
hsv.H = hsv.H - (360.0 * (hsv.H/abs(hsv.H)));
}

return hsv;

}

//HSVO O RGBO OO DOORGBO OO
RGB HSVtoRGB(HSV hsv){

RGB rgb;

int i;

double F, M, N, K, V;

if (hsv.S==0){
rgb.R = hsv.V;
rgb.G = hsv.V;
rgb.B = hsv.V;

return rgb;

}

i = (int)floor(hsv.H/60.0);

F = hsv.H/60.0-1i;

M= (hsv.V x (1.0 - hsv.S/255.0));
N = (hsv.V *x (1.0 - F * hsv.S/255.0));
K = (hsv.V * (1.0 - (1.0-F) * hsv.S/255.0));
V = hsv.V;

//printf ("%d \n", 1i);
switch(i){

case 0:
rgb.R = V;
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rgh.G = K;
rgb.B = M;
break;
case 1:
rgb.R = N;
rgb.G = V;
rgb.B = M;
break;
case 2:
rgb.R = M;
rgb.G = V;
rgb.B = K;
break;
case 3:
rgb.R = M;
rgb.G = N;
rgb.B = V;
break;
case 4:
rgb.R = K;
rgb.G = M;
rgb.B = V;
break;
case b:
rgb.R = V;
rgb.G = M;
rgb.B = N;
break;

}

return rgb;
}
[/ L O00O0RGBOO | =======————mm e

//0000 red00000 HOOOO HODODO
int redJudg(int HO){

double reS=0;

double H = (double)HO;

int x;

if (LIMIT_RED>H && H>RED){

(double) (LIMIT_RED - RED);

reS =
= (int) (255.0 * ((-H + (double)LIMIT_RED)/reS));

X
Yelse{ if (RED>=H && H>=YELLOW){
x = 255;

}Yelse{ if (YELLOW>HO && HO>GREEN){
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reS = (double) (YELLOW - GREEN);
= (int)(255.0 - (255.0 * ((-H + (double)YELLOW)/reS)));
Yelse{ if (BLUE>HO && HO>=PURPLE){

reS = (double) (BLUE - PURPLE);
= (int) (255.0 * ((-H + (double)BLUE)/reS));
Yelse{ if (PURPLE>HO && HO>LIMIT_PURPLE){

= (double) (PURPLE - LIMIT_PURPLE);
(int) (255.0 - (255.0 * ((-H + (double)PURPLE)/reS)));

reS
Yelseq{
x = 0;

333

return x;

}

//0000 green000OODO
int greenJudg(int HO){
double grS = O;

double H = (double)HO;
int x;

if (RED>=HO && HO>YELLOW) {

= (double) (RED - YELLOW);
(int) (255 * ((-H + (double)RED)/grS));

g rS
Yelse{ if (YELLOW>=HO && HO>CYAN){
= 255;

}Yelse{ if (CYAN>=HO && HO>BLUE){

g rS = (double) (CYAN - BLUE);
= (int) (2565 - (255 * ((-H +(double)CYAN)/grS)));
Yelse{
x = 0;
13}
return x;
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3

//0000 vlued0O00O0O0O
int blueJudg(int HO){
double blS = 0;

double H = (double)HO;
int x;

if (GREEN>=HO && HO>=CYAN){

(double) (GREEN - CYAN);

blsS =
= (int) (255 * ((-H + (double)GREEN)/blS));

X
Yelse{ if (CYAN>HO && HO>=PURPLE){

x = 255;

Yelse{ if (PURPLE>HO && HO>LIMIT_PURPLE){

blS = (double) (PURPLE - LIMIT_PURPLE);
x = (int) (255 - (255 * ((-H +(double)PURPLE)/blS)));

Yelseq{

//0000000000000000000004d
//0000100000000GRGBODOODOOOOOOOOOOOO

RGB DopplerSynthesis(double X, double Y, double Z, int lambdal[], double Yi[], int sum){
RGB rgb;

HSV hsv;

int newWavelength;

double theta;

(/00000000000
rgb.R = sum;

theta = acos(Z / sqrt(X*X + Y*Y + Z*xZ));

if (DOPPLER==true)

newWavelength = (double)lambda[0] * (1.0-(BETA*cos(theta))) / sqrt(1l.0-(BETA*BETA));
else

newWavelength = (double)lambdal[0];
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//0000RrRGOOO

rgb.R = redJudg(newWavelength) ;
rgb.G = greenJudg(newWavelength) ;
rgh.B = blueJudg(newWavelength) ;

hsv = RGBtoHSV(rghb);
hsv.V = hsv.V * Yi[0];

rgb = HSVtoRGB(hsv) ;

rgb.R = rgb.R/255.0;
rgb.G = rgb.G/255.0;
rgb.B = rgb.B/255.0;

return rgb;

}

double Lorentz(double 1, double vc){
1 =1 % sqrt(1.0-(vc*vc));

return 1;

}

//00000000O0Deformation DO DO OO0O0O0O0OOOD zO00OODOO

double Deformation(double LL, double Y, double zC, double a, double h, double b, double vc){
double zc = zC, L=LL, y=Y;

double vt;

vt = ( sqrt(L*L+y*y+zc*zc)+vc* (zc+b)
- sqrt(
pow (sqrt (L¥L+y*y+zc*zc)+vc* (zc+b), 2.0)
- (1.0-vcxve) * ((LxL+y*y+zcxzc) - ((L+a) * (L+a) +(y+h) * (y+h) + (zc+b) * (zc+b) ) )
)
) * (vc/(1.0-vecxve));

return zc+b+vt;

}
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