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#include <iostream>
#include <math.h>
#include <stdio.h>
#include <stdlib.h>
#include <windows.h>
#include <complex>

using namespace std;

double** alloc_matrix(long row, long column);
void free_matrix(double** mtrx, long row);
void free_boolmatrix(int** mtrx, long row);
int** alloc_boolmatrix(long row, long column);
int* alloc_intvector(long size);
double* alloc_vector(long size);
bool** alloc_boolboolmatrix(long row, long column);
complex <double>* alloc_cvector(long size);

int IrrRefBottom(double* R_Bot_2d_1, double* G_Bot_2d_1, double* B_Bot_2d_1, double* 
Params, int FlagCliff, double* Xbar, double* Ybar, double* Zbar, int MaxX, int 
MaxY, double* bw, double* Absorbance, double* f_fine, double Miec);

double CalcFuresnel(double theta_In, double theta_Out);
void Solve4thEq_DLL(bool& Hitpath111, double& b11x, double& b11y, double& b11z, 
double  x11, double y11, double z11, double x41, double y41, double  z41, double 
n12);

int DKA_rh(double* Coeff, double* zr, double* zi, int n_dim, double deltax);
int DenstFlucSca(double* R_ES_2d_1, double* G_ES_2d_1, double* B_ES_2d_1, double* 
Params1, int FlagCliff, double* Xbar, double* Ybar, double* Zbar, int MaxX, int 
MaxY, int Maxk, double* bw, double* Absorbance, double* f_fine, double MieC);

int MieSca(double* R_Mie_2d_1, double* G_Mie_2d_1, double* B_Mie_2d_1, double* 
Params1, int FlagCliff, double* Xbar, double* Ybar, double* Zbar, int MaxX, int 
MaxY, int Maxk, double* bw, double* Absorbance, double* f_fine, double Miec);

int splineDLL64(int ScreenX, int ScreenY, double* nn44_1, int* nn55_1, double 
smax_thre, long MaxIter);

int PreSplineLake64(int* T88_1, double** LinHomG, double** LinIHomG, int 
ScreenTrans, int ScreenLong, int ScreenOrigTrans, int ScreenOrigLong, int NumStep, 
double epsiron, double r1, double FacDetailed, double** R_x_2d, double** G_x_2d, 
double** B_x_2d, double* R88_1, double* G88_1, double* B88_1, int* 
ScreenFullFlag_1, double* MaxYY, double& MinX1, double& MaxX1, double& MinY1, 
double& MaxY1);

void XY2XYXY(double epsiron, double x0, double& x11, double y0, double& y1);
int ConvertPhoto2Circle2(int ScreenTrans, int ScreenLong, int ScreenOrigTrans, int 
ScreenOrigLong, bool FlagInv, double& XXX, double& ZZZ, double** LinHomG, double** 
LinIHomG);

double Max2(double x, double y);
void BHMIE1_array(int n1, double deltaLamda, double* s11, int nang, double refmed, 
double refre, double refim, double radius_1, double wavel, double& QSCA_ret);

double BHMIE1_fromTable(double Angle, double* s11, int nang);
int DenstFlucSca_Rect_2nd(double* lz1d, double* R_ES_2d_1, double* G_ES_2d_1, 
double* B_ES_2d_1, double* Params1, double* Xbar, double* Ybar, double* Zbar, int 
MaxX, int MaxY, int Maxk, double* bw, double* Absorbance, double* f_fine, double 
MieC, double* MieScatC_array);

int IrrRefBottom_Rect_2nd(double* Lz1d, double* R_Bot_2d_1, double* G_Bot_2d_1, 
double* B_Bot_2d_1, double* Params, double* Xbar, double* Ybar, double* Zbar, int 
MaxX, int MaxY, double* bw, double* Absorbance, double* f_fine, double MieC, 
double* MieScatC_array);

int MieSca_Rect_2nd(double* lz1d, double* R_Mie_2d_1, double* G_Mie_2d_1, double* 
B_Mie_2d_1, double* Params1, double* Xbar, double* Ybar, double* Zbar, int MaxX, 
int MaxY, int Maxk, double* bw, double* Absorbance, double* f_fine, double Miec, 
double* MieScatC_array);

int MieScat_Sca_Rect_2nd(double* lZ1d, int nang, double** s11_table, double refmed, 
double refre, double refim, double radius, double* R_Mie_2d_1, double* G_Mie_2d_1, 
double* B_Mie_2d_1, double* Params1, double* Xbar, double* Ybar, double* Zbar, int 
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MaxX, int MaxY, int Maxk, double* bw, double* Absorbance, double* f_fine, double 
Miec, double* MieScatC_array);

int MieScat_Give2(int nang, double** s11_array, double& a, double& b, int n1, double 
deltaLamda, double refmed, double refre, double refim, double radius_1, double* 
MieScatC_array1);

double Max2(double x, double y)
{
    if (x > y) return x;
    else return y;

}

void BHMIE1_array(int n1, double deltaLamda, double* s11, int nang, double refmed, 
double refre, double refim, double radius_1, double wavel, double& QSCA_ret)

{
    complex <double> refrel;
    refrel = complex <double>(refre, refim) / refmed;
    double x;
    x = 2.0 * 3.14159265358979 * radius_1 * refmed / wavel;

    double alfa;
    alfa = 3.14159265358979 * 2.0 * radius_1 / wavel;

    double* amu;
    double* theta;
    double* PI;
    double* TAU;
    double* PI0;
    double* PI1;

    complex<double>* s1A;
    complex <double>* s2A;

    amu = alloc_vector(nang + 10);
    theta = alloc_vector(nang + 10);
    PI = alloc_vector(nang + 10);
    TAU = alloc_vector(nang + 10);
    PI0 = alloc_vector(nang + 10);
    PI1 = alloc_vector(nang + 10);

    s1A = alloc_cvector(2 * nang + 10);
    s2A = alloc_cvector(2 * nang + 10);

    complex <double> d[3000];
    complex <double> y, xi, xi0, xi1, AN, BN;
    double PSI0, PSI1, CHI0, CHI1, PSI, APSI0, APSI1, dn, dx;
    double xstop;
    int nstop;
    double ymod;
    int nmx;
    double dang;
    int j;

    double fn;
    double APSI;
    double CHI;
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    double QSCA;

    dx = x;
    y = x * refrel;
    xstop = x + 4.0 * pow(x, 0.3333) + 2.0;
    nstop = static_cast<int>(xstop);
    ymod = abs(y);
    nmx = static_cast<int>(Max2(xstop, ymod)) + 15;
    dang = 3.14159265358979 / 2.0 / (static_cast<double>(nang - 1));

    int nn;
    int n;
    double rn;

    for (j = 1; j <= nang; j++)
    {
        theta[j] = (static_cast<double>(j - 1)) * dang;
        amu[j] = cos(theta[j]);
    }

    d[nmx] = complex<double>(0.0, 0.0);
    nn = nmx - 1;
    for (n = 1; n <= nn; n++)
    {
        rn = static_cast<double>(nmx - n + 1);
        d[nmx - n] = (rn / y) - (1.0 / (d[nmx - n + 1] + rn / y));
    }

    for (j = 1; j <= nang; j++)
    {
        PI0[j] = 0.0;
        PI1[j] = 1.0;

    }

    nn = 2 * nang - 1;

    for (j = 1; j <= nn; j++)
    {
        s1A[j] = complex<double>(0.0, 0.0);
        s2A[j] = complex<double>(0.0, 0.0);
    }

    PSI0 = cos(dx);
    PSI1 = sin(dx);
    CHI0 = -sin(x);
    CHI1 = cos(x);
    APSI0 = PSI0;
    APSI1 = PSI1;
    xi0 = complex<double>(APSI0, -CHI0);
    xi1 = complex<double>(APSI1, -CHI1);
    QSCA = 0.0;
    n = 1;

    do
    {

        dn = static_cast<double>(n);
        rn = static_cast<double>(n);

        fn = (2.0 * rn + 1.0) / (rn * (rn + 1.0));
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        PSI = (2.0 * dn - 1.0) * PSI1 / dx - PSI0;
        APSI = PSI;
        CHI = (2.0 * rn - 1.0) * CHI1 / x - CHI0;
        xi = complex<double>(APSI, -CHI);

        AN = (d[n] / refrel + rn / x) * APSI - APSI1;
        AN = AN / ((d[n] / refrel + rn / x) * xi - xi1);
        BN = (refrel * d[n] + rn / x) * APSI - APSI1;
        BN = BN / ((refrel * d[n] + rn / x) * xi - xi1);

        QSCA = QSCA + (2.0 * rn + 1.0) * (abs(AN) * abs(AN) + abs(BN) * abs(BN));

        int jj;
        double p;
        double t;

        for (j = 1; j <= nang; j++)
        {
            jj = 2 * nang - j;
            PI[j] = PI1[j];
            TAU[j] = rn * amu[j] * PI[j] - (rn + 1.0) * PI0[j];
            p = pow(-1.0, n - 1);
            s1A[j] = s1A[j] + fn * (AN * PI[j] + BN * TAU[j]);
            t = pow(-1.0, n);
            s2A[j] = s2A[j] + fn * (AN * TAU[j] + BN * PI[j]);
            if (j != jj)
            {
                s1A[jj] = s1A[jj] + fn * (AN * PI[j] * p + BN * TAU[j] * t);
                s2A[jj] = s2A[jj] + fn * (AN * TAU[j] * t + BN * PI[j] * p);
            }
        }

        PSI0 = PSI1;
        PSI1 = PSI;
        APSI1 = PSI1;
        CHI0 = CHI1;
        CHI1 = CHI;
        xi1 = complex<double>(APSI1, -CHI1);
        n = n + 1;
        rn = static_cast<double>(n);

        for (j = 1; j <= nang; j++)
        {
            PI1[j] = ((2.0 * rn - 1.0) / (rn - 1.0)) * amu[j] * PI[j];
            PI1[j] = PI1[j] - rn * PI0[j] / (rn - 1.0);
            PI0[j] = PI[j];
        }
    } while (n - 1 - nstop < 0);

    QSCA = (2.0 / (x * x)) * QSCA;

    double s11_val;

    for (j = 1; j <= 2 * nang - 1; j++)
    {
        s11_val = 0.5 * abs(s2A[j]) * abs(s2A[j]);
        s11_val = s11_val + 0.5 * abs(s1A[j]) * abs(s1A[j]);
        s11[j] = s11_val;
    }

    QSCA_ret = QSCA;
}

int MieScat_Give2(int nang, double** s11_array, double& a, double& b, int n1, double 
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deltaLamda, double refmed, double refre, double refim, double radius_1, double* 
MieScatC_array1)

    {
    double Pi;
    Pi = 3.14159265358979;

    double wavel;
    int i, j;

    double X[100];
    double Y[100];

    for (i = 0; i < 100; i++)
    {
        X[i] = 0.0;
        Y[i] = 0.0;
    }

    double SumX, SumY, SumXY, SumX2;

    double QSCA_ret;

    double* MieScatC_array;
    MieScatC_array = alloc_vector(75);

    double* s11;
    s11 = alloc_vector(2 * nang+1);

    for (i = 1; i <=n1; i++)
    {
        wavel = 380.0 + (static_cast<double>(i - 1)) * deltaLamda;
        BHMIE1_array(n1, deltaLamda, s11, nang, refmed, refre, refim, radius_1, 

wavel / 1000.0, QSCA_ret);
        for (j = 1; j <= 2 * nang - 1; j++)
        {
            s11_array[i][j] = s11[j];
        }

        MieScatC_array[i-1] = QSCA_ret;
        X[i-1] = wavel;
        Y[i-1] = MieScatC_array[i-1];
    }

    SumX = 0.0;
    SumY = 0.0;
    SumXY = 0.0;
    SumX2 = 0.0;

    for (i = 1; i < n1; i++)
    {
        SumX = SumX + log(X[i - 1]);
        SumY = SumY + log(Y[i - 1]);
        SumXY = SumXY + log(X[i - 1]) * log(Y[i - 1]);
        SumX2 = SumX2 + log(X[i - 1]) * log(X[i - 1]);
    }

    double A, B;

    double rnm1;

    rnm1 = static_cast<double>(n1 - 1);

    B = (-SumX * SumY + rnm1 * SumXY) / (rnm1 * SumX2 - SumX * SumX);
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    A = 1.0 / rnm1 * (SumY - B * SumX);

    a = exp(A);
    b = B;

    SumY = 0.0;

    if (b >= 0.0)
    {
        for (i = 1; i < n1; i++)
        {
            SumY = SumY + MieScatC_array[i-1];
        }
        SumY = SumY / (static_cast<double>(n1 - 1));
        a = SumY;
        b = 0;
        for (i = 1; i <= n1; i++)
        {
            MieScatC_array[i-1] = SumY;
        }
    }
    else
    {
        for (i = 1; i <= n1; i++)
        {
            MieScatC_array[i-1] = a * pow(X[i-1], b);
        }
    }

    for (i = 1; i <= n1; i++)
    {
        MieScatC_array1[i-1] = MieScatC_array[i-1];
    }
    return 1;

}

int Making_Table_SolarColor(double* Xbar, double* Ybar, double* Zbar, double* AMO, 
double k_aero, double theta8, double fai8, double currtheta, double currfai, 
double& R3, double& G3, double& B3)

{
    double n1;
    double H_h;
    double r2;
    double ramda;
    double ganma2;

    int iz_incre;
    int k;
    double wl;

    double* IntegralExp;
    IntegralExp = alloc_vector(80);

    double CurrR;
    double CurrG;
    double CurrB;

    double CurrX;
    double CurrY;
    double CurrZ;

    double Pi;
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    Pi = 3.14159265358979;
    n1 = 1.0002;

    H_h = 7994.0;

    double DistDelta;
    DistDelta = 100.0;

    double* A1;
    A1 = alloc_vector(5);

    double* B1;
    B1 = alloc_vector(5);

    A1[0] = -sin(theta8) * cos(fai8);
    A1[1] = -sin(theta8) * sin(fai8);
    A1[2] = -cos(theta8);

    double Km;
    double CosGanma;

    double dr;
    double kx;
    double phasem;
    double ka;
    double phasea;

    double term1;
    double term2;
    double term3;
    double term4;

    B1[0] = -sin(currtheta) * cos(currfai);
    B1[1] = -sin(currtheta) * sin(currfai);
    B1[2] = -cos(currtheta);

    CosGanma = A1[0] * B1[0] + A1[1] * B1[1] + A1[2] * B1[2];
    ganma2 = acos(CosGanma);

    for (k = 1; k <= 70; k++)
    {
        IntegralExp[k] = 0.0;
        wl = 380.0 + (static_cast<double>(k - 1)) * 5.0;
        ramda = wl * 1.0e-9;

        iz_incre = 1;
        do
        {
            r2 = static_cast<double>(iz_incre) * DistDelta / cos(currtheta);
            dr = DistDelta / cos(currtheta);

            kx = 8.0 * Pi * Pi * Pi * (n1 * n1 - 1.0) * (n1 * n1 - 1.0) / (3.0 * 
ramda * ramda * ramda * ramda * 2.5473E+25);

            phasem = 0.7629 * (1.0 + 0.932 * CosGanma * CosGanma) / (4.0 * Pi);

            ka = k_aero * 550.0 / wl;

            phasea = 0.02 * (1.0 + 9.0 * pow(cos(ganma2 / 2.0), 16.0));

            term1 = log(kx * phasem + ka * phasea);
            term2 = -(kx + ka) * (r2 + (H_h - r2 * cos(currtheta)) / cos(theta8));
            term3 = 0.0;
            term4 = log(dr);
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            IntegralExp[k] = IntegralExp[k] + exp(term1 + term2 + term3 + term4);

            iz_incre = iz_incre + 1;
            if (r2 > H_h / cos(currtheta)) goto P226;

        } while (1);
    P226:
        ;
    }

    CurrX = 0.0;
    CurrY = 0.0;
    CurrZ = 0.0;

    Km = 683.0;

    for (k = 1; k <= 70; k++)
    {
        CurrX = CurrX + IntegralExp[k] * Xbar[k] * Km * AMO[k] * 5.0;
        CurrY = CurrY + IntegralExp[k] * Ybar[k] * Km * AMO[k] * 5.0;
        CurrZ = CurrZ + IntegralExp[k] * Zbar[k] * Km * AMO[k] * 5.0;
    }

    CurrR = 3.240625477 * CurrX - 1.537207972 * CurrY - 0.498628599 * CurrZ;
    CurrG = -0.968930715 * CurrX + 1.875756061 * CurrY + 0.041517524 * CurrZ;
    CurrB = 0.05571012 * CurrX - 0.204021051 * CurrY + 1.056995942 * CurrZ;

    if (CurrR < 0.0) CurrR = 0.0;
    if (CurrG < 0.0) CurrG = 0.0;
    if (CurrB < 0.0) CurrB = 0.0;

    R3 = CurrR;
    G3 = CurrG;
    B3 = CurrB;

    return 1;
}

int main(int argc, char* argv[])
{
    double FactorDC;
    double gzai;
    double Sigma;
    double delta;
    double deltaLamda;
    double r1;
    double d;
    double Xgrid;
    double Ygrid;
    double FacDetailed;
    double LakeShoreEPS;
    double fai77;
    double theta77;
    double n12;
    double xobs;
    double yobs;
    double zobs;
    double k1;
    double Km;
    double SettleShodo;
    double TheoShodo;
    double Rittaikaku;
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    double refl;
    double iLambertian;
    double delta0;
    double FactorZ;
    double FlagStepAgainstSlope;
    double InitZ;
    double theta1;
    double y0;

    //-----------------------
    int FlagCliff;
    double* Xbar;
    Xbar = alloc_vector(80);
    double* Ybar;
    Ybar = alloc_vector(80);
    double* Zbar;
    Zbar = alloc_vector(80);
    double* MieTheoScat;
    MieTheoScat = alloc_vector(80);
    double* AMO;
    AMO = alloc_vector(80);

    int MaxX, MaxY;
    int Maxk;
    
    double* bw;
    bw = alloc_vector(80);
    double* Absorbance;
    Absorbance = alloc_vector(80);
    double* f_fine;
    f_fine = alloc_vector(80);
    double Miec;

    double Miea0;
    double Miea1;
    double Miea2;
    double Miea3;
    double Miea4;

    double iPetzoldPF;

    int i, j;

    int Ndim;

    double* param3;
    param3 = alloc_vector(40);
    for (i = 0; i < 40; i++)
        param3[i] = 0.0;

    double dummy;

    double** HomG;
    HomG = alloc_matrix(4, 4);

    double** iHomG;
    iHomG = alloc_matrix(4, 4);

    int ScreenTrans;
    int ScreenLong;
    int ScreenOrigTrans;
    int ScreenOrigLong;
    double epsiron;
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    char* TypeCalc;
    TypeCalc = argv[1];
    
    if (TypeCalc[0] == 'T')
    {
        double k_aero;
        double theta8;
        double fai8;
        double currtheta;
        double currfai;
        double** R3;
        double** G3;
        double** B3;

        double dummy5;

        double Pi;
        Pi = 3.14159265358979;

        int NumIncreTheta2;
        int NumIncreFai2;
        
        int responce;

        double R33, G33, B33;

        FILE* InputFileName;
        if ((fopen_s(&InputFileName, "Set_Making_Table_SolarColor.txt", "r")) != 0) 

return 0;
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy5);
            Xbar[i] = dummy5;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy5);
            Ybar[i] = dummy5;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy5);
            Zbar[i] = dummy5;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy5);
            AMO[i] = dummy5;
        }
        fscanf_s(InputFileName, "%lf", &k_aero);
        fscanf_s(InputFileName, "%lf", &theta8);
        fscanf_s(InputFileName, "%lf", &fai8);
        fscanf_s(InputFileName, "%d", &NumIncreTheta2);
        fscanf_s(InputFileName, "%d", &NumIncreFai2);

        fclose(InputFileName);

        int i, j;

        R3 = alloc_matrix(NumIncreTheta2, NumIncreFai2);
        G3 = alloc_matrix(NumIncreTheta2, NumIncreFai2);
        B3 = alloc_matrix(NumIncreTheta2, NumIncreFai2);

        for (i = 0; i < NumIncreTheta2; i++)
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            for (j = 0; j < NumIncreFai2; j++)
            {
                currtheta = static_cast<double>(i) / static_cast<double>

(NumIncreTheta2) * Pi / 2.0;
                currfai = static_cast<double>(j) / static_cast<double>(NumIncreFai2) 

* 2.0 * Pi;
                if (fabs(currtheta - 0.01) < 0.01)
                {
                    currtheta = 1.0 / static_cast<double>(NumIncreTheta2) * 0.1;
                }

                responce = Making_Table_SolarColor(Xbar, Ybar, Zbar, AMO, k_aero, 
Pi / 2.0 - theta8, Pi - fai8, currtheta, currfai, R33, G33, B33);

                R3[i][j] = R33;
                G3[i][j] = G33;
                B3[i][j] = B33;
            }

            FILE* DestMatrixFile;
            int ret;
            errno_t err = fopen_s(&DestMatrixFile, 

"Dest_Making_Table_SolarColor.txt", "w");

            if (err != 0)
            {
                return 0;
            }
            else
            {
                ret = fprintf_s(DestMatrixFile, "%d\n", NumIncreTheta2);
                ret = fprintf_s(DestMatrixFile, "%d\n", NumIncreFai2);
                for (i = 0; i < NumIncreTheta2; i++)
                    for (j = 0; j < NumIncreFai2; j++)
                        ret = fprintf_s(DestMatrixFile, "%8.10le\n", R3[i][j]);
                
                for (i = 0; i < NumIncreTheta2; i++)
                    for (j = 0; j < NumIncreFai2; j++)
                        ret = fprintf_s(DestMatrixFile, "%8.10le\n", G3[i][j]);

                for (i = 0; i < NumIncreTheta2; i++)
                    for (j = 0; j < NumIncreFai2; j++)
                        ret = fprintf_s(DestMatrixFile, "%8.10le\n", B3[i][j]);

                fclose(DestMatrixFile);
                return 1;
            }
        }
    

    if (TypeCalc[0] == 'H')
        {
            int nang;
            int nwl;
            double refmed;
            double refre;
            double refim;
            double radius_1;

            double a, b;

            FILE* InputFileName;
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            if ((fopen_s(&InputFileName, "SetMieScat_para.txt", "r")) != 0)
            {
                std::cout << "Errror in opening SetMieScat_para Press any key to 

continue...";
                std::cin.get(); 
                return 0;
            }

                fscanf_s(InputFileName, "%d", &nang);
                fscanf_s(InputFileName, "%d", &nwl);
                fscanf_s(InputFileName, "%lf", &deltaLamda);
                fscanf_s(InputFileName, "%lf", &refmed);
                fscanf_s(InputFileName, "%lf", &refre);
                fscanf_s(InputFileName, "%lf", &refim);
                fscanf_s(InputFileName, "%lf", &radius_1); //'in unit of maicro 

meter'
                fclose(InputFileName);

            double** s11_array;
            s11_array = alloc_matrix(71,  2 * nang);

            for (i = 0; i <= 70;i++)
                for (j=0;j<=2 * nang-1;j++)
                    s11_array[i][j] = 0.0;

            double* MieScatC_array_1;
            MieScatC_array_1 = alloc_vector(100);
            for (i = 0; i < 100; i++)
                MieScatC_array_1[i] = 0.0;

            if (0 == MieScat_Give2(nang, s11_array, a, b, 70, 5.0, refmed, refre, 
refim, radius_1, MieScatC_array_1))

            {
                std::cout << "Errror in MieScat_Give2 Press any key to continue...";
                std::cin.get(); 
                return 0;
            }
            else
            {
                FILE* DestMatrixFile;
                int ret;
                errno_t err = fopen_s(&DestMatrixFile, "SetMieScat_destmatrix.txt", 

"w");

                if (err != 0)
                {
                    return 0;
                }
                else
                {
                    Ndim = 2 * nang;
                    ret = fprintf_s(DestMatrixFile, "%d\n", Ndim);
                    for (i = 1; i <= 70; i++)
                        for(j = 1; j <= 2 * nang-1 ;j++)
                        {
                            ret = fprintf_s(DestMatrixFile, "%8.10le\n",s11_array[i]

[j]);
                        }
                    Ndim = 70;
                    ret = fprintf_s(DestMatrixFile, "%d\n", Ndim);
                    for (i = 1; i <= Ndim; i++)
                    {
                        ret = fprintf_s(DestMatrixFile, "%8.10le\n", MieScatC_array_1
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[i]);
                    }
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", a);
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", b);
                    fclose(DestMatrixFile);
                    return 1;
                }
            }
    }

    if (TypeCalc[0] == 'U')
    {
        int NwlNBot;
        int nang;
        int Ncounts11;
        double** s11_array;
        double refmed, refre, refim, radius;

        FILE* InputFileName;
        if ((fopen_s(&InputFileName, "MieScat_para.txt", "r")) != 0) return 0;
        for (i = 0; i <= 28; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            param3[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &FlagCliff);
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Xbar[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Ybar[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Zbar[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &MaxX);
        fscanf_s(InputFileName, "%d", &MaxY);
        fscanf_s(InputFileName, "%d", &Maxk);
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            bw[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Absorbance[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            f_fine[i] = dummy;
        }
        fscanf_s(InputFileName, "%lf", &Miec);
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
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            MieTheoScat[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &NwlNBot);

        double* lz1d;
        lz1d = alloc_vector(NwlNBot);

        for (i = 0; i < NwlNBot; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            lz1d[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &nang);
        fscanf_s(InputFileName, "%d", &Ncounts11);
        
        s11_array = alloc_matrix(71, 2*nang);

        for (i = 1; i <=70; i++)
            for(j=1;j<=2*nang-1;j++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            s11_array[i][j] = dummy;
        }
        fscanf_s(InputFileName, "%lf", &refmed);
        fscanf_s(InputFileName, "%lf", &refre);
        fscanf_s(InputFileName, "%lf", &refim);
        fscanf_s(InputFileName, "%lf", &radius);

        fclose(InputFileName);

        FactorDC = param3[0];
        gzai = param3[1];
        Sigma = param3[2];
        delta = param3[3];
        deltaLamda = param3[4];
        r1 = param3[5];
        d = param3[6];
        Xgrid = param3[7];
        Ygrid = param3[8];
        FacDetailed = param3[9];
        LakeShoreEPS = param3[10];
        fai77 = param3[11];
        theta77 = param3[12];
        n12 = param3[13];
        xobs = param3[14];
        yobs = param3[15];
        zobs = param3[16];
        k1 = param3[17];
        Km = param3[18];
        SettleShodo = param3[19];
        TheoShodo = param3[20];
        Rittaikaku = param3[21];
        refl = param3[22];
        delta0 = param3[23];
        FactorZ = param3[24];
        FlagStepAgainstSlope = param3[25];
        InitZ = param3[26];
        theta1 = param3[27];
        iPetzoldPF = param3[28];

        Ndim = (MaxX * static_cast<int>(FacDetailed) + 1) * (MaxY * static_cast<int>
(FacDetailed) + 1);

        double* R_MieScat_2d_1;
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        R_MieScat_2d_1 = alloc_vector(Ndim);
        double* G_MieScat_2d_1;
        G_MieScat_2d_1 = alloc_vector(Ndim);
        double* B_MieScat_2d_1;
        B_MieScat_2d_1 = alloc_vector(Ndim);

        if (0 == MieScat_Sca_Rect_2nd(lz1d, nang, s11_array, refmed, refre, refim, 
radius, R_MieScat_2d_1, G_MieScat_2d_1, B_MieScat_2d_1, param3, Xbar, 
Ybar, Zbar, MaxX, MaxY, Maxk, bw, Absorbance, f_fine, Miec, MieTheoScat))

        {
            return 0;
        }
        else
        {
            FILE* DestMatrixFile;
            int ret;
            errno_t err = fopen_s(&DestMatrixFile, "MieScat_destmatrix.txt", "w");

            if (err != 0)
            {
                return 0;
            }
            else
            {
                ret = fprintf_s(DestMatrixFile, "%d\n", Ndim);
                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", R_MieScat_2d_1[i]);
                }

                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", G_MieScat_2d_1[i]);
                }

                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", B_MieScat_2d_1[i]);
                }
                fclose(DestMatrixFile);

                return 1;
            }
        }
    }

    if (TypeCalc[0] == 'N')
    {
        int NwlNBot;

        FILE* InputFileName;
        if ((fopen_s(&InputFileName, "Mie_para.txt", "r")) != 0) return 0;
        for (i = 0; i <= 29; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            param3[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &FlagCliff);
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Xbar[i] = dummy;
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        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Ybar[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Zbar[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &MaxX);
        fscanf_s(InputFileName, "%d", &MaxY);
        fscanf_s(InputFileName, "%d", &Maxk);
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            bw[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Absorbance[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            f_fine[i] = dummy;
        }
        fscanf_s(InputFileName, "%lf", &Miec);
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            MieTheoScat[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &NwlNBot);

        double* lz1d;
        lz1d = alloc_vector(NwlNBot);

        for (i = 0; i < NwlNBot; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            lz1d[i] = dummy;
        }

        fclose(InputFileName);

        FactorDC = param3[0];
        gzai = param3[1];
        Sigma = param3[2];
        delta = param3[3];
        deltaLamda = param3[4];
        r1 = param3[5];
        d = param3[6];
        Xgrid = param3[7];
        Ygrid = param3[8];
        FacDetailed = param3[9];
        LakeShoreEPS = param3[10];
        fai77 = param3[11];
        theta77 = param3[12];
        n12 = param3[13];
        xobs = param3[14];
        yobs = param3[15];
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        zobs = param3[16];
        k1 = param3[17];
        Km = param3[18];
        SettleShodo = param3[19];
        TheoShodo = param3[20];
        Rittaikaku = param3[21];
        refl = param3[22];
        delta0 = param3[23];
        FactorZ = param3[24];
        FlagStepAgainstSlope = param3[25];
        InitZ = param3[26];
        theta1 = param3[27];
        iPetzoldPF = param3[28];
        y0 = param3[29];

        Ndim = (MaxX * static_cast<int>(FacDetailed) + 1) * (MaxY * static_cast<int>
(FacDetailed) + 1);

        double* R_Mie_2d_1;
        R_Mie_2d_1 = alloc_vector(Ndim);
        double* G_Mie_2d_1;
        G_Mie_2d_1 = alloc_vector(Ndim);
        double* B_Mie_2d_1;
        B_Mie_2d_1 = alloc_vector(Ndim);

        if (0 == MieSca_Rect_2nd(lz1d, R_Mie_2d_1, G_Mie_2d_1, B_Mie_2d_1,  param3, 
Xbar, Ybar, Zbar, MaxX, MaxY, Maxk, bw, Absorbance, f_fine, Miec, 
MieTheoScat))

        {
            return 0;
        }
        else
        {
            FILE* DestMatrixFile;
            int ret;
            errno_t err = fopen_s(&DestMatrixFile, "Mie_destmatrix.txt", "w");

            if (err != 0)
            {
                return 0;
            }
            else
            {
                ret = fprintf_s(DestMatrixFile, "%d\n", Ndim);
                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", R_Mie_2d_1[i]);
                }

                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", G_Mie_2d_1[i]);
                }

                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", B_Mie_2d_1[i]);
                }
                fclose(DestMatrixFile);
                return 1;
            }
        }
    }
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    if (TypeCalc[0] == 'F')
    {
        int NwlNBot;

        FILE* InputFileName;
        if ((fopen_s(&InputFileName, "ES_para.txt", "r")) != 0) return 0;
        for (i = 0; i <= 28; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            param3[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &FlagCliff);
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Xbar[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Ybar[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Zbar[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &MaxX);
        fscanf_s(InputFileName, "%d", &MaxY);
        fscanf_s(InputFileName, "%d", &Maxk);
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            bw[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Absorbance[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            f_fine[i] = dummy;
        }
        fscanf_s(InputFileName, "%lf", &Miec);
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            MieTheoScat[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &NwlNBot);

        double* lz1d;
        lz1d = alloc_vector(NwlNBot);

        for (i = 0; i < NwlNBot; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            lz1d[i] = dummy;
        }

        fclose(InputFileName);
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        FactorDC = param3[0];
        gzai = param3[1];
        Sigma = param3[2];
        delta = param3[3];
        deltaLamda = param3[4];
        r1 = param3[5];
        d = param3[6];
        Xgrid = param3[7];
        Ygrid = param3[8];
        FacDetailed = param3[9];
        LakeShoreEPS = param3[10];
        fai77 = param3[11];
        theta77 = param3[12];
        n12 = param3[13];
        xobs = param3[14];
        yobs = param3[15];
        zobs = param3[16];
        k1 = param3[17];
        Km = param3[18];
        SettleShodo = param3[19];
        TheoShodo = param3[20];
        Rittaikaku = param3[21];
        refl = param3[22];
        delta0 = param3[23];
        FactorZ = param3[24];
        FlagStepAgainstSlope = param3[25];
        InitZ = param3[26];
        theta1 = param3[27];
        y0 = param3[28];

        Ndim = (MaxX * static_cast<int>(FacDetailed) + 1) * (MaxY * static_cast<int>
(FacDetailed) + 1);

        double* R_ES_2d_1;
        R_ES_2d_1 = alloc_vector(Ndim);
        double* G_ES_2d_1;
        G_ES_2d_1 = alloc_vector(Ndim);
        double* B_ES_2d_1;
        B_ES_2d_1 = alloc_vector(Ndim);

        if (0 == DenstFlucSca_Rect_2nd(lz1d, R_ES_2d_1, G_ES_2d_1, B_ES_2d_1, 
param3,  Xbar, Ybar, Zbar, MaxX, MaxY, Maxk, bw, Absorbance, f_fine, Miec, 
MieTheoScat))

        {
            return 0;
        }
        else
        {
            FILE* DestMatrixFile;
            int ret;
            errno_t err = fopen_s(&DestMatrixFile, "ES_destmatrix.txt", "w");

            if (err != 0)
            {
                return 0;
            }
            else
            {
                ret = fprintf_s(DestMatrixFile, "%d\n", Ndim);
                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", R_ES_2d_1[i]);
                }
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                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", G_ES_2d_1[i]);
                }

                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", B_ES_2d_1[i]);
                }
                fclose(DestMatrixFile);
                return 1;
            }
        }
    }

    if (TypeCalc[0] == 'D')
    {
        int NwlNBot;

        FILE* InputFileName;
        if ((fopen_s(&InputFileName, "Bot_para.txt", "r")) != 0) return 0;
        for (i = 0; i <= 28; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            param3[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &FlagCliff);
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Xbar[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Ybar[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Zbar[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &MaxX);
        fscanf_s(InputFileName, "%d", &MaxY);
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            bw[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            Absorbance[i] = dummy;
        }
        for (i = 1; i <= 70; i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            f_fine[i] = dummy;
        }
        fscanf_s(InputFileName, "%lf", &Miec);
        for (i = 1; i <= 70; i++)
        {
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            fscanf_s(InputFileName, "%lf", &dummy);
            MieTheoScat[i] = dummy;
        }
        fscanf_s(InputFileName, "%d", &NwlNBot);
        
        double* lz1d;
        lz1d = alloc_vector(NwlNBot);

        for (i = 0; i < NwlNBot;  i++)
        {
            fscanf_s(InputFileName, "%lf", &dummy);
            lz1d[i] = dummy;
        }

        fclose(InputFileName);

        FactorDC = param3[0];
        gzai = param3[1];
        Sigma = param3[2];
        delta = param3[3];
        deltaLamda = param3[4];
        r1 = param3[5];
        d = param3[6];
        Xgrid = param3[7];
        Ygrid = param3[8];
        FacDetailed = param3[9];
        LakeShoreEPS = param3[10];
        fai77 = param3[11];
        theta77 = param3[12];
        n12 = param3[13];
        xobs = param3[14];
        yobs = param3[15];
        zobs = param3[16];
        k1 = param3[17];
        Km = param3[18];
        SettleShodo = param3[19];
        TheoShodo = param3[20];
        Rittaikaku = param3[21];
        refl = param3[22];
        FlagStepAgainstSlope = param3[23];
        InitZ = param3[24];
        theta1 = param3[25];
        y0 = param3[26];
        iLambertian = param3[27];
        FactorZ = param3[28];

        Ndim = (MaxX * static_cast<int>(FacDetailed) + 1) * (MaxY * static_cast<int>
(FacDetailed) + 1);

        double* R_Bot_2d_1;
        R_Bot_2d_1 = alloc_vector(Ndim);
        double* G_Bot_2d_1;
        G_Bot_2d_1 = alloc_vector(Ndim);
        double* B_Bot_2d_1;
        B_Bot_2d_1 = alloc_vector(Ndim);

        if (0 == IrrRefBottom_Rect_2nd(lz1d, R_Bot_2d_1, G_Bot_2d_1, B_Bot_2d_1, 
param3, Xbar, Ybar, Zbar, MaxX, MaxY, bw, Absorbance, f_fine, Miec, 
MieTheoScat))

        {
            return 0;
        }
        else
        {
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            FILE* DestMatrixFile;
            int ret;
            errno_t err = fopen_s(&DestMatrixFile, "Bot_destmatrix.txt", "w");

            if (err != 0)
            {
                return 0;
            }
            else
            {
                ret = fprintf_s(DestMatrixFile, "%d\n", Ndim);
                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", R_Bot_2d_1[i]);
                }

                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", G_Bot_2d_1[i]);
                }

                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", B_Bot_2d_1[i]);
                }
                fclose(DestMatrixFile);
                return 1;
            }
        }
    }

    if (TypeCalc[0] == 'B')
    {
        FILE* InputFileName;
        if ((fopen_s(&InputFileName, "Bot_para.txt", "r")) != 0) return 0;
            for (i = 0; i <= 24; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                param3[i] = dummy;
            }
            fscanf_s(InputFileName, "%d", &FlagCliff);
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                Xbar[i] = dummy;
            }
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                Ybar[i] = dummy;
            }
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                Zbar[i] = dummy;
            }
            fscanf_s(InputFileName, "%d", &MaxX);
            fscanf_s(InputFileName, "%d", &MaxY);
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                bw[i] = dummy;
            }
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            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                Absorbance[i] = dummy;
            }
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                f_fine[i] = dummy;
            }
            fscanf_s(InputFileName, "%lf", &Miec);
        fclose(InputFileName);

        FactorDC = param3[0];
        gzai = param3[1];
        Sigma = param3[2];
        delta = param3[3];
        deltaLamda = param3[4];
        r1 = param3[5];
        d = param3[6];
        Xgrid = param3[7];
        Ygrid = param3[8];
        FacDetailed = param3[9];
        LakeShoreEPS = param3[10];
        fai77 = param3[11];
        theta77 = param3[12];
        n12 = param3[13];
        xobs = param3[14];
        yobs = param3[15];
        zobs = param3[16];
        k1 = param3[17];
        Km = param3[18];
        SettleShodo = param3[19];
        TheoShodo = param3[20];
        Rittaikaku = param3[21];
        refl = param3[22];
        iLambertian = param3[24];

        Ndim = (static_cast<int>(2.0 * r1 + 1.0) * static_cast<int>(FacDetailed) + 
1) * (static_cast<int>(2.0 * r1 + 1.0) * static_cast<int>(FacDetailed) + 
1);

        double* R_Bot_2d_1;
        R_Bot_2d_1 = alloc_vector(Ndim);
        double* G_Bot_2d_1;
        G_Bot_2d_1 = alloc_vector(Ndim);
        double* B_Bot_2d_1;
        B_Bot_2d_1 = alloc_vector(Ndim);

        if (0 == IrrRefBottom(R_Bot_2d_1, G_Bot_2d_1, B_Bot_2d_1, param3, FlagCliff, 
Xbar, Ybar, Zbar, MaxX, MaxY, bw, Absorbance, f_fine, Miec))

        {
            return 0;
        }
        else
        {
            FILE* DestMatrixFile;
            int ret;
            errno_t err = fopen_s(&DestMatrixFile, "Bot_destmatrix.txt", "w");
            
            if (err != 0)
            {
                return 0;
            }
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            else
            {
                ret=fprintf_s(DestMatrixFile, "%d\n", Ndim);
                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", R_Bot_2d_1[i]);
                }

                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", G_Bot_2d_1[i]);
                }

                for (i = 0; i < Ndim; i++)
                {
                    ret = fprintf_s(DestMatrixFile, "%8.10le\n", B_Bot_2d_1[i]);
                }
            fclose(DestMatrixFile);
            return 1;
            }
        }
    }
    
    if (TypeCalc[0] == 'E')
    {
        FILE* InputFileName;
        if ((fopen_s(&InputFileName, "ES_para.txt", "r")) != 0) return 0;
            for (i = 0; i <= 25; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                param3[i] = dummy;
            }
            fscanf_s(InputFileName, "%d", &FlagCliff);
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                Xbar[i] = dummy;
            }
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                Ybar[i] = dummy;
            }
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                Zbar[i] = dummy;
            }
            fscanf_s(InputFileName, "%d", &MaxX);
            fscanf_s(InputFileName, "%d", &MaxY);
            fscanf_s(InputFileName, "%d", &Maxk);
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                bw[i] = dummy;
            }
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                Absorbance[i] = dummy;
            }
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
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                f_fine[i] = dummy;
            }
            fscanf_s(InputFileName, "%lf", &Miec);
        fclose(InputFileName);

        FactorDC = param3[0];
        gzai = param3[1];
        Sigma = param3[2];
        delta = param3[3];
        deltaLamda = param3[4];
        r1 = param3[5];
        d = param3[6];
        Xgrid = param3[7];
        Ygrid = param3[8];
        FacDetailed = param3[9];
        LakeShoreEPS = param3[10];
        fai77 = param3[11];
        theta77 = param3[12];
        n12 = param3[13];
        xobs = param3[14];
        yobs = param3[15];
        zobs = param3[16];
        k1 = param3[17];
        Km = param3[18];
        SettleShodo = param3[19];
        TheoShodo = param3[20];
        Rittaikaku = param3[21];
        refl = param3[22];
        delta0 = param3[23];
        FactorZ = param3[24];

        Ndim = (static_cast<int>(2.0 * r1 + 1.0) * static_cast<int>(FacDetailed) + 
1) * (static_cast<int>(2.0 * r1 + 1.0) * static_cast<int>(FacDetailed) + 
1);

        double* R_ES_2d_1;
        R_ES_2d_1 = alloc_vector(Ndim);
        double* G_ES_2d_1;
        G_ES_2d_1 = alloc_vector(Ndim);
        double* B_ES_2d_1;
        B_ES_2d_1 = alloc_vector(Ndim);

        if (0 == DenstFlucSca(R_ES_2d_1, G_ES_2d_1, B_ES_2d_1, param3, FlagCliff, 
Xbar, Ybar, Zbar, MaxX, MaxY, Maxk, bw, Absorbance, f_fine, Miec))

        {
            return 0;
        }
        else
        {

            FILE* DestMatrixFile;
            errno_t err = fopen_s(&DestMatrixFile, "ES_destmatrix.txt", "w");
            if (err != 0)
            {
                return 0;
            }
            else
            {
                fprintf(DestMatrixFile, "%d\n", Ndim);
                for (i = 0; i < Ndim; i++)
                    fprintf(DestMatrixFile, "%8.10le\n", R_ES_2d_1[i]);
                for (i = 0; i < Ndim; i++)
                    fprintf(DestMatrixFile, "%8.10le\n", G_ES_2d_1[i]);
                for (i = 0; i < Ndim; i++)
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                    fprintf(DestMatrixFile, "%8.10le\n", B_ES_2d_1[i]);
                fclose(DestMatrixFile);
                return 1;
            }
        }
    }
    
    if (TypeCalc[0] == 'M')
    {
        FILE* InputFileName;
        if ((fopen_s(&InputFileName, "Mie_para.txt", "r")) != 0) return 0;
            for (i = 0; i <= 31; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                param3[i] = dummy;
            }
            fscanf_s(InputFileName, "%d", &FlagCliff);
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                Xbar[i] = dummy;
            }
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                Ybar[i] = dummy;
            }
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                Zbar[i] = dummy;
            }
            fscanf_s(InputFileName, "%d", &MaxX);
            fscanf_s(InputFileName, "%d", &MaxY);
            fscanf_s(InputFileName, "%d", &Maxk);
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                bw[i] = dummy;
            }
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                Absorbance[i] = dummy;
            }
            for (i = 1; i <= 70; i++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                f_fine[i] = dummy;
            }
            fscanf_s(InputFileName, "%lf", &Miec);
        fclose(InputFileName);

        FactorDC = param3[0];
        gzai = param3[1];
        Sigma = param3[2];
        delta = param3[3];
        deltaLamda = param3[4];
        r1 = param3[5];
        d = param3[6];
        Xgrid = param3[7];
        Ygrid = param3[8];
        FacDetailed = param3[9];
        LakeShoreEPS = param3[10];
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        fai77 = param3[11];
        theta77 = param3[12];
        n12 = param3[13];
        xobs = param3[14];
        yobs = param3[15];
        zobs = param3[16];
        k1 = param3[17];
        Km = param3[18];
        SettleShodo = param3[19];
        TheoShodo = param3[20];
        Rittaikaku = param3[21];
        refl = param3[22];
        delta0 = param3[23];
        FactorZ = param3[24];
        Miea0 = param3[25];
        Miea1 = param3[26];
        Miea2 = param3[27];
        Miea3 = param3[28];
        Miea4 = param3[29];
        iPetzoldPF = param3[30];

        Ndim = (static_cast<int>(2.0 * r1 + 1.0) * static_cast<int>(FacDetailed) + 
1) * (static_cast<int>(2.0 * r1 + 1.0) * static_cast<int>(FacDetailed) + 
1);

        double* R_Mie_2d_1;
        R_Mie_2d_1 = alloc_vector(Ndim);
        double* G_Mie_2d_1;
        G_Mie_2d_1 = alloc_vector(Ndim);
        double* B_Mie_2d_1;
        B_Mie_2d_1 = alloc_vector(Ndim);

        if (0 == MieSca(R_Mie_2d_1, G_Mie_2d_1, B_Mie_2d_1, param3, FlagCliff, Xbar, 
Ybar, Zbar, MaxX, MaxY, Maxk, bw, Absorbance, f_fine, Miec))

        {
            return 0;
        }
        else
        {
            FILE* DestMatrixFile;
            errno_t err = fopen_s(&DestMatrixFile, "Mie_destmatrix.txt", "w");
            if (err != 0)
            {
                return 0;
            }
            else
            {
                fprintf(DestMatrixFile, "%d\n", Ndim);
                for (i = 0; i < Ndim; i++)
                    fprintf(DestMatrixFile, "%8.10le\n", R_Mie_2d_1[i]);
                for (i = 0; i < Ndim; i++)
                    fprintf(DestMatrixFile, "%8.10le\n", G_Mie_2d_1[i]);
                for (i = 0; i < Ndim; i++)
                    fprintf(DestMatrixFile, "%8.10le\n", B_Mie_2d_1[i]);
                fclose(DestMatrixFile);
                return 1;
            }
        }
    }
    
    if (TypeCalc[0] == 'Q')
    {
        double MinOki, MaxOki;
        double Xrange, Yrange;
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        FILE* InputFileName;
        if ((fopen_s(&InputFileName, "SplinePre.txt", "r")) != 0) return 0;
        for (i = 1; i <= 3; i++)
            for (j = 1; j <= 3; j++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                HomG[i][j] = dummy;
            }
        for (i = 1; i <= 3; i++)
            for (j = 1; j <= 3; j++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                iHomG[i][j] = dummy;
            }
        fscanf_s(InputFileName, "%d", &ScreenTrans);
        fscanf_s(InputFileName, "%d", &ScreenLong);
        fscanf_s(InputFileName, "%d", &ScreenOrigTrans);
        fscanf_s(InputFileName, "%d", &ScreenOrigLong);
        fscanf_s(InputFileName, "%lf", &epsiron);
        fscanf_s(InputFileName, "%d", &MaxX);
        fscanf_s(InputFileName, "%d", &MaxY);
        fscanf_s(InputFileName, "%lf", &FacDetailed);
        fscanf_s(InputFileName, "%lf", &MinOki);
        fscanf_s(InputFileName, "%lf", &MaxOki);
        fscanf_s(InputFileName, "%lf", &Xrange);
        fscanf_s(InputFileName, "%lf", &Yrange);
        fscanf_s(InputFileName, "%lf", &FactorDC);

        long ndim1;
        fscanf_s(InputFileName, "%ld", &ndim1);

        double** R_x_2d;
        R_x_2d = alloc_matrix(ndim1+1, ndim1 + 1);
        double** G_x_2d;
        G_x_2d = alloc_matrix(ndim1 + 1, ndim1 + 1);
        double** B_x_2d;
        B_x_2d = alloc_matrix(ndim1 + 1, ndim1 + 1);

        for (i = 0; i <= ndim1; i++)
            for (j = 0; j <= ndim1; j++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                R_x_2d[i][j] = dummy;
            }

        for (i = 0; i <= ndim1; i++)
            for (j = 0; j <= ndim1; j++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                G_x_2d[i][j] = dummy;
            }

        for (i = 0; i <= ndim1; i++)
            for (j = 0; j <= ndim1; j++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                B_x_2d[i][j] = dummy;
            }
        fclose(InputFileName);

        long ScreeNtrans1Long;
        ScreeNtrans1Long = static_cast<long>(ScreenTrans) * static_cast<long>
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(ScreenLong);

        double* R88_1;
        R88_1 = alloc_vector(ScreeNtrans1Long + 1);
        double* G88_1;
        G88_1 = alloc_vector(ScreeNtrans1Long + 1);
        double* B88_1;
        B88_1 = alloc_vector(ScreeNtrans1Long + 1);
        int* ScreenFullFlag_1;
        ScreenFullFlag_1 = alloc_intvector(ScreeNtrans1Long + 1);
        double* MaxYY;
        MaxYY = alloc_vector(ScreenTrans);
        int* T88_1;
        T88_1 = alloc_intvector(ScreeNtrans1Long + 1);

        for (long ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
            T88_1[ilong] = 0;

        for (long ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
            ScreenFullFlag_1[ilong] = 0;

        for (long ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
            R88_1[ilong] = 0.0;

        for (long ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
            G88_1[ilong] = 0.0;

        for (long ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
            B88_1[ilong] = 0.0;

        long ilong;

        int iCountLL;
        iCountLL = 0;

        double xtemp, ytemp, xtemp_1, ytemp_1, xtemp_2, ytemp_2;
        int ret;

        double IntegralLL;

        IntegralLL = 0.0;

        double x1, y1, x2, y2;

        x1 = 100.0;
        y1 = 100.0;
        x2 = -100.0;
        y2 = -100.0;

        double x3, y3;
        x3 = 0.0;
        y3 = MaxOki+0.5;

        ret = ConvertPhoto2Circle2(ScreenTrans, ScreenLong, ScreenOrigTrans, 
ScreenOrigLong, false, x3, y3, HomG, iHomG);

        for (i = 0; i < ScreenTrans; i++)
            for (j = 0; j < ScreenLong; j++)
            {
                xtemp = static_cast<double>(i);
                ytemp = static_cast<double>(ScreenLong-1-j);
                if (y3 < ytemp)
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                {
                    ret = ConvertPhoto2Circle2(ScreenTrans, ScreenLong, 

ScreenOrigTrans, ScreenOrigLong, true, xtemp, ytemp, HomG, 
iHomG);

                    xtemp_1 = xtemp * cos(epsiron) - ytemp * sin(epsiron);
                    ytemp_1 = xtemp * sin(epsiron) + ytemp * cos(epsiron);

                    if (((ytemp_1 > MinOki) && (ytemp_1 < MaxOki)))
                    {
                        T88_1[i * ScreenLong + j] = 1;
                    }

                    if (x1 > xtemp_1) x1 = xtemp_1;
                    if (y1 > ytemp_1) y1 = ytemp_1;
                    if (x2 < xtemp_1) x2 = xtemp_1;
                    if (y2 < ytemp_1) y2 = ytemp_1;

                    for (int i1 = 0; i1 <= MaxX * static_cast<int>(FacDetailed); i1+
+)

                        for (int j1 = 0; j1 <= MaxY * static_cast<int>(FacDetailed); 
j1++)

                        {
                            xtemp = (static_cast<double>(i1) - 0.5 * 

static_cast<double>(MaxX) * FacDetailed) / 
(static_cast<double>(MaxX) * FacDetailed) * Xrange;

                            ytemp = (static_cast<double>(j1) - 0.5 * 
static_cast<double>(MaxY) * FacDetailed) / 
(static_cast<double>(MaxY) * FacDetailed) * Yrange;

                            xtemp_2 = (static_cast<double>(i1 + 1) - 0.5 * 
static_cast<double>(MaxX) * FacDetailed) / 
(static_cast<double>(MaxX) * FacDetailed) * Xrange;

                            ytemp_2 = (static_cast<double>(j1 + 1) - 0.5 * 
static_cast<double>(MaxY) * FacDetailed) / 
(static_cast<double>(MaxY) * FacDetailed) * Yrange;

                            if ((xtemp <= xtemp_1) && (xtemp_1 < xtemp_2) && (ytemp 
<= ytemp_1) && (ytemp_1 < ytemp_2) &&(ytemp_1 > 
MinOki) && (ytemp_1 < MaxOki))

                            {
                                R88_1[i * ScreenLong + j] = R_x_2d[i1][j1];
                                G88_1[i * ScreenLong + j] = G_x_2d[i1][j1];
                                B88_1[i * ScreenLong + j] = B_x_2d[i1][j1];
                                ScreenFullFlag_1[i * ScreenLong + j] = 1;
                                IntegralLL = IntegralLL + 0.2126 * R88_1[i * 

ScreenLong + j] + 0.7152 * G88_1[i * ScreenLong + 
j] + 0.0722 * B88_1[i * ScreenLong + j];

                            }
                        }
                }

            }

            IntegralLL = IntegralLL / ((fabs(2.0 * x2) + fabs(2.0 * x1)) * fabs(y2 - 
y1) * 0.5)/FactorDC;

            FILE* DestMatrixFile;
            errno_t err = fopen_s(&DestMatrixFile, "SplinePreDest.txt", "w");
            if (err != 0)
            {
                return 0;
            }
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            else
            {
                fprintf(DestMatrixFile, "%ld\n", ScreeNtrans1Long);
                for (ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
                    fprintf(DestMatrixFile, "%8.10le\n", R88_1[ilong]);
                for (ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
                    fprintf(DestMatrixFile, "%8.10le\n", G88_1[ilong]);
                for (ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
                    fprintf(DestMatrixFile, "%8.10le\n", B88_1[ilong]);
                for (ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
                    fprintf(DestMatrixFile, "%d\n", ScreenFullFlag_1[ilong]);
                for (ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
                    fprintf(DestMatrixFile, "%d\n", T88_1[ilong]);
                
                fprintf(DestMatrixFile, "%8.10le\n", IntegralLL);
                fclose(DestMatrixFile);

                return 1;
            }
       
    }

    if (TypeCalc[0] == 'P')
    {
        FILE* InputFileName;
        if ((fopen_s(&InputFileName, "SplinePre.txt", "r")) != 0) return 0;
            for (i = 1; i <= 3; i++)
                for (j = 1; j <= 3; j++)
                {
                    fscanf_s(InputFileName, "%lf", &dummy);
                    HomG[i][j] = dummy;
                }
            for (i = 1; i <= 3; i++)
                for (j = 1; j <= 3; j++)
                {
                    fscanf_s(InputFileName, "%lf", &dummy);
                    iHomG[i][j] = dummy;
                }
            fscanf_s(InputFileName, "%d", &ScreenTrans);
            fscanf_s(InputFileName, "%d", &ScreenLong);
            fscanf_s(InputFileName, "%d", &ScreenOrigTrans);
            fscanf_s(InputFileName, "%d", &ScreenOrigLong);
            fscanf_s(InputFileName, "%lf", &epsiron);
            fscanf_s(InputFileName, "%lf", &r1);
            fscanf_s(InputFileName, "%lf", &FacDetailed);

            double** R_x_2d;
            R_x_2d=alloc_matrix(int((2.0 * r1 + 1.0)* FacDetailed) + 1, int((2.0 * 

r1 + 1.0)* FacDetailed) + 1);
            double** G_x_2d;
            G_x_2d = alloc_matrix(int((2.0 * r1 + 1.0) * FacDetailed) + 1, int((2.

0 * r1 + 1.0) * FacDetailed) + 1);
            double** B_x_2d;
            B_x_2d = alloc_matrix(int((2.0 * r1 + 1.0) * FacDetailed) + 1, int((2.

0 * r1 + 1.0) * FacDetailed) + 1);

            for (i=0;i<=int((2.0*r1+1.0)*FacDetailed);i++)
                for (j = 0; j<= int((2.0 * r1 + 1.0) * FacDetailed); j++)
                {
                    fscanf_s(InputFileName, "%lf", &dummy);
                    R_x_2d[i][j] = dummy;
                }
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            for (i = 0; i <= int((2.0 * r1 + 1.0) * FacDetailed); i++)
                for (j = 0; j <= int((2.0 * r1 + 1.0) * FacDetailed); j++)
                {
                    fscanf_s(InputFileName, "%lf", &dummy);
                    G_x_2d[i][j] = dummy;
                }

            for (i = 0; i <= int((2.0 * r1 + 1.0) * FacDetailed); i++)
                for (j = 0; j <= int((2.0 * r1 + 1.0) * FacDetailed); j++)
                {
                    fscanf_s(InputFileName, "%lf", &dummy);
                    B_x_2d[i][j] = dummy;
                }
        fclose(InputFileName);

        long ScreeNtrans1Long;
        ScreeNtrans1Long = static_cast<long>(ScreenTrans) * static_cast<long>

(ScreenLong);

        double* R88_1;
        R88_1 = alloc_vector(ScreeNtrans1Long+1);
        double* G88_1;
        G88_1 = alloc_vector(ScreeNtrans1Long+1);
        double* B88_1;
        B88_1 = alloc_vector(ScreeNtrans1Long+1);
        int* ScreenFullFlag_1;
        ScreenFullFlag_1 = alloc_intvector(ScreeNtrans1Long+1);
        double* MaxYY;
        MaxYY = alloc_vector(ScreenTrans);
        int* T88_1;
        T88_1 = alloc_intvector(ScreeNtrans1Long + 1);

        for (long ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
            T88_1[ilong] = 1;

        double MinX1, MaxX1, MinY1, MaxY1;

        long ilong;

        
        if (0 == PreSplineLake64(T88_1, HomG, iHomG, ScreenTrans, ScreenLong, 

ScreenOrigTrans, ScreenOrigLong, 0, epsiron, r1, FacDetailed, R_x_2d, 
G_x_2d, B_x_2d, R88_1, G88_1, B88_1, ScreenFullFlag_1, MaxYY, MinX1, 
MaxX1, MinY1, MaxY1))

        {
            return 0;
        }
        else
        {
            FILE* DestMatrixFile;
            errno_t err = fopen_s(&DestMatrixFile, "SplinePreDest.txt", "w");
            if (err != 0)
            {
                return 0;
            }
            else
            {
                fprintf(DestMatrixFile, "%ld\n", ScreeNtrans1Long);
                for (ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
                    fprintf(DestMatrixFile, "%8.10le\n", R88_1[ilong]);
                for (ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
                    fprintf(DestMatrixFile, "%8.10le\n", G88_1[ilong]);
                for (ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
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                    fprintf(DestMatrixFile, "%8.10le\n", B88_1[ilong]);
                for (ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
                    fprintf(DestMatrixFile, "%d\n", ScreenFullFlag_1[ilong]);
                for (ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
                    fprintf(DestMatrixFile, "%d\n", T88_1[ilong]);
                for (i = 0; i < ScreenTrans; i++)
                    fprintf(DestMatrixFile, "%8.10le\n", MaxYY[i]);
                fprintf(DestMatrixFile, "%8.10le\n", MinX1);
                fprintf(DestMatrixFile, "%8.10le\n", MaxX1);
                fprintf(DestMatrixFile, "%8.10le\n", MinY1);
                fprintf(DestMatrixFile, "%8.10le\n", MaxY1);
                fclose(DestMatrixFile);

                return 1;
            }
        }
    }
    
    if (TypeCalc[0] == 'S')
    {
        long ScreeNtrans1Long;
        int ScreenTrans;
        int ScreenLong;
        long ilong;

        double* R88_1;

        int* ScreenFullFlag_1;
        
        double dummy;
        int dummy1;

        double smax_thre;
        long MaxIter;

        FILE* InputFileName;
        if ((fopen_s(&InputFileName, "SplineSource.txt", "r")) != 0) return 0;
            fscanf_s(InputFileName, "%d", &ScreenTrans);
            fscanf_s(InputFileName, "%d", &ScreenLong);

            ScreeNtrans1Long = static_cast<long>(ScreenTrans) * static_cast<long>
(ScreenLong);

            ScreenFullFlag_1 = alloc_intvector(ScreeNtrans1Long + 1);

            R88_1 = alloc_vector(ScreeNtrans1Long + 1);

            for (ilong = 0; ilong <=ScreeNtrans1Long; ilong++)
            {
                fscanf_s(InputFileName, "%lf", &dummy);
                R88_1[ilong] = dummy;
            }
            for (ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
            {
                fscanf_s(InputFileName, "%d", &dummy1);
                ScreenFullFlag_1[ilong] = dummy1;
            }
            fscanf_s(InputFileName, "%lf", &smax_thre);
            fscanf_s(InputFileName, "%ld", &MaxIter);
        fclose(InputFileName);

        int nFlag;
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        if (0 == splineDLL64(ScreenTrans, ScreenLong, R88_1, ScreenFullFlag_1, 
smax_thre, MaxIter))

        {
            nFlag = 0;
            FILE* DestMatrixFile;
            errno_t err = fopen_s(&DestMatrixFile, "SplineResult.txt", "w");
            if (err != 0)
            {
                std::cout << "Press any key to continue...";
                std::cin.get(); 
                return 0;
            }
            else
            {
                fprintf(DestMatrixFile, "%ld\n", nFlag);
                fclose(DestMatrixFile);
            }
            return 0;
        }
        else
        {
            nFlag = 1;
            FILE* DestMatrixFile;
            errno_t err = fopen_s(&DestMatrixFile, "SplineDest.txt", "w");
            if (err != 0)
            {
                std::cout << "Press any key to continue...";
                std::cin.get(); 
                return 0;

            }
            else
            {
                fprintf(DestMatrixFile, "%ld\n", ScreeNtrans1Long);
                for (ilong = 0; ilong <= ScreeNtrans1Long; ilong++)
                    fprintf(DestMatrixFile, "%8.10le\n", R88_1[ilong]);
                fclose(DestMatrixFile);

                errno_t err = fopen_s(&DestMatrixFile, "SplineResult.txt", "w");
                if (err != 0)
                {
                    std::cout << "Press any key to continue...";
                    std::cin.get(); 
                    return 0;
                }
                else
                {
                    fprintf(DestMatrixFile, "%ld\n", nFlag);
                    fclose(DestMatrixFile);
                }
                return 1;
            }
        }
    }
}

int MieScat_Sca_Rect_2nd(double* lZ1d, int nang, double** s11_table, double refmed, 
double refre, double refim, double radius, double* R_Mie_2d_1, double* G_Mie_2d_1, 
double* B_Mie_2d_1, double* Params1, double* Xbar, double* Ybar, double* Zbar, int 
MaxX, int MaxY, int Maxk, double* bw, double* Absorbance, double* f_fine, double 
Miec, double* MieScatC_array)

{
    int i, j;
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    double x11, y11, z11;
    double Rtemp, Gtemp, Btemp;
    bool Hitpath0;
    double scale1;
    double Resultvector1[5];
    double b11x, b11y, b11z;
    double x33, y33;
    double s2;
    double x4888, y4888;
    double thetadash7;
    double reffactor22;
    double Pi;
    Pi = 3.14159265358979;

    double alfa, beta;
    double Xsum, Ysum, Zsum;
    int n;
    double Exp1;
    double R_val, G_val, B_val;
    long i1, j1;
    double xtemp, ytemp;
    double Gauss;
    double FactorDC, gzai, sigma, delta, deltaLamda, r1, d, Xgrid, Ygrid, 

FacDetailed, LakeShoreEPS;
    double fai77, theta77, n12, xobs, yobs, zobs, k1, Km, SettleShodo, TheoShodo, 

Rittaikaku, refl;
    int k;
    double zz;
    double FactorZ;
    double CosScatAng, delta0, PhaseFunc, L3, L4;
    double ScatAng;
    double FlagStepAgainstSlope, InitZ, theta1;
    double Xrange, Yrange;

    double Lrad, Eobs;

    double iPetzoldPF;

    FactorDC = Params1[0];
    gzai = Params1[1];
    sigma = Params1[2];
    delta = Params1[3];
    deltaLamda = Params1[4];
    r1 = Params1[5];
    d = Params1[6];
    Xgrid = Params1[7];
    Ygrid = Params1[8];
    FacDetailed = Params1[9];
    LakeShoreEPS = Params1[10];
    fai77 = Params1[11];
    theta77 = Params1[12];
    n12 = Params1[13];
    xobs = Params1[14];
    yobs = Params1[15];
    zobs = Params1[16];
    k1 = Params1[17];
    Km = Params1[18];
    SettleShodo = Params1[19];
    TheoShodo = Params1[20];
    Rittaikaku = Params1[21];
    refl = Params1[22];
    delta0 = Params1[23];
    FactorZ = Params1[24];
    FlagStepAgainstSlope = Params1[25];
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    InitZ = Params1[26];
    theta1 = Params1[27];
    iPetzoldPF = Params1[28];
 
    Xrange = MaxX * Xgrid;
    Yrange = MaxY * Ygrid;

    double** R_Mie_2d;
    double** G_Mie_2d;
    double** B_Mie_2d;

    double dS;

    double epsiron;
    epsiron = atan2(xobs, yobs);
    double x111, y111;

    double bS;

    double dang;
    short i_ang;
    double TempAng;

    dang = Pi / 2.0 / (static_cast<double>(nang - 1));

    double* SumPhaseFunc_array;
    SumPhaseFunc_array = alloc_vector(71);

    double wavel;

    double* s11;
    s11 = alloc_vector(2 * nang + 10);

    int i2;

    double s11_val;

    for (n = 1; n <= 70; n++)
    {
        wavel = 380.0 + (static_cast<double>(n - 1)) * deltaLamda;

        SumPhaseFunc_array[n] = 0.0;

        for (i2 = 1; i2 <= 2 * nang - 1; i2++)
            s11[i2] = s11_table[n][i2];

        for (i_ang = 0; i_ang <= 2 * nang - 1; i_ang++)
        {
            if (i_ang == 0) TempAng = 0.0 + 0.1 / 180.0 * Pi;
            else TempAng = 0.0 + dang * (static_cast<double>(i_ang));

            s11_val = BHMIE1_fromTable(TempAng, s11, nang);

            SumPhaseFunc_array[n] = SumPhaseFunc_array[n] + 2.0 * Pi * sin(
TempAng) * dang * s11_val;

        }
    }

    R_Mie_2d = alloc_matrix(MaxX * static_cast<int>(FacDetailed) + 1, MaxY * 
static_cast<int>(FacDetailed) + 1);

    G_Mie_2d = alloc_matrix(MaxX * static_cast<int>(FacDetailed) + 1, MaxY * 
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static_cast<int>(FacDetailed) + 1);
    B_Mie_2d = alloc_matrix(MaxX * static_cast<int>(FacDetailed) + 1, MaxY * 

static_cast<int>(FacDetailed) + 1);

    for (i1 = 0; i1 <= MaxX * static_cast<int>(FacDetailed); i1++)
        for (j1 = 0; j1 <= MaxY * static_cast<int>(FacDetailed); j1++)
        {
            R_Mie_2d[i1][j1] = 0.0;
            G_Mie_2d[i1][j1] = 0.0;
            B_Mie_2d[i1][j1] = 0.0;
        }

    for (i1 = 0; i1 <= (MaxX * static_cast<int>(FacDetailed) + 0) * (MaxY * 
static_cast<int>(FacDetailed) + 0); i1++)

    {
        R_Mie_2d_1[i1] = 0.0;
        G_Mie_2d_1[i1] = 0.0;
        B_Mie_2d_1[i1] = 0.0;
    }

    for (i = 0; i <= MaxX; i++)
        for (j = 0; j <= MaxY; j++)
            for (k = 0; k <= Maxk; k++)
            {
                x11 = (static_cast<double>(i) - 0.5 * static_cast<double>(MaxX)) / 

static_cast<double>(MaxX) * Xrange;
                y11 = (static_cast<double>(j) - 0.5 * static_cast<double>(MaxY)) / 

static_cast<double>(MaxY) * Yrange;

                x111 = x11 * cos(epsiron) + y11 * sin(epsiron);
                y111 = -x11 * sin(epsiron) + y11 * cos(epsiron);

                x11 = x111;
                y11 = y111;

                if (FlagStepAgainstSlope == 1.0)
                {
                    z11 = -d;
                    theta1 = 0.0;
                }
                else
                {
                    z11 = -(static_cast<double>(j) / static_cast<double>(MaxY) * 

Yrange) * tan(theta1) - InitZ;
                    d = InitZ + Yrange * tan(theta1);
                }

                zz = -double(k) * FactorZ;

                if ((z11 - zz > -LakeShoreEPS) || (zz >= -LakeShoreEPS)) goto 
nocalc300;

                x33 = x11 + zz / sqrt(1 - (pow(cos(theta77) / n12, 2))) * cos
(theta77) * cos(fai77) / n12;

                y33 = y11 - zz / sqrt(1 - (pow(cos(theta77) / n12, 2))) * cos
(theta77) * sin(fai77) / n12;

                Rtemp = 0.0;
                Gtemp = 0.0;
                Btemp = 0.0;

                Hitpath0 = true;
                scale1 = 1.0;



C:\Users\rhana\Desktop\LakeColorCPP\LakeColorCPP.cpp 38
2253
2254
2255
2256

2257

2258
2259
2260
2261
2262
2263
2264
2265

2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280

2281

2282

2283

2284
2285

2286
2287
2288
2289

2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302

2303
2304
2305

                Resultvector1[1] = cos(theta77) * cos(fai77) / n12;
                Resultvector1[2] = -cos(theta77) * sin(fai77) / n12;
                if (1.0 - 1.0 / (n12 * n12) * pow(cos(theta77), 2) < 0.0) Hitpath0 = 

false;
                else    Resultvector1[3] = -sqrt(1.0 - 1.0 / (n12 * n12) * pow(cos

(theta77), 2));

                if (Hitpath0 == false) goto nocalc300;

                b11x = 0.0;
                b11y = 0.0;
                b11z = 0.0;

                Solve4thEq_DLL(Hitpath0, b11x, b11y, b11z, x11, y11, zz, xobs, yobs, 
zobs, n12);

                if (Hitpath0 == false)  goto nocalc300;

                if (b11z == 0)
                {
                    Hitpath0 = false;
                    goto nocalc300;
                }

                s2 = (0.0 - zz) / b11z;
                x4888 = x11 + s2 * b11x;
                y4888 = y11 + s2 * b11y;

                thetadash7 = asin(sqrt(1.0 - (pow(cos(theta77), 2) / pow(n12, 2))));
                reffactor22 = (1.0 - 0.5 * (pow(sin(theta77 - thetadash7) / sin

(theta77 + thetadash7), 2) + pow(tan(theta77 - thetadash7) / tan
(theta77 + thetadash7), 2)));

                beta = Pi / 2.0 - atan2(zobs, sqrt(pow(x4888 - xobs, 2) + pow(
y4888 - yobs, 2)));

                alfa = Pi / 2.0 - atan2(-z11, sqrt(pow(x11 - x4888, 2) + pow(y11 - 
y4888, 2)));

                reffactor22 = reffactor22 * (1.0 - 0.5 * (pow(sin(beta - alfa) / sin
(beta + alfa), 2) + pow(tan(beta - alfa) / tan(beta + alfa), 2)));

                CosScatAng = Resultvector1[1] * b11x + Resultvector1[2] * b11y + 
Resultvector1[3] * b11z;

                ScatAng = acos(CosScatAng);  // in the unit of rad

                L3 = sqrt(pow((x33 - x11), 2) + pow((y33 - y11), 2) + pow(zz, 2));
                L4 = sqrt(pow((x4888 - x11), 2) + pow((y4888 - y11), 2) + pow(zz, 

2));

                dS = Xgrid * Ygrid;

                Xsum = 0.0;
                Ysum = 0.0;
                Zsum = 0.0;

                bS = 0.0;

                for (n = 1; n <= 70; n++)
                {
                    wavel = 380.0 + (static_cast<double>(n - 1)) * deltaLamda;
                    Exp1 = exp(-L3 * (k1 + bw[n] + Absorbance[n] + MieScatC_array[n] 

+ Miec * 650.0 / wavel));

                    for (i2 = 1; i2 <= 2 * nang - 1; i2++)
                        s11[i2] = s11_table[n][i2];
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                    if (SumPhaseFunc_array[n] > 0.0)
                    {
                        PhaseFunc = BHMIE1_fromTable(ScatAng, s11, nang) / 

SumPhaseFunc_array[n];
                    }
                    else
                    {
                        PhaseFunc = 0.0;
                    }
                    Lrad = Km * f_fine[n] * SettleShodo / TheoShodo * FactorZ * 

reffactor22 * Exp1 * PhaseFunc * MieScatC_array[n] * dS / (n12 
* n12) + Km * f_fine[n] * SettleShodo / TheoShodo * FactorZ * 
reffactor22 * 1.0 * PhaseFunc * MieScatC_array[n] * dS / (
n12 * n12) * lZ1d[(n - 1) * (int(d / FactorZ + 0.001) + 1) + 
k];

                    Eobs = Lrad * exp(-L4 * (k1 + bw[n] + Absorbance[n] + 
MieScatC_array[n] + Miec * 650.0 / wavel));

                    Xsum = Xsum + Eobs * Xbar[n] * deltaLamda;
                    Ysum = Ysum + Eobs * Ybar[n] * deltaLamda;
                    Zsum = Zsum + Eobs * Zbar[n] * deltaLamda;
                }

                R_val = 3.241 * Xsum - 1.5374 * Ysum - 0.4986 * Zsum;
                G_val = -0.9692 * Xsum + 1.876 * Ysum + 0.0416 * Zsum;
                B_val = 0.0556 * Xsum - 0.204 * Ysum + 1.057 * Zsum;

                if (R_val < 0.0) R_val = 0.0;
                else R_val = R_val * FactorDC;

                if (G_val < 0.0) G_val = 0.0;
                else G_val = G_val * FactorDC;

                if (B_val < 0.0) B_val = 0.0;
                else B_val = B_val * FactorDC;

                if (Hitpath0 == false) goto nocalc300;

                for (i1 = 0; i1 <= MaxX * FacDetailed; i1++)
                    for (j1 = 0; j1 <= MaxY * FacDetailed; j1++)
                    {
                        xtemp = (static_cast<double>(i1) - 0.5 * static_cast<double>

(MaxX * FacDetailed)) / static_cast<double>(MaxX * 
FacDetailed) * Xrange;

                        ytemp = (static_cast<double>(j1) - 0.5 * static_cast<double>
(MaxY * FacDetailed)) / static_cast<double>(MaxY * 
FacDetailed) * Yrange;

                        x111 = xtemp * cos(epsiron) + ytemp * sin(epsiron);
                        y111 = -xtemp * sin(epsiron) + ytemp * cos(epsiron);

                        xtemp = x111;
                        ytemp = y111;

                        Rtemp = R_val;
                        if (Rtemp < 0.0) Rtemp = 0.0;
                        Gtemp = G_val;
                        if (Gtemp < 0.0) Gtemp = 0.0;
                        Btemp = B_val;
                        if (Btemp < 0.0) Btemp = 0.0;

                        Gauss = 1.0 / (2.0 * Pi * pow(sigma, 2)) * exp(-(pow(x4888 - 
xtemp, 2) + pow(y4888 - ytemp, 2)) / (2.0 * pow(sigma, 
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2)));

                        R_Mie_2d[i1][j1] = R_Mie_2d[i1][j1] + Rtemp * Gauss;
                        G_Mie_2d[i1][j1] = G_Mie_2d[i1][j1] + Gtemp * Gauss;
                        B_Mie_2d[i1][j1] = B_Mie_2d[i1][j1] + Btemp * Gauss;
                    }
            nocalc300:
                ;
            }
    for (i1 = 0; i1 <= MaxX * static_cast<int>(FacDetailed); i1++)
        for (j1 = 0; j1 <= MaxY * static_cast<int>(FacDetailed); j1++)
        {
            R_Mie_2d_1[i1 * (MaxY * static_cast<int>(FacDetailed) + 1) + j1] = 

R_Mie_2d[i1][j1];
            G_Mie_2d_1[i1 * (MaxY * static_cast<int>(FacDetailed) + 1) + j1] = 

G_Mie_2d[i1][j1];
            B_Mie_2d_1[i1 * (MaxY * static_cast<int>(FacDetailed) + 1) + j1] = 

B_Mie_2d[i1][j1];
        }

    return 1;

}

double BHMIE1_fromTable(double Angle, double* s11, int nang)
{
    double Pi;
    Pi = 3.14159265358979;

    double dang;

    dang = Pi / 2.0 / (static_cast<double>(nang - 1));

    int i;
    double AngStart, AngEnd;

    double s11_val;

    for (i = 1; i <= 2 * nang - 1; i++)
    {
        if (i == 1) AngStart = 0.1 / 180.0 * Pi;
        else AngStart = (static_cast<double>(i - 1)) * dang;

        AngEnd = (static_cast<double>(i)) * dang;

        if ((AngStart <= Angle) && (Angle < AngEnd))
        {
            s11_val = s11[i] + (Angle - AngStart) / (AngEnd - AngStart) * (s11[i + 

1] - s11[i]);
            return s11_val;
        }
    }

    return 0.0;

}

int MieSca_Rect_2nd(double* lz1d, double* R_Mie_2d_1, double* G_Mie_2d_1, double* 
B_Mie_2d_1, double* Params1, double* Xbar, double* Ybar, double* Zbar, int MaxX, 
int MaxY, int Maxk, double* bw, double* Absorbance, double* f_fine, double Miec, 
double* MieScatC_array)
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{
    int i, j;
    double x11, y11, z11;
    double Rtemp, Gtemp, Btemp;
    bool Hitpath0;
    double scale1;
    double Resultvector1[5];
    double b11x, b11y, b11z;
    double x33, y33;
    double s2;
    double x4888, y4888;
    double thetadash7;
    double reffactor22;
    double Pi;
    double alfa, beta;
    double Xsum, Ysum, Zsum;
    int n;
    double Exp1;
    double R_val, G_val, B_val;
    long i1, j1;
    double xtemp, ytemp;
    double Gauss;
    double FactorDC, gzai, sigma, delta, deltaLamda, r1, d, Xgrid, Ygrid, 

FacDetailed, LakeShoreEPS;
    double fai77, theta77, n12, xobs, yobs, zobs, k1, Km, SettleShodo, TheoShodo, 

Rittaikaku, refl;
    int k;
    double zz;
    double FactorZ;
    double CosScatAng, delta0, PhaseFunc, L3, L4;
    double ScatAng;
    double b11x1, b11y1, b11z1;
    double FlagStepAgainstSlope, InitZ, theta1;
    double Xrange, Yrange;

    double Lrad, Eobs;

    double dummy1;

    double iPetzoldPF;
    double a6, a5, a4, a3, a2, a1, a0;

    double y0;

    FactorDC = Params1[0];
    gzai = Params1[1];
    sigma = Params1[2];
    delta = Params1[3];
    deltaLamda = Params1[4];
    r1 = Params1[5];
    d = Params1[6];
    Xgrid = Params1[7];
    Ygrid = Params1[8];
    FacDetailed = Params1[9];
    LakeShoreEPS = Params1[10];
    fai77 = Params1[11];
    theta77 = Params1[12];
    n12 = Params1[13];
    xobs = Params1[14];
    yobs = Params1[15];
    zobs = Params1[16];
    k1 = Params1[17];
    Km = Params1[18];
    SettleShodo = Params1[19];
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    TheoShodo = Params1[20];
    Rittaikaku = Params1[21];
    refl = Params1[22];
    delta0 = Params1[23];
    FactorZ = Params1[24];
    FlagStepAgainstSlope = Params1[25];
    InitZ = Params1[26];
    theta1 = Params1[27];
    iPetzoldPF = Params1[28];
    y0 = Params1[29];

    a6 = 0.1571;
    a5 = -0.4145;
    a4 = -0.0804;
    a3 = 0.6345;
    a2 = -0.2644;
    a1 = -1.7688;
    a0 = 1.8269;

    Xrange = MaxX * Xgrid;
    Yrange = MaxY * Ygrid;

    double** R_Mie_2d;
    double** G_Mie_2d;
    double** B_Mie_2d;

    double dS;

    double epsiron;
    epsiron = atan2(xobs, yobs);
    double x111, y111;

    double wl;

    R_Mie_2d = alloc_matrix(MaxX * static_cast<int>(FacDetailed) + 1, MaxY * 
static_cast<int>(FacDetailed) + 1);

    G_Mie_2d = alloc_matrix(MaxX * static_cast<int>(FacDetailed) + 1, MaxY * 
static_cast<int>(FacDetailed) + 1);

    B_Mie_2d = alloc_matrix(MaxX * static_cast<int>(FacDetailed) + 1, MaxY * 
static_cast<int>(FacDetailed) + 1);

    for (i1 = 0; i1 <= MaxX * static_cast<int>(FacDetailed); i1++)
        for (j1 = 0; j1 <= MaxY * static_cast<int>(FacDetailed); j1++)
        {
            R_Mie_2d[i1][j1] = 0.0;
            G_Mie_2d[i1][j1] = 0.0;
            B_Mie_2d[i1][j1] = 0.0;
        }

    for (i1 = 0; i1 <= (MaxX * static_cast<int>(FacDetailed) + 0) * (MaxY * 
static_cast<int>(FacDetailed) + 0); i1++)

    {
        R_Mie_2d_1[i1] = 0.0;
        G_Mie_2d_1[i1] = 0.0;
        B_Mie_2d_1[i1] = 0.0;
    }

    Pi = 3.14159265358979;

    for (i = 0; i <= MaxX; i++)
        for (j = 0; j <= MaxY; j++)
            for (k = 0; k <= Maxk; k++)
            {
                x11 = (static_cast<double>(i) - 0.5 * static_cast<double>(MaxX)) / 
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static_cast<double>(MaxX) * Xrange;
                y11 = (static_cast<double>(j) - 0.5 * static_cast<double>(MaxY)) / 

static_cast<double>(MaxY) * Yrange;

                x111 = x11 * cos(epsiron) + y11 * sin(epsiron);
                y111 = -x11 * sin(epsiron) + y11 * cos(epsiron);

                x11 = x111;
                y11 = y111;

                if (FlagStepAgainstSlope == 1.0)
                {
                    z11 = -d;
                    theta1 = 0.0;
                }
                else
                {
                    z11 = -(static_cast<double>(j) / static_cast<double>(MaxY) * 

Yrange) * tan(theta1) - InitZ;
                    d = InitZ + Yrange * tan(theta1);

                }

                zz = -double(k) * FactorZ;

                if ((z11 - zz > -LakeShoreEPS) || (zz >= -LakeShoreEPS)) goto 
nocalc300;

                x33 = x11 + zz / sqrt(1 - (pow(cos(theta77) / n12, 2))) * cos
(theta77) * cos(fai77) / n12;

                y33 = y11 - zz / sqrt(1 - (pow(cos(theta77) / n12, 2))) * cos
(theta77) * sin(fai77) / n12;

                Rtemp = 0.0;
                Gtemp = 0.0;
                Btemp = 0.0;

                Hitpath0 = true;
                scale1 = 1.0;

                Resultvector1[1] = cos(theta77) * cos(fai77) / n12;
                Resultvector1[2] = -cos(theta77) * sin(fai77) / n12;
                if (1.0 - 1.0 / (n12 * n12) * pow(cos(theta77), 2) < 0.0) Hitpath0 = 

false;
                else    Resultvector1[3] = -sqrt(1.0 - 1.0 / (n12 * n12) * pow(cos

(theta77), 2));

                if (Hitpath0 == false) goto nocalc300;

                b11x = 0.0;
                b11y = 0.0;
                b11z = 0.0;

                Solve4thEq_DLL(Hitpath0, b11x, b11y, b11z, x11, y11, zz, xobs, yobs, 
zobs, n12);

                b11x1 = b11x;
                b11y1 = b11y;
                b11z1 = b11z;

                if (Hitpath0 == false)  goto nocalc300;

                if (b11z == 0.0)
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                {
                    Hitpath0 = false;
                    goto nocalc300;
                }

                s2 = (0.0 - zz) / b11z;
                x4888 = x11 + s2 * b11x;
                y4888 = y11 + s2 * b11y;

                thetadash7 = asin(sqrt(1.0 - (pow(cos(theta77), 2) / pow(n12, 2))));
                reffactor22 = (1.0 - 0.5 * (pow(sin(theta77 - thetadash7) / sin

(theta77 + thetadash7), 2) + pow(tan(theta77 - thetadash7) / tan
(theta77 + thetadash7), 2)));

                beta = Pi / 2.0 - atan2(zobs, sqrt(pow(x4888 - xobs, 2) + pow(
y4888 - yobs, 2)));

                alfa = Pi / 2.0 - atan2(-z11, sqrt(pow(x11 - x4888, 2) + pow(y11 - 
y4888, 2)));

                reffactor22 = reffactor22 * (1.0 - 0.5 * (pow(sin(beta - alfa) / sin
(beta + alfa), 2) + pow(tan(beta - alfa) / tan(beta + alfa), 2)));

                CosScatAng = Resultvector1[1] * b11x + Resultvector1[2] * b11y + 
Resultvector1[3] * b11z;

                ScatAng = acos(CosScatAng) / Pi * 180;

                if (fabs(iPetzoldPF - 1) < 0.01)
                {
                    dummy1 = a6 * pow(log10(ScatAng), 6) + a5 * pow(log10(ScatAng), 

5) + a4 * pow(log10(ScatAng), 4) + a3 * pow(log10(ScatAng), 3) 
+ a2 * pow(log10(ScatAng), 2) + a1 * log10(ScatAng) + a0;

                    PhaseFunc = pow(10, dummy1);
                }
                else
                {
                    PhaseFunc = 0.0;
                }

                L3 = sqrt(pow((x33 - x11), 2) + pow((y33 - y11), 2) + pow(zz, 2));
                L4 = sqrt(pow((x4888 - x11), 2) + pow((y4888 - y11), 2) + pow(zz, 

2));

                dS = Xgrid * Ygrid;

                Xsum = 0;
                Ysum = 0;
                Zsum = 0;

                for (n = 1; n < 70; n++)
                {
                    wl = 380.0 + static_cast<double>((n - 1) * 5);
                    Exp1 = exp(-L3 * (k1 + bw[n] + Absorbance[n] + MieScatC_array[n] 

+ Miec * 650.0 / wl));
                    Lrad = Km * f_fine[n] * SettleShodo / TheoShodo * FactorZ * 

reffactor22 * Exp1 * PhaseFunc * Miec * 650.0 / wl * dS / (n12 
* n12) + Km * f_fine[n] * SettleShodo / TheoShodo * FactorZ * 
reffactor22 * 1.0 * PhaseFunc * Miec * 650.0 / wl * dS / (
n12 * n12) * lz1d[(n - 1) * (int(d / FactorZ + 0.001) + 1) + 
k];

                    Eobs = Lrad * exp(-L4 * (k1 + bw[n] + Absorbance[n] + 
MieScatC_array[n] + Miec * 650.0 / wl));

                    Xsum = Xsum + Eobs * Xbar[n] * deltaLamda;
                    Ysum = Ysum + Eobs * Ybar[n] * deltaLamda;
                    Zsum = Zsum + Eobs * Zbar[n] * deltaLamda;
                }
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                R_val = 3.241 * Xsum - 1.5374 * Ysum - 0.4986 * Zsum;
                G_val = -0.9692 * Xsum + 1.876 * Ysum + 0.0416 * Zsum;
                B_val = 0.0556 * Xsum - 0.204 * Ysum + 1.057 * Zsum;

                if (R_val < 0.0) R_val = 0.0;
                else R_val = R_val * FactorDC;

                if (G_val < 0.0) G_val = 0.0;
                else G_val = G_val * FactorDC;

                if (B_val < 0.0) B_val = 0.0;
                else B_val = B_val * FactorDC;

                if (Hitpath0 == false) goto nocalc300;

                for (i1 = 0; i1 <= MaxX * static_cast<int>(FacDetailed); i1++)
                    for (j1 = 0; j1 <= MaxY * static_cast<int>(FacDetailed); j1++)
                    {
                        xtemp = (static_cast<double>(i1) - 0.5 * static_cast<double>

(MaxX * FacDetailed)) / static_cast<double>(MaxX * 
FacDetailed) * Xrange;

                        ytemp = (static_cast<double>(j1) - 0.5 * static_cast<double>
(MaxY * FacDetailed)) / static_cast<double>(MaxY * 
FacDetailed) * Yrange;

                        x111 = xtemp * cos(epsiron) + ytemp * sin(epsiron);
                        y111 = -xtemp * sin(epsiron) + ytemp * cos(epsiron);

                        xtemp = x111;
                        ytemp = y111;

                        Rtemp = R_val;
                        if (Rtemp < 0.0) Rtemp = 0.0;
                        Gtemp = G_val;
                        if (Gtemp < 0.0) Gtemp = 0.0;
                        Btemp = B_val;
                        if (Btemp < 0.0) Btemp = 0.0;

                        Gauss = 1.0 / (2.0 * Pi * pow(sigma, 2)) * exp(-(pow(x4888 - 
xtemp, 2) + pow(y4888 - ytemp, 2)) / (2.0 * pow(sigma, 
2)));

                        R_Mie_2d[i1][j1] = R_Mie_2d[i1][j1] + Rtemp * Gauss;
                        G_Mie_2d[i1][j1] = G_Mie_2d[i1][j1] + Gtemp * Gauss;
                        B_Mie_2d[i1][j1] = B_Mie_2d[i1][j1] + Btemp * Gauss;
                    }
            nocalc300:
                ;
            }

            for (i1 = 0; i1 <= MaxX * static_cast<int>(FacDetailed); i1++)
        for (j1 = 0; j1 <= MaxY * static_cast<int>(FacDetailed); j1++)
        {
            R_Mie_2d_1[i1 * (MaxY * int(FacDetailed) + 1) + j1] = R_Mie_2d[i1][j1];
            G_Mie_2d_1[i1 * (MaxY * int(FacDetailed) + 1) + j1] = G_Mie_2d[i1][j1];
            B_Mie_2d_1[i1 * (MaxY * int(FacDetailed) + 1) + j1] = B_Mie_2d[i1][j1];
        }

    return 1;

}
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int DenstFlucSca_Rect_2nd(double* lz1d, double* R_ES_2d_1, double* G_ES_2d_1, 
double* B_ES_2d_1, double* Params1, double* Xbar, double* Ybar, double* Zbar, int 
MaxX, int MaxY, int Maxk, double* bw, double* Absorbance, double* f_fine, double 
MieC, double* MieScatC_array)

{
    int i, j;
    double x11, y11, z11;
    double Rtemp, Gtemp, Btemp;
    bool Hitpath0;
    double scale1;
    double b11x, b11y, b11z;
    double x33, y33;
    double s2;
    double x4888, y4888;
    double thetadash7;
    double reffactor22;
    double Pi;
    double alfa, beta;
    double Xsum, Ysum, Zsum;
    int n;
    double Exp1;
    double R_val, G_val, B_val;
    long i1, j1;
    double xtemp, ytemp;
    double Gauss;
    double FactorDC, gzai, sigma, delta, deltaLamda, r1, d, Xgrid, Ygrid, 

FacDetailed, LakeShoreEPS;
    double fai77, theta77, n12, xobs, yobs, zobs, k1, Km, SettleShodo, TheoShodo, 

Rittaikaku, refl;
    int k;
    double zz;
    double FactorZ;
    double CosScatAng, beta90factor, delta0, PhaseFunc, L3, L4;
    double b11x1, b11y1, b11z1;
    double FlagStepAgainstSlope, InitZ, theta1;
    double Xrange, Yrange;

    double Lrad, Eobs;

    double Resultvector1[5];

    double y0;

    FactorDC = Params1[0];
    gzai = Params1[1];
    sigma = Params1[2];
    delta = Params1[3];
    deltaLamda = Params1[4];
    r1 = Params1[5];
    d = Params1[6];
    Xgrid = Params1[7];
    Ygrid = Params1[8];
    FacDetailed = Params1[9];
    LakeShoreEPS = Params1[10];
    fai77 = Params1[11];
    theta77 = Params1[12];
    n12 = Params1[13];
    xobs = Params1[14];
    yobs = Params1[15];
    zobs = Params1[16];
    k1 = Params1[17];
    Km = Params1[18];
    SettleShodo = Params1[19];
    TheoShodo = Params1[20];
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    Rittaikaku = Params1[21];
    refl = Params1[22];
    delta0 = Params1[23];
    FactorZ = Params1[24];
    FlagStepAgainstSlope = Params1[25];
    InitZ = Params1[26];
    theta1 = Params1[27];
    y0 = Params1[28];

    Xrange = MaxX * Xgrid;
    Yrange = MaxY * Ygrid;

    double** R_ES_2d;
    double** G_ES_2d;
    double** B_ES_2d;

    double dS;

    double epsiron;
    epsiron = atan2(xobs, yobs);
    double x111, y111;

    double wl;

    R_ES_2d = alloc_matrix(MaxX * static_cast<int>(FacDetailed) + 1, MaxY * 
static_cast<int>(FacDetailed) + 1);

    G_ES_2d = alloc_matrix(MaxX * static_cast<int>(FacDetailed) + 1, MaxY * 
static_cast<int>(FacDetailed) + 1);

    B_ES_2d = alloc_matrix(MaxX * static_cast<int>(FacDetailed) + 1, MaxY * 
static_cast<int>(FacDetailed) + 1);

    for (i1 = 0; i1 <= MaxX * static_cast<int>(FacDetailed); i1++)
        for (j1 = 0; j1 <= MaxY * static_cast<int>(FacDetailed); j1++)
        {
            R_ES_2d[i1][j1] = 0.0;
            G_ES_2d[i1][j1] = 0.0;
            B_ES_2d[i1][j1] = 0.0;
        }

    for (i1 = 0; i1 <= (MaxX * static_cast<int>(FacDetailed) + 0) * (MaxY * 
static_cast<int>(FacDetailed) + 0); i1++)

    {
        R_ES_2d_1[i1] = 0.0;
        G_ES_2d_1[i1] = 0.0;
        B_ES_2d_1[i1] = 0.0;
    }

    Pi = 3.14159265358979;

    for (i = 0; i <= MaxX; i++)
        for (j = 0; j <= MaxY; j++)
            for (k = 0; k <= Maxk; k++)
            {
                x11 = (static_cast<double>(i) - 0.5 * static_cast<double>(MaxX)) / 

static_cast<double>(MaxX) * Xrange;
                y11 = (static_cast<double>(j) - 0.5 * static_cast<double>(MaxY)) / 

static_cast<double>(MaxY) * Yrange;

                x111 = x11 * cos(epsiron) + y11 * sin(epsiron);
                y111 = -x11 * sin(epsiron) + y11 * cos(epsiron);

                x11 = x111;
                y11 = y111;
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                if (FlagStepAgainstSlope == 1.0)
                {
                    z11 = -d;
                    theta1 = 0.0;
                }
                else
                {
                    z11 = -(static_cast<double>(j) / static_cast<double>(MaxY) * 

Yrange) * tan(theta1) - InitZ;
                    d = InitZ + Yrange * tan(theta1);

                }

                zz = -double(k) * FactorZ;

                if ((z11 - zz > -LakeShoreEPS) || (zz >= -LakeShoreEPS)) goto 
nocalc200;

                Rtemp = 0.0;
                Gtemp = 0.0;
                Btemp = 0.0;

                Hitpath0 = true;
                scale1 = 1.0;

                Resultvector1[1] = cos(theta77) * cos(fai77) / n12;
                Resultvector1[2] = -cos(theta77) * sin(fai77) / n12;
                if (1.0 - 1.0 / (n12 * n12) * pow(cos(theta77), 2) < 0.0) Hitpath0 = 

false;
                else    Resultvector1[3] = -sqrt(1.0 - 1.0 / (n12 * n12) * pow(cos

(theta77), 2));

                if (Hitpath0 == false) goto nocalc200;

                x33 = x11 + zz / sqrt(1 - (pow(cos(theta77) / n12, 2))) * cos
(theta77) * cos(fai77) / n12;

                y33 = y11 - zz / sqrt(1 - (pow(cos(theta77) / n12, 2))) * cos
(theta77) * sin(fai77) / n12;

                b11x = 0.0;
                b11y = 0.0;
                b11z = 0.0;

                Solve4thEq_DLL(Hitpath0, b11x, b11y, b11z, x11, y11, zz, xobs, yobs, 
zobs, n12);

                if (Hitpath0 == false)  goto nocalc200;

                b11x1 = b11x;
                b11y1 = b11y;
                b11z1 = b11z;

                if (b11z == 0.0)
                {
                    Hitpath0 = false;
                    goto nocalc200;
                }

                s2 = (0.0 - zz) / b11z;
                x4888 = x11 + s2 * b11x;
                y4888 = y11 + s2 * b11y;

                thetadash7 = asin(sqrt(1.0 - (pow(cos(theta77), 2) / pow(n12, 2))));
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                reffactor22 = (1.0 - 0.5 * (pow(sin(theta77 - thetadash7) / sin
(theta77 + thetadash7), 2) + pow(tan(theta77 - thetadash7) / tan
(theta77 + thetadash7), 2)));

                beta = Pi / 2.0 - atan2(zobs, sqrt(pow(x4888 - xobs, 2) + pow(
y4888 - yobs, 2)));

                alfa = Pi / 2.0 - atan2(-z11, sqrt(pow(x11 - x4888, 2) + pow(y11 - 
y4888, 2)));

                reffactor22 = reffactor22 * (1.0 - 0.5 * (pow(sin(beta - alfa) / sin
(beta + alfa), 2) + pow(tan(beta - alfa) / tan(beta + alfa), 2)));

                CosScatAng = Resultvector1[1] * b11x + Resultvector1[2] * b11y + 
Resultvector1[3] * b11z;

                beta90factor = 1.0 / (8.0 * Pi / 3.0 * (2.0 + delta0) / (1.0 + 
delta0));

                PhaseFunc = beta90factor * (1.0 + (1.0 - delta0) / (1.0 + delta0) * 
pow(CosScatAng, 2));

                L3 = sqrt(pow((x33 - x11), 2) + pow((y33 - y11), 2) + pow(zz, 2));
                L4 = sqrt(pow((x4888 - x11), 2) + pow((y4888 - y11), 2) + pow(zz, 

2));

                dS = Xgrid * Ygrid;

                Xsum = 0.0;
                Ysum = 0.0;
                Zsum = 0.0;

                for (n = 1; n < 70; n++)
                {
                    wl = 380.0 + static_cast<double>((n - 1) * 5);

                    Exp1 = exp(-L3 * (k1 + bw[n] + Absorbance[n] + MieScatC_array[n] 
+ MieC * 650.0 / wl));

                    Lrad = Km * f_fine[n] * SettleShodo / TheoShodo * FactorZ * 
reffactor22 * Exp1 * PhaseFunc * bw[n] * dS / (n12 * n12) + Km 
* f_fine[n] * SettleShodo / TheoShodo * FactorZ * 
reffactor22 * 1.0 * PhaseFunc * bw[n] * dS / (n12 * n12) * lz1d
[(n - 1) * (int(d / FactorZ + 0.001) + 1) + k];

                    Eobs = Lrad * exp(-L4 * (k1 + bw[n] + Absorbance[n] + 
MieScatC_array[n] + MieC * 650.0 / wl));

                    Xsum = Xsum + Eobs * Xbar[n] * deltaLamda;
                    Ysum = Ysum + Eobs * Ybar[n] * deltaLamda;
                    Zsum = Zsum + Eobs * Zbar[n] * deltaLamda;
                }

                R_val = 3.241 * Xsum - 1.5374 * Ysum - 0.4986 * Zsum;
                G_val = -0.9692 * Xsum + 1.876 * Ysum + 0.0416 * Zsum;
                B_val = 0.0556 * Xsum - 0.204 * Ysum + 1.057 * Zsum;

                if (R_val < 0.0) R_val = 0.0;
                else R_val = R_val * FactorDC;

                if (G_val < 0.0) G_val = 0.0;
                else G_val = G_val * FactorDC;

                if (B_val < 0.0) B_val = 0.0;
                else B_val = B_val * FactorDC;

                if (Hitpath0 == false) goto nocalc200;

                for (i1 = 0; i1 <= MaxX * static_cast<int>(FacDetailed); i1++)
                    for (j1 = 0; j1 <= MaxY * static_cast<int>(FacDetailed); j1++)
                    {
                        xtemp = (static_cast<double>(i1) - 0.5 * static_cast<double>
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(MaxX * FacDetailed)) / static_cast<double>(MaxX * 
FacDetailed) * Xrange;

                        ytemp = (static_cast<double>(j1) - 0.5 * static_cast<double>
(MaxY * FacDetailed)) / static_cast<double>(MaxY * 
FacDetailed) * Yrange;

                        x111 = xtemp * cos(epsiron) + ytemp * sin(epsiron);
                        y111 = -xtemp * sin(epsiron) + ytemp * cos(epsiron);

                        xtemp = x111;
                        ytemp = y111;

                        Rtemp = R_val;
                        if (Rtemp < 0.0) Rtemp = 0.0;
                        Gtemp = G_val;
                        if (Gtemp < 0.0) Gtemp = 0.0;
                        Btemp = B_val;
                        if (Btemp < 0.0) Btemp = 0.0;

                        Gauss = 1.0 / (2.0 * Pi * pow(sigma, 2)) * exp(-(pow(x4888 - 
xtemp, 2) + pow(y4888 - ytemp, 2)) / (2.0 * pow(sigma, 
2)));

                        R_ES_2d[i1][j1] = R_ES_2d[i1][j1] + Rtemp * Gauss;
                        G_ES_2d[i1][j1] = G_ES_2d[i1][j1] + Gtemp * Gauss;
                        B_ES_2d[i1][j1] = B_ES_2d[i1][j1] + Btemp * Gauss;

                    }
            nocalc200:
                ;
            }
    for (i1 = 0; i1 <= MaxX * static_cast<int>(FacDetailed); i1++)
        for (j1 = 0; j1 <= MaxY * static_cast<int>(FacDetailed); j1++)
        {
            R_ES_2d_1[i1 * (MaxY * static_cast<int>(FacDetailed) + 1) + j1] = R_ES_2d

[i1][j1];
            G_ES_2d_1[i1 * (MaxY * static_cast<int>(FacDetailed) + 1) + j1] = G_ES_2d

[i1][j1];
            B_ES_2d_1[i1 * (MaxY * static_cast<int>(FacDetailed) + 1) + j1] = B_ES_2d

[i1][j1];
        }

    return 1;

}

int IrrRefBottom_Rect_2nd(double* Lz1d, double* R_Bot_2d_1, double* G_Bot_2d_1, 
double* B_Bot_2d_1, double* Params, double* Xbar, double* Ybar, double* Zbar, int 
MaxX, int MaxY, double* bw, double* Absorbance, double* f_fine, double MieC, 
double* MieScatC_array)

{
    int i, j;
    double x11, y11, z11;
    double Rtemp, Gtemp, Btemp;
    bool Hitpath0;
    double scale1;
    double b11x, b11y, b11z;
    double x33, y33;
    double s2;
    double x4888, y4888;
    double L1, L2;
    double thetadash7;
    double reffactor22;
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    double Pi;
    double alfa, beta;
    double Xsum, Ysum, Zsum;
    int n;
    double Exp1;
    double R_val, G_val, B_val;
    long i1, j1;
    double xtemp, ytemp;
    double Gauss;
    double FactorDC, gzai, sigma, delta, deltaLamda, r1, d, Xgrid, Ygrid, 

FacDetailed, LakeShoreEPS;
    double fai77, theta77, n12, xobs, yobs, zobs, k1, Km, SettleShodo, TheoShodo, 

Rittaikaku, refl;
    double FlagStepAgainstSlope, InitZ, theta1;
    double Xrange, Yrange;

    double Lrad, Eobs;

    double y0;

    double iLambertian;
    double FactorZ;

    double dS;

    FactorDC = Params[0];
    gzai = Params[1];
    sigma = Params[2];
    delta = Params[3];
    deltaLamda = Params[4];
    r1 = Params[5];
    d = Params[6];
    Xgrid = Params[7];
    Ygrid = Params[8];
    FacDetailed = Params[9];
    LakeShoreEPS = Params[10];
    fai77 = Params[11];
    theta77 = Params[12];
    n12 = Params[13];
    xobs = Params[14];
    yobs = Params[15];
    zobs = Params[16];
    k1 = Params[17];
    Km = Params[18];
    SettleShodo = Params[19];
    TheoShodo = Params[20];
    Rittaikaku = Params[21];
    refl = Params[22];
    FlagStepAgainstSlope = Params[23];
    InitZ = Params[24];
    theta1 = Params[25];
    y0 = Params[26];
    iLambertian = Params[27];
    FactorZ = Params[28];

    double epsiron;
    epsiron = atan2(xobs, yobs);
    double x111, y111;

    Xrange = MaxX * Xgrid;
    Yrange = MaxY * Ygrid;

    double** R_Bot_2d;
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    double** G_Bot_2d;
    double** B_Bot_2d;

    int NumBot;

    double wl;

    R_Bot_2d = alloc_matrix(MaxX * static_cast<int>(FacDetailed) + 1, MaxY * 
static_cast<int>(FacDetailed) + 1);

    G_Bot_2d = alloc_matrix(MaxX * static_cast<int>(FacDetailed) + 1, MaxY * 
static_cast<int>(FacDetailed) + 1);

    B_Bot_2d = alloc_matrix(MaxX * static_cast<int>(FacDetailed) + 1, MaxY * 
static_cast<int>(FacDetailed) + 1);

    for (i1 = 0; i1 <= MaxX * static_cast<int>(FacDetailed); i1++)
        for (j1 = 0; j1 <= MaxY * static_cast<int>(FacDetailed); j1++)
        {
            R_Bot_2d[i1][j1] = 0.0;
            G_Bot_2d[i1][j1] = 0.0;
            B_Bot_2d[i1][j1] = 0.0;
        }

    for (i1 = 0; i1 <= (MaxX * int(FacDetailed) + 0) * (MaxY * int(FacDetailed) + 
0); i1++)

    {
        R_Bot_2d_1[i1] = 0.0;
        G_Bot_2d_1[i1] = 0.0;
        B_Bot_2d_1[i1] = 0.0;
    }

    Pi = 3.14159265358979;

    for (i = 0; i <= MaxX; i++)
        for (j = 0; j <= MaxY; j++)
        {
            x11 = (static_cast<double>(i) - 0.5 * static_cast<double>(MaxX)) / 

static_cast<double>(MaxX) * Xrange;
            y11 = (static_cast<double>(j) - 0.5 * static_cast<double>(MaxY)) / 

static_cast<double>(MaxY) * Yrange;

            x111 = x11 * cos(epsiron) + y11 * sin(epsiron);
            y111 = -x11 * sin(epsiron) + y11 * cos(epsiron);

            x11 = x111;
            y11 = y111;

            if (fabs(FlagStepAgainstSlope - 1.0)<0.01)
            {
                z11 = -d;
                theta1 = 0.0;
            }
            else
            {
                z11 = -(static_cast<double>(j) / static_cast<double>(MaxY) * Yrange) 

* tan(theta1) - InitZ;
                d = InitZ + Yrange * tan(theta1);
            }

            Rtemp = 0.0;
            Gtemp = 0.0;
            Btemp = 0.0;
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            Hitpath0 = true;
            scale1 = 1.0;

            if (Hitpath0 == false) goto nocalc000;

            x33 = x11 + z11 / sqrt(1 - (pow(cos(theta77) / n12, 2))) * cos(
theta77) * cos(fai77) / n12;

            y33 = y11 - z11 / sqrt(1 - (pow(cos(theta77) / n12, 2))) * cos(
theta77) * sin(fai77) / n12;

            b11x = 0.0;
            b11y = 0.0;
            b11z = 0.0;

            Solve4thEq_DLL(Hitpath0, b11x, b11y, b11z, x11, y11, z11, xobs, yobs, 
zobs, n12);

            if (b11z == 0.0)
            {
                Hitpath0 = false;
                goto nocalc000;
            }

            if (Hitpath0 == false) goto nocalc000;

            s2 = (0.0 - z11) / b11z;
            x4888 = x11 + s2 * b11x;
            y4888 = y11 + s2 * b11y;

            L1 = sqrt(pow((x33 - x11), 2) + pow((y33 - y11), 2) + pow(z11, 2));
            L2 = sqrt(pow((x4888 - x11), 2) + pow((y4888 - y11), 2) + pow(z11, 2));

            if (Hitpath0 == false) goto nocalc000;

            thetadash7 = asin(sqrt(1.0 - (pow(cos(theta77), 2) / pow(n12, 2))));
            reffactor22 = (1.0 - 0.5 * (pow(sin(theta77 - thetadash7) / sin(

theta77 + thetadash7), 2) + pow(tan(theta77 - thetadash7) / tan(
theta77 + thetadash7), 2)));

            beta = Pi / 2.0 - atan2(zobs, sqrt(pow(x4888 - xobs, 2) + pow(y4888 - 
yobs, 2)));

            alfa = Pi / 2.0 - atan2(-z11, sqrt(pow(x11 - x4888, 2) + pow(y11 - 
y4888, 2)));

            reffactor22 = reffactor22 * (1.0 - 0.5 * (pow(sin(beta - alfa) / sin(
beta + alfa), 2) + pow(tan(beta - alfa) / tan(beta + alfa), 2)));

            if (Hitpath0 == false) goto nocalc000;

            dS = Xgrid * Ygrid;

            Xsum = 0.0;
            Ysum = 0.0;
            Zsum = 0.0;

            NumBot = int(-z11 / FactorZ + 0.001);

            for (n = 1; n <= 70; n++)
            {
                wl = 380.0 + static_cast<double>((n - 1) * 5);

                Exp1 = exp(-L1 * (k1 + bw[n] + Absorbance[n] + MieScatC_array[n] + 
MieC * 650.0 / wl));

                if (fabs(iLambertian - 1) < 0.01)
                {
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                    Lrad = Km * f_fine[n] * SettleShodo / TheoShodo * reffactor22 * 
Exp1 * refl / Pi * dS / (n12 * n12) + Km * f_fine[n] * 
SettleShodo / TheoShodo * reffactor22 * 1.0 * refl / Pi * dS / 
(n12 * n12) * Lz1d[(n - 1) * (NumBot + 1) + NumBot + 1 - 1];

                    Eobs = Lrad * b11z * exp(-L2 * (k1 + bw[n] + Absorbance[n] + 
MieScatC_array[n] + MieC * 650.0 / wl));

                }

                Xsum = Xsum + Eobs * Xbar[n] * deltaLamda;
                Ysum = Ysum + Eobs * Ybar[n] * deltaLamda;
                Zsum = Zsum + Eobs * Zbar[n] * deltaLamda;
            }

            R_val = 3.241 * Xsum - 1.5374 * Ysum - 0.4986 * Zsum;
            G_val = -0.9692 * Xsum + 1.876 * Ysum + 0.0416 * Zsum;
            B_val = 0.0556 * Xsum - 0.204 * Ysum + 1.057 * Zsum;

            if (R_val < 0.0) R_val = 0.0;
            else R_val = R_val * FactorDC;

            if (G_val < 0.0) G_val = 0.0;
            else G_val = G_val * FactorDC;

            if (B_val < 0.0) B_val = 0.0;
            else B_val = B_val * FactorDC;

            if (Hitpath0 == false) goto nocalc000;

            for (i1 = 0; i1 <= MaxX * static_cast<int>(FacDetailed); i1++)
                for (j1 = 0; j1 <= MaxY * static_cast<int>(FacDetailed); j1++)
                {
                    xtemp = (static_cast<double>(i1) - 0.5 * static_cast<double>(

MaxX * FacDetailed)) / static_cast<double>(MaxX * FacDetailed) 
* Xrange;

                    ytemp = (static_cast<double>(j1) - 0.5 * static_cast<double>(
MaxY * FacDetailed)) / static_cast<double>(MaxY * FacDetailed) 
* Yrange;

                    x111 = xtemp * cos(epsiron) + ytemp * sin(epsiron);
                    y111 = -xtemp * sin(epsiron) + ytemp * cos(epsiron);

                    xtemp = x111;
                    ytemp = y111;

                    Rtemp = R_val;
                    if (Rtemp < 0.0) Rtemp = 0.0;
                    Gtemp = G_val;
                    if (Gtemp < 0.0) Gtemp = 0.0;
                    Btemp = B_val;
                    if (Btemp < 0.0) Btemp = 0.0;

                    Gauss = 1.0 / (2.0 * Pi * pow(sigma, 2)) * exp(-(pow(x4888 - 
xtemp, 2) + pow(y4888 - ytemp, 2)) / (2.0 * pow(sigma, 2)));

                    R_Bot_2d[i1][j1] = R_Bot_2d[i1][j1] + Rtemp * Gauss;
                    G_Bot_2d[i1][j1] = G_Bot_2d[i1][j1] + Gtemp * Gauss;
                    B_Bot_2d[i1][j1] = B_Bot_2d[i1][j1] + Btemp * Gauss;
                }

        nocalc000:
            ;
        }
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    for (i1 = 0; i1 <= MaxX * static_cast<int>(FacDetailed); i1++)
        for (j1 = 0; j1 <= MaxY * static_cast<int>(FacDetailed); j1++)
        {
            R_Bot_2d_1[i1 * (MaxY * static_cast<int>(FacDetailed) + 1) + j1] = 

R_Bot_2d[i1][j1];
            G_Bot_2d_1[i1 * (MaxY * static_cast<int>(FacDetailed) + 1) + j1] = 

G_Bot_2d[i1][j1];
            B_Bot_2d_1[i1 * (MaxY * static_cast<int>(FacDetailed) + 1) + j1] = 

B_Bot_2d[i1][j1];
        }

    return 1;

}

int splineDLL64(int ScreenX, int ScreenY, double* nn44_1, int* nn55_1, double 
smax_thre, long MaxIter)

{
    int i, j;
    long k;
    double minn;
    double c1, c2, c3;
    double s1, s2, s3;
    double s;
    double smax;
    double Omega, sigma1;
    double** nn44;
    int** nn55;
    long longnum;

    nn44 = alloc_matrix(long(ScreenX), long(ScreenY));
    nn55 = alloc_boolmatrix(long(ScreenX), long(ScreenY));

    for (i = 0; i < ScreenX; i++)
    {
        for (j = 0; j < ScreenY; j++)
        {
            nn44[i][j] = 0.0;
            nn55[i][j] = 0;
        }
    }

    for (i = 0; i < ScreenX; i++)
    {
        for (j = 0; j < ScreenY; j++)
        {
            longnum = long(i) * long(ScreenY) + long(j);
            nn44[i][j] = nn44_1[longnum];
            nn55[i][j] = nn55_1[longnum];
        }
    }

    minn = 0.0;

    for (i = 0; i < ScreenX; i++)
        for (j = 0; j < ScreenY; j++)
            if (nn55[i][j] == 0) nn44[i][j] = minn;

    for (i = 0; i < ScreenX; i++)
        for (j = 0; j < ScreenY; j++)
            if (nn44[i][j] < 0)  nn44[i][j] = 0;
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    Omega = 0.5;
    sigma1 = 5.0;
    c1 = (8.0 + sigma1) / (20.0 + 4.0 * sigma1);
    c2 = 2.0 / (20.0 + 4.0 * sigma1);
    c3 = 0.5 * c2;

    for (k = 0; k < MaxIter; k++)
    {
        for (i = 2; i <= ScreenX - 1 - 3; i++)
        {
            if (nn55[i][0] == 0)  nn44[i][0] = nn44[i][2];
            if (nn55[i][1] == 0)  nn44[i][1] = nn44[i][2];
            if (nn55[i][ScreenY - 1 - 2] == 0)  nn44[i][ScreenY - 1 - 2] = nn44[i]

[ScreenY - 1 - 3];
            if (nn55[i][ScreenY - 1 - 1] == 0)  nn44[i][ScreenY - 1 - 1] = nn44[i]

[ScreenY - 1 - 3];
        }
        for (j = 1; j <= ScreenY - 1 - 2; j++)
        {
            if (nn55[0][j] == 0)  nn44[0][j] = nn44[2][j];
            if (nn55[1][j] == 0)  nn44[1][j] = nn44[2][j];
            if (nn55[ScreenX - 1 - 2][j] == 0)  nn44[ScreenX - 1 - 2][j] = nn44

[ScreenX - 1 - 3][j];
            if (nn55[ScreenX - 1 - 1][j] == 0)  nn44[ScreenX - 1 - 1][j] = nn44

[ScreenX - 1 - 3][j];
        }
        smax = 0.0;
        for (j = 2; j <= ScreenY - 1 - 3; j++)
        {
            for (i = 2; i <= ScreenX - 1 - 3; i++)
            {
                if (nn55[i][j] == 0)
                {
                    s1 = nn44[i][j - 1] + nn44[i][j + 1] + nn44[i - 1][j] + nn44[i + 

1][j];
                    s2 = nn44[i - 1][j - 1] + nn44[i - 1][j + 1] + nn44[i + 1][j - 

1] + nn44[i + 1][j + 1];
                    s3 = nn44[i - 2][j] + nn44[i + 2][j] + nn44[i][j - 2] + nn44[i][

j + 2];
                    s = c1 * s1 - c2 * s2 - c3 * s3 - nn44[i][j];
                    nn44[i][j] = nn44[i][j] + Omega * s;
                    if (fabs(s) > smax)  smax = fabs(s);
                }
            }
        }
        if (smax < smax_thre) goto L999;
    }

    if (k >= MaxIter - 1)
    {
        for (i = 0; i < ScreenX; i++)
            for (j = 0; j < ScreenY; j++)
            {
                longnum = long(i) * long(ScreenY) + long(j);
                nn44_1[longnum] = nn44[i][j];
            }

        return 0;
    }
L999:
    for (i = 0; i < ScreenX; i++)
        for (j = 0; j < ScreenY; j++)
        {
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            longnum = long(i) * long(ScreenY) + long(j);
            nn44_1[longnum] = nn44[i][j];
        }

    return 1;
}

int PreSplineLake64(int* T88_1, double** LinHomG, double** LinIHomG, int 
ScreenTrans, int ScreenLong, int ScreenOrigTrans, int ScreenOrigLong, int NumStep, 
double epsiron, double r1, double FacDetailed, double** R_x_2d, double** G_x_2d, 
double** B_x_2d, double* R88_1, double* G88_1, double* B88_1, int* 
ScreenFullFlag_1, double* MaxYY, double& MinX1, double& MaxX1, double& MinY1, 
double& MaxY1)

{
    int i, j;
    double x7, y7;
    int i1, j1;
    double x11, y11;

    long LongNum;

    double Pi;
    Pi = 3.14159265358979;

    int responce;

    int ifactor;

    ifactor = 1;

    long ScreeNtrans1Long;

    ScreeNtrans1Long = static_cast<long>(ScreenTrans) * static_cast<long>
(ScreenLong);

    double** CheckConvertAxisX;
    double** CheckConvertAxisY;
    double** CheckBeforeConvertAxisX;
    double** CheckBeforeConvertAxisY;
    double** CheckConvertAxisR;
    double** CheckConvertAxisG;
    double** CheckConvertAxisB;

    

    CheckConvertAxisX = alloc_matrix(static_cast<long>((2.0 * r1 + 1.0) * 
FacDetailed) + 1, static_cast<long>((2.0 * r1 + 1.0) * FacDetailed) + 1);

    CheckConvertAxisY = alloc_matrix(static_cast<long>((2.0 * r1 + 1.0) * 
FacDetailed) + 1, static_cast<long>((2.0 * r1 + 1.0) * FacDetailed) + 1);

    CheckBeforeConvertAxisX = alloc_matrix(static_cast<long>((2.0 * r1 + 1.0) * 
FacDetailed) + 1, static_cast<long>((2.0 * r1 + 1.0) * FacDetailed) + 1);

    CheckBeforeConvertAxisY = alloc_matrix(static_cast<long>((2.0 * r1 + 1.0) * 
FacDetailed) + 1, static_cast<long>((2.0 * r1 + 1.0) * FacDetailed) + 1);

    CheckConvertAxisR = alloc_matrix(static_cast<long>((2.0 * r1 + 1.0) * 
FacDetailed) + 1, static_cast<long>((2.0 * r1 + 1.0) * FacDetailed) + 1);

    CheckConvertAxisG = alloc_matrix(static_cast<long>((2.0 * r1 + 1.0) * 
FacDetailed) + 1, static_cast<long>((2.0 * r1 + 1.0) * FacDetailed) + 1);

    CheckConvertAxisB = alloc_matrix(static_cast<long>((2.0 * r1 + 1.0) * 
FacDetailed) + 1, static_cast<long>((2.0 * r1 + 1.0) * FacDetailed) + 1);

    bool** Flag8;
    bool** Flag8Drawn;
    bool** ScreenFlag;
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    bool** ScreenFullFlag;

    double** R8;
    double** G8;
    double** B8;
    double** X8;
    double** Y8;
    double** ScreenR;
    double** ScreenG;
    double** ScreenB;
    double** ScreenR_Most;
    double** ScreenG_Most;
    double** ScreenB_Most;
    double** R88;
    double** G88;
    double** B88;

    Flag8 = alloc_boolboolmatrix(ScreenTrans, ScreenLong);
    Flag8Drawn = alloc_boolboolmatrix(ScreenTrans, ScreenLong);
    ScreenFlag = alloc_boolboolmatrix(ScreenTrans, ScreenLong);
    ScreenFullFlag = alloc_boolboolmatrix(ScreenTrans * ifactor, ScreenLong * 

ifactor);
    R8 = alloc_matrix(ScreenTrans, ScreenLong);
    G8 = alloc_matrix(ScreenTrans, ScreenLong);
    B8 = alloc_matrix(ScreenTrans, ScreenLong);
    X8 = alloc_matrix(ScreenTrans, ScreenLong);
    Y8 = alloc_matrix(ScreenTrans, ScreenLong);
    ScreenR = alloc_matrix(ScreenTrans, ScreenLong);
    ScreenG = alloc_matrix(ScreenTrans, ScreenLong);
    ScreenB = alloc_matrix(ScreenTrans, ScreenLong);
    ScreenR_Most = alloc_matrix(ScreenTrans, ScreenLong);
    ScreenG_Most = alloc_matrix(ScreenTrans, ScreenLong);
    ScreenB_Most = alloc_matrix(ScreenTrans, ScreenLong);
    R88 = alloc_matrix(ScreenTrans, ScreenLong);
    G88 = alloc_matrix(ScreenTrans, ScreenLong);
    B88 = alloc_matrix(ScreenTrans, ScreenLong);

    MaxX1 = 0.0;
    MinX1 = double(ScreenTrans) - 1.0;
    MaxY1 = 0.0;
    MinY1 = double(ScreenLong) - 1.0;

 
    for (i = 0; i < ScreenTrans; i++)   MaxYY[i] = 0.0;

    for (i = 0; i <= int(2 * r1 + 1) * FacDetailed; i++)
        for (j = 0; j <= int(2 * r1 + 1) * FacDetailed; j++)
        {
            CheckConvertAxisX[i][j] = 0.0;
            CheckConvertAxisY[i][j] = 0.0;
            CheckBeforeConvertAxisX[i][j] = 0.0;
            CheckBeforeConvertAxisY[i][j] = 0.0;
            CheckConvertAxisR[i][j] = 0.0;
            CheckConvertAxisG[i][j] = 0.0;
            CheckConvertAxisB[i][j] = 0.0;
        }

    for (i = 0; i <= int(2 * r1 + 1) * FacDetailed; i++)
        for (j = 0; j <= int(2 * r1 + 1) * FacDetailed; j++)
        {
            x7 = static_cast<double>(i) / FacDetailed - (r1 + 1.0);
            y7 = static_cast<double>(j) / FacDetailed - (r1 + 1.0);
            XY2XYXY(epsiron, x7, x11, y7, y11);
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            if (x11 * x11 + y11 * y11 < r1 * r1)
            {
                responce=ConvertPhoto2Circle2(ScreenTrans, ScreenLong, 

ScreenOrigTrans, ScreenOrigLong, false, x11, y11, LinHomG, 
LinIHomG);

                CheckConvertAxisX[i][j] = x11;
                CheckConvertAxisY[i][j] = y11;
                CheckBeforeConvertAxisX[i][j] = x7;
                CheckBeforeConvertAxisY[i][j] = y7;
                CheckConvertAxisR[i][j] = R_x_2d[i][j];
                CheckConvertAxisG[i][j] = G_x_2d[i][j];
                CheckConvertAxisB[i][j] = B_x_2d[i][j];

                if (MinX1 > x11) MinX1 = x11;
                if (MaxX1 < x11) MaxX1 = x11;
                if (MinY1 > y11) MinY1 = y11;
                if (MaxY1 < y11) MaxY1 = y11;
            }
        }

    for (i = 0; i < 360; i++)
    {
        x7 = r1 * cos(static_cast<double>(i) / 180.0 * Pi);
        y7 = r1 * sin(static_cast<double>(i) / 180.0 * Pi);
        x11 = x7;
        y11 = y7;

        responce = ConvertPhoto2Circle2(ScreenTrans, ScreenLong, ScreenOrigTrans, 
ScreenOrigLong, false, x11, y11, LinHomG, LinIHomG);

        if ((x11 >= 0.0) && (x11 < static_cast<double>(ScreenTrans) - 1.0) && (
y11 >= 0.0) && (y11 < static_cast<double>(ScreenLong) - 1.0))  MaxYY[int
(x11)] = y11;

    }
  
    for (i = ScreenTrans - 2; i >= 0; i--)
    {
        if (MaxYY[i] == 0.0)
        {
            if (MaxYY[i + 1] > 0.0) MaxYY[i] = MaxYY[i + 1];
        }
    }

    for (i = 1; i <= ScreenTrans - 1; i++)
    {
        if (MaxYY[i] == 0.0)
        {
            if (MaxYY[i - 1] > 0.0) MaxYY[i] = MaxYY[i - 1];
        }
    }

    double MaxXX1, MinXX1, MaxYY1, MinYY1;
    double x11old;
    
    MaxXX1 = 0.0;
    MinXX1 = static_cast<double>(ScreenTrans) - 1.0;
    MaxY1 = 0.0;

    for (i1 = 0; i1 <= 360; i1++)
    {
        x7 = r1 * cos(static_cast<double>(i1) / 180.0 * Pi);
        y7 = r1 * sin(static_cast<double>(i1) / 180.0 * Pi);
        x11 = x7;
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        y11 = y7;
        responce = ConvertPhoto2Circle2(ScreenTrans, ScreenLong, ScreenOrigTrans, 

ScreenOrigLong, false, x11, y11, LinHomG, LinIHomG);

        if ((x11 >= 0.0) && (x11 < static_cast<double>(ScreenTrans) - 1.0) && (
y11 >= 0.0) && (y11 < static_cast<double>(ScreenLong) - 1.0))

        {
            if (MaxY1 < y11)
            {
                MaxY1 = y11;
            }
            if (MaxXX1 < x11)
            {
                MaxXX1 = x11;
                MaxYY1 = y11;
            }
            if (MinXX1 > x11)
            {
                MinXX1 = x11;
                MinYY1 = y11;
            }
        }
    }

    x11 = r1;
    y11 = 0.0;

    responce = ConvertPhoto2Circle2(ScreenTrans, ScreenLong, ScreenOrigTrans, 
ScreenOrigLong, false, x11, y11, LinHomG, LinIHomG);

    x11old = x11;

    for (i1 = 0; i1 <= 360; i1++)
    {
        x7 = r1 * cos(static_cast<double>(i1) / 180.0 * Pi);
        y7 = r1 * sin(static_cast<double>(i1) / 180.0 * Pi);
        x11 = x7;
        y11 = y7;
        responce = ConvertPhoto2Circle2(ScreenTrans, ScreenLong, ScreenOrigTrans, 

ScreenOrigLong, false, x11, y11, LinHomG, LinIHomG);

            for (i = 0; i < ScreenTrans; i++)
                for (j = 0; j < ScreenLong; j++)
                {
                    if (((static_cast<double>(j) >= MinYY1) || (static_cast<double>

(j) >= MaxYY1)) && (MinXX1 <= static_cast<double>(i)) && 
(static_cast<double>(i) <= MaxXX1) && (static_cast<double>(
j) > y11) && (x11 <= static_cast<double>(i)) && 
(static_cast<double>(i)< x11old))

                    {
                        LongNum = static_cast<long>(i) * static_cast<long>

(ScreenLong) + static_cast<long>(j);
                        T88_1[LongNum] = 0;
                    }
                    else if (((static_cast<double>(j) <= MinYY1) || 

(static_cast<double>(j) <= MaxYY1)) && (MinXX1 <= 
static_cast<double>(i)) && (static_cast<double>(i) <= MaxXX1) 
&& (static_cast<double>(j)< y11) && (x11old <= 
static_cast<double>(i)) && (static_cast<double>(i) < x11))

                    {
                        LongNum = static_cast<long>(i) * static_cast<long>

(ScreenLong) + static_cast<long>(j);
                        T88_1[LongNum] = 0;
                    }
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                    else if ((static_cast<double>(i) < MinXX1) || 
(static_cast<double>(i)> MaxXX1))

                    {
                        LongNum = static_cast<long>(i) * static_cast<long>

(ScreenLong) + static_cast<long>(j);
                        T88_1[LongNum] = 0;
                    }
                }
        x11old = x11;
    }

    for (i = 0; i <= ScreenTrans - 1; i++)
        for (j = 0; j <= ScreenLong - 1; j++)
        {
            Flag8[i][j] = false;
            Flag8Drawn[i][j] = false;
            R8[i][j] = 0.0;
            G8[i][j] = 0.0;
            B8[i][j] = 0.0;
            X8[i][j] = 0.0;
            Y8[i][j] = 0.0;
            ScreenR[i][j] = 0.0;
            ScreenG[i][j] = 0.0;
            ScreenB[i][j] = 0.0;
            ScreenR_Most[i][j] = 0.0;
            ScreenG_Most[i][j] = 0.0;
            ScreenB_Most[i][j] = 0.0;
            R88[i][j] = 0.0;
            G88[i][j] = 0.0;
            B88[i][j] = 0.0;
        }

    ifactor = 1;

    for (i1 = 0; i1 <= ScreenTrans - 1; i1++)
        for (j1 = 0; j1 <= ScreenLong - 1; j1++)
        {
            Flag8[i1][j1] = false;
        }

    for (i = 0; i <= int(2 * r1 + 1); i++)
        for (j = 0; j <= int(2 * r1 + 1); j++)
            for (i1 = 0; i1 <= ScreenTrans - 1; i1++)
                for (j1 = 0; j1 <= ScreenLong - 1; j1++)
                {
                    if ((static_cast<double>(i1 * ifactor) < CheckConvertAxisX[i][

j]) && (CheckConvertAxisX[i][j] < static_cast<double>((i1 + 1) 
* ifactor)))

                    {
                        if ((static_cast<double>(j1 * ifactor) < CheckConvertAxisY[i]

[j]) && (CheckConvertAxisY[i][j] < static_cast<double>((j1 
+ 1) * ifactor)))

                        {
                            if (Flag8Drawn[i1][j1] == false)
                            {
                                Flag8[i1][j1] = true;
                                Flag8Drawn[i1][j1] = true;
                                X8[i1][j1] = i1 * ifactor;
                                Y8[i1][j1] = j1 * ifactor;
                                R8[i1][j1] = CheckConvertAxisR[i][j];
                                G8[i1][j1] = CheckConvertAxisG[i][j];
                                B8[i1][j1] = CheckConvertAxisB[i][j];
                            }
                        }
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                    }
                }

    for (i = 0; i <= ScreenTrans - 1; i++)
        for (j = 0; j <= ScreenLong - 1; j++)
            ScreenFlag[i][j] = false;

    for (i = 0; i <= ScreenTrans - 1; i = i + ifactor)
        for (j = 0; j <= ScreenLong - 1; j = j + ifactor)
            for (i1 = 0; i1 <= int(2 * r1 + 1) * FacDetailed; i1++)
                for (j1 = 0; j1 <= int(2 * r1 + 1) * FacDetailed; j1++)
                {
                    if ((static_cast<double>(i) <= CheckConvertAxisX[i1][j1]) && 

(CheckConvertAxisX[i1][j1] < static_cast<double>(i + ifactor)))
                    {
                        if ((static_cast<double>(j) <= CheckConvertAxisY[i1][j1]) && 

(CheckConvertAxisY[i1][j1] < static_cast<double>(j + 
ifactor)))

                        {
                            if (ScreenFlag[i / ifactor][j / ifactor] == false)
                            {
                                ScreenFlag[i / ifactor][j / ifactor] = true;
                            }
                            if (CheckConvertAxisR[i1][j1] >= ScreenR_Most[i / 

ifactor][j / ifactor])
                            {
                                R88[i / ifactor][j / ifactor] = CheckConvertAxisR[i1]

[j1];
                                ScreenR_Most[i / ifactor][j / ifactor] = R88[i / 

ifactor][j / ifactor];
                            }
                            if (CheckConvertAxisG[i1][j1] >= ScreenG_Most[i / 

ifactor][j / ifactor])
                            {
                                G88[i / ifactor][j / ifactor] = CheckConvertAxisG[i1]

[j1];
                                ScreenG_Most[i / ifactor][j / ifactor] = G88[i / 

ifactor][j / ifactor];
                            }
                            if (CheckConvertAxisB[i1][j1] >= ScreenB_Most[i / 

ifactor][j / ifactor])
                            {
                                B88[i / ifactor][j / ifactor] = CheckConvertAxisB[i1]

[j1];
                                ScreenB_Most[i / ifactor][j / ifactor] = B88[i / 

ifactor][j / ifactor];
                            }
                        }
                    }
                }

    for (i = 0; i <= ScreenTrans - 1; i = i + ifactor)
        for (j = 0; j <= ScreenLong - 1; j = j + ifactor)
        {
            if (ScreenFlag[i][j] == true)
            {
                R88[i][j] = ScreenR_Most[i][j];
                G88[i][j] = ScreenG_Most[i][j];
                B88[i][j] = ScreenB_Most[i][j];
            }
        }
    
    for (i = 0; i <= ScreenTrans - 1; i++)
        for (j = 0; j <= ScreenLong - 1; j++)
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            ScreenFullFlag[i][j] = false;

    for (i = 0; i <= ScreenTrans - 1; i = i + ifactor)
        for (j = 0; j <= ScreenLong - 1; j = j + ifactor)
        {
            if (ScreenFlag[i][j] == true)
            {
                ScreenFullFlag[i * ifactor][j * ifactor] = true;
                R88[i * ifactor][j * ifactor] = ScreenR_Most[i][j];
                G88[i * ifactor][j * ifactor] = ScreenG_Most[i][j];
                B88[i * ifactor][j * ifactor] = ScreenB_Most[i][j];
            }
        }

    for (i = 0; i <= ScreenTrans - 1; i++)
        for (j = 0; j <= ScreenLong - 1; j++)
        {
            LongNum = static_cast<long>(i)* static_cast<long>(ScreenLong) + 

static_cast<long>(j);
            ScreenFullFlag_1[LongNum] = 0;
            R88_1[LongNum] = 0;
            G88_1[LongNum] = 0;
            B88_1[LongNum] = 0;
        }

    for (i = 0; i <= ScreenTrans - 1; i++)
        for (j = 0; j <= ScreenLong - 1; j++)
        {
            LongNum = static_cast<long>(i) * static_cast<long>(ScreenLong) + 

static_cast<long>(j);
            if (ScreenFullFlag[i][j] == true)
            {
                ScreenFullFlag_1[LongNum] = 1;
                R88_1[LongNum] = R88[i][j];
                G88_1[LongNum] = G88[i][j];
                B88_1[LongNum] = B88[i][j];
            }
            else
            {
                R88_1[LongNum] = 0;
                G88_1[LongNum] = 0;
                B88_1[LongNum] = 0;
            }
        }

    return 1;

}

void XY2XYXY(double epsiron, double x0, double& x11, double y0, double& y1)
{
    x11 = cos(epsiron) * x0 - sin(epsiron) * y0;
    y1 = sin(epsiron) * x0 + cos(epsiron) * y0;
}

int ConvertPhoto2Circle2(int ScreenTrans, int ScreenLong, int ScreenOrigTrans, int 
ScreenOrigLong, bool FlagInv, double& XXX, double& ZZZ, double** LinHomG, double** 
LinIHomG)

{
    double Uout, Vout;
    double h9;

    if (abs(XXX) < 0.0000000001) XXX = 0.0;
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    if (abs(ZZZ) < 0.0000000001) ZZZ = 0.0;

    if (FlagInv == false)
    {
        Uout = LinHomG[1][1] * XXX + LinHomG[1][2] * ZZZ + LinHomG[1][3] * 1.0;
        Vout = LinHomG[2][1] * XXX + LinHomG[2][2] * ZZZ + LinHomG[2][3] * 1.0;
        h9 = LinHomG[3][1] * XXX + LinHomG[3][2] * ZZZ + LinHomG[3][3] * 1.0;

        XXX = Uout / h9 * ScreenTrans / ScreenOrigTrans;
        ZZZ = Vout / h9 * ScreenLong / ScreenOrigLong;

    }
    else
    {
        XXX = XXX / ScreenTrans * ScreenOrigTrans;
        ZZZ = ZZZ / ScreenLong * ScreenOrigLong;
        Uout = LinIHomG[1][1] * XXX + LinIHomG[1][2] * ZZZ + LinIHomG[1][3] * 1.0;
        Vout = LinIHomG[2][1] * XXX + LinIHomG[2][2] * ZZZ + LinIHomG[2][3] * 1.0;
        h9 = LinIHomG[3][1] * XXX + LinIHomG[3][2] * ZZZ + LinIHomG[3][3] * 1.0;

        XXX = Uout / h9;
        ZZZ = Vout / h9;

    }
    return 1;

}

int IrrRefBottom(double* R_Bot_2d_1, double* G_Bot_2d_1, double* B_Bot_2d_1, double* 
Params, int FlagCliff, double* Xbar, double* Ybar, double* Zbar, int MaxX, int 
MaxY, double* bw, double* Absorbance, double* f_fine, double MieC)

{
    int i, j;
    double x11, y11, z11;
    double AA;
    double Rtemp, Gtemp, Btemp;
    bool Hitpath0;
    double b11x, b11y, b11z;
    double x33, y33;
    double s2;
    double x4888, y4888;
    double L1, L2;
    double thetadash7;
    double reffactor22;
    double Pi;
    double alfa, beta;
    double Xsum, Ysum, Zsum;
    int n;
    double Exp1;
    double R_val, G_val, B_val;
    double Axdash, Aydash, Azdash;
    double X_gakeue, Y_gakeue;
    long i1, j1;
    double xtemp, ytemp;
    double Gauss;
    double FactorDC, gzai, sigma, delta, deltaLamda, r1, d, Xgrid, Ygrid, 

FacDetailed, LakeShoreEPS;
    double fai77, theta77, n12, xobs, yobs, zobs, k1, Km, SettleShodo, TheoShodo, 

Rittaikaku, refl;

    double Eobs;
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    double y0;

    double iLambertian;

    double dS;

    FactorDC = Params[0];
    gzai = Params[1];
    sigma = Params[2];
    delta = Params[3];
    deltaLamda = Params[4];
    r1 = Params[5];
    d = Params[6];
    Xgrid = Params[7];
    Ygrid = Params[8];
    FacDetailed = Params[9];
    LakeShoreEPS = Params[10];
    fai77 = Params[11];
    theta77 = Params[12];
    n12 = Params[13];
    xobs = Params[14];
    yobs = Params[15];
    zobs = Params[16];
    k1 = Params[17];
    Km = Params[18];
    SettleShodo = Params[19];
    TheoShodo = Params[20];
    Rittaikaku = Params[21];
    refl = Params[22];
    y0 = Params[23];
    iLambertian = Params[24];

    double** R_Bot_2d;
    double** G_Bot_2d;
    double** B_Bot_2d;

    R_Bot_2d = alloc_matrix(static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1, static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1);

    G_Bot_2d = alloc_matrix(static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1, static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1);

    B_Bot_2d = alloc_matrix(static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1, static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1);

    for (i1 = 0; i1 < static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1; i1++)

        for (j1 = 0; j1 < static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1; j1++)

        {
            R_Bot_2d[i1][j1] = 0.0;
            G_Bot_2d[i1][j1] = 0.0;
            B_Bot_2d[i1][j1] = 0.0;
        }

    for (i1 = 0; i1 <= (static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1) * (static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1); i1++)

    {
        R_Bot_2d_1[i1] = 0.0;
        G_Bot_2d_1[i1] = 0.0;
        B_Bot_2d_1[i1] = 0.0;
    }
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    Pi = 3.14159265358979;

    AA = r1 / sqrt(d);

    for (i = 0; i <= MaxX; i++)
        for (j = 0; j <= MaxY; j++)
        {

            x11 = -r1 + static_cast<double>(i) * Xgrid;
            y11 = -r1 + static_cast<double>(j) * Ygrid;
            z11 = pow(x11, 2) / pow(AA, 2) + pow(y11, 2) / pow(AA, 2) - d;

            if ((pow(x11, 2) + pow(y11, 2) - pow(r1, 2) > -LakeShoreEPS) || (z11 >= -
LakeShoreEPS)) goto nocalc000;

            Rtemp = 0.0;
            Gtemp = 0.0;
            Btemp = 0.0;

            Hitpath0 = true;

            b11x = 0.0;
            b11y = 0.0;
            b11z = 0.0;

            Solve4thEq_DLL(Hitpath0, b11x, b11y, b11z, x11, y11, z11, xobs, yobs, 
zobs, n12);

            if (Hitpath0 == false) goto nocalc000;

            x33 = x11 + z11 / sqrt(1.0 - (pow(cos(theta77) / n12, 2))) * cos(
theta77) * cos(fai77) / n12;

            y33 = y11 - z11 / sqrt(1.0 - (pow(cos(theta77) / n12, 2))) * cos(
theta77) * sin(fai77) / n12;

            if (b11z == 0.0)
            {
                Hitpath0 = false;
                goto nocalc000;
            }

            s2 = (0.0 - z11) / b11z;
            x4888 = x11 + s2 * b11x;
            y4888 = y11 + s2 * b11y;

            L1 = sqrt(pow((x33 - x11), 2) + pow((y33 - y11), 2) + pow(z11, 2));
            L2 = sqrt(pow((x4888 - x11), 2) + pow((y4888 - y11), 2) + pow(z11, 2));

            if (Hitpath0 == false) goto nocalc000;

            thetadash7 = asin(sqrt(1.0 - (pow(cos(theta77), 2) / pow(n12, 2))));
            reffactor22 = (1.0 - 0.5 * (pow(sin(theta77 - thetadash7) / sin(

theta77 + thetadash7), 2) + pow(tan(theta77 - thetadash7) / tan(
theta77 + thetadash7), 2)));

            beta = Pi / 2.0 - atan2(zobs, sqrt(pow(x4888 - xobs, 2) + pow(y4888 - 
yobs, 2)));

            alfa = Pi / 2.0 - atan2(-z11, sqrt(pow(x11 - x4888, 2) + pow(y11 - 
y4888, 2)));

            reffactor22 = reffactor22 * (1.0 - 0.5 * (pow(sin(beta - alfa) / sin(
beta + alfa), 2) + pow(tan(beta - alfa) / tan(beta + alfa), 2)));

            if (Hitpath0 == false) goto nocalc000;
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            dS = Xgrid * Ygrid;

            Xsum = 0.0;
            Ysum = 0.0;
            Zsum = 0.0;

            for (n = 1; n <= 70; n++)
            {
                Exp1 = exp(-(L1 + L2) * (k1 + bw[n] + Absorbance[n] + MieC));
                Eobs = Km * f_fine[n] * SettleShodo / TheoShodo * reffactor22 * Exp1 

* refl / Pi * dS / (n12 * n12)* b11z;
                Xsum = Xsum + Eobs * Xbar[n] * deltaLamda;
                Ysum = Ysum + Eobs * Ybar[n] * deltaLamda;
                Zsum = Zsum + Eobs * Zbar[n] * deltaLamda;
            }

            R_val = 3.241 * Xsum - 1.5374 * Ysum - 0.4986 * Zsum;
            G_val = -0.9692 * Xsum + 1.876 * Ysum + 0.0416 * Zsum;
            B_val = 0.0556 * Xsum - 0.204 * Ysum + 1.057 * Zsum;

            if (R_val < 0.0) R_val = 0.0;
            else  R_val = R_val * FactorDC;

            if (G_val < 0.0) G_val = 0.0;
            else  G_val = G_val * FactorDC;
            
            if (B_val < 0.0) B_val = 0.0;
            else  B_val = B_val * FactorDC;

            if (pow(x33, 2) + pow(y33, 2) >= pow(r1, 2)) Hitpath0 = false;
            if (Hitpath0 == false) goto nocalc000;

            if (FlagCliff == 1)
            {
                Axdash = cos(theta77) * cos(fai77);
                Aydash = -cos(theta77) * sin(fai77);
                Azdash = -sin(theta77);

                X_gakeue = x33 + gzai / Azdash * Axdash;
                Y_gakeue = y33 + gzai / Azdash * Aydash;

                if (sqrt(pow(X_gakeue, 2) + pow(Y_gakeue, 2)) > r1 + gzai / (tan
(delta)))  Hitpath0 = false;

            }

            if (pow(x4888, 2) + pow(y4888, 2) > pow(r1, 2)) Hitpath0 = false;

            if (Hitpath0 == false) goto nocalc000;

            Rtemp = R_val;
            if (Rtemp < 0.0) Rtemp = 0.0;
            Gtemp = G_val;
            if (Gtemp < 0.0) Gtemp = 0.0;
            Btemp = B_val;
            if (Btemp < 0.0) Btemp = 0.0;

            for (i1 = 0; i1 < static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1; i1++)

                for (j1 = 0; j1 < static_cast<long>(2.0 * r1 + 1.0) * 
static_cast<long>(FacDetailed) + 1; j1++)

                {
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                    xtemp = static_cast<double>(i1) / FacDetailed - r1;
                    ytemp = static_cast<double>(j1) / FacDetailed - r1;
                    if (pow(xtemp, 2) + pow(ytemp, 2) > pow(r1, 2))
                    {
                        goto NotSuper000;
                    }
                    else
                    {
                        Gauss = 1.0 / (2.0 * Pi * pow(sigma, 2)) * exp(-(pow(x4888 - 

xtemp, 2) + pow(y4888 - ytemp, 2)) / (2.0 * pow(sigma, 
2)));

                        R_Bot_2d[i1][j1] = R_Bot_2d[i1][j1] + Rtemp * Gauss;
                        G_Bot_2d[i1][j1] = G_Bot_2d[i1][j1] + Gtemp * Gauss;
                        B_Bot_2d[i1][j1] = B_Bot_2d[i1][j1] + Btemp * Gauss;
                    }

                NotSuper000:
                    ;
                }
        nocalc000:
            ;
        }

    for (i1 = 0; i1 < static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1; i1++)

        for (j1 = 0; j1 < static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1; j1++)

        {
            R_Bot_2d_1[i1 * (static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>

(FacDetailed) + 1) + j1] = R_Bot_2d[i1][j1];
            G_Bot_2d_1[i1 * (static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>

(FacDetailed) + 1) + j1] = G_Bot_2d[i1][j1];
            B_Bot_2d_1[i1 * (static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>

(FacDetailed) + 1) + j1] = B_Bot_2d[i1][j1];
        }

    return 1;

}

int DenstFlucSca(double* R_ES_2d_1, double* G_ES_2d_1, double* B_ES_2d_1, double* 
Params1, int FlagCliff, double* Xbar, double* Ybar, double* Zbar, int MaxX, int 
MaxY, int Maxk, double* bw, double* Absorbance, double* f_fine, double MieC)

{
    int i, j;
    double x11, y11, z11;
    double AA;
    double Rtemp, Gtemp, Btemp;
    bool Hitpath0;
    double scale1;
    double Resultvector1[5];
    double b11x, b11y, b11z;
    double x33, y33;
    double s2;
    double x4888, y4888;
    double thetadash7;
    double reffactor22;
    double Pi;
    double alfa, beta;
    double Xsum, Ysum, Zsum;
    int n;
    double Exp1;
    double R_val, G_val, B_val;
    double Axdash, Aydash, Azdash;
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    double X_gakeue, Y_gakeue;
    long i1, j1;
    double xtemp, ytemp;
    double Gauss;
    double FactorDC, gzai, sigma, delta, deltaLamda, r1, d, Xgrid, Ygrid, 

FacDetailed, LakeShoreEPS;
    double fai77, theta77, n12, xobs, yobs, zobs, k1, Km, SettleShodo, TheoShodo, 

Rittaikaku, refl;
    int k;
    double zz;
    double FactorZ;
    double CosScatAng, beta90factor, delta0, PhaseFunc, L3, L4;
    double  Eobs;
    double y0;
    double dS;

    FactorDC = Params1[0];
    gzai = Params1[1];
    sigma = Params1[2];
    delta = Params1[3];
    deltaLamda = Params1[4];
    r1 = Params1[5];
    d = Params1[6];
    Xgrid = Params1[7];
    Ygrid = Params1[8];
    FacDetailed = Params1[9];
    LakeShoreEPS = Params1[10];
    fai77 = Params1[11];
    theta77 = Params1[12];
    n12 = Params1[13];
    xobs = Params1[14];
    yobs = Params1[15];
    zobs = Params1[16];
    k1 = Params1[17];
    Km = Params1[18];
    SettleShodo = Params1[19];
    TheoShodo = Params1[20];
    Rittaikaku = Params1[21];
    refl = Params1[22];
    delta0 = Params1[23];
    FactorZ = Params1[24];
    y0 = Params1[25];

    double** R_ES_2d;
    double** G_ES_2d;
    double** B_ES_2d;

    Pi = 3.14159265358979;

    R_ES_2d = alloc_matrix(static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1, static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1);

    G_ES_2d = alloc_matrix(static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1, static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1);

    B_ES_2d = alloc_matrix(static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1, static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1);

    for (i1 = 0; i1 < static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1; i1++)

        for (j1 = 0; j1 < static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1; j1++)
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        {
            R_ES_2d[i1][j1] = 0.0;
            G_ES_2d[i1][j1] = 0.0;
            B_ES_2d[i1][j1] = 0.0;
        }

    for (i1 = 0; i1 < (static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1) * (static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1); i1++)

    {
        R_ES_2d_1[i1] = 0.0;
        G_ES_2d_1[i1] = 0.0;
        B_ES_2d_1[i1] = 0.0;
    }

    AA = r1 / sqrt(d);

    for (i = 0; i <= MaxX; i++)
        for (j = 0; j <= MaxY; j++)
            for (k = 0; k <= Maxk; k++)
            {
                x11 = -r1 + static_cast<double>(i) * Xgrid;
                y11 = -r1 + static_cast<double>(j) * Ygrid;
                z11 = (x11 * x11) / (AA * AA) + (y11 * y11) / (AA * AA) - d;

                zz = -static_cast<double>(k) * FactorZ;

                if (pow(x11, 2) + pow(y11, 2) - pow(r1, 2) > -LakeShoreEPS)  goto 
nocalc200;

                if ((z11 - zz > -LakeShoreEPS) || (zz >= -LakeShoreEPS)) goto 
nocalc200;

                Rtemp = 0.0;
                Gtemp = 0.0;
                Btemp = 0.0;

                Hitpath0 = true;
                scale1 = 1.0;

                Resultvector1[1] = cos(theta77) * cos(fai77) / n12;
                Resultvector1[2] = -cos(theta77) * sin(fai77) / n12;
                if (1.0 - 1.0 / (n12 * n12) * pow(cos(theta77), 2) < 0.0) Hitpath0 = 

false;
                else    Resultvector1[3] = -sqrt(1.0 - 1.0 / (n12 * n12) * pow(cos

(theta77), 2));

                if (Hitpath0 == false) goto nocalc200;

                x33 = x11 + zz / sqrt(1 - (pow(cos(theta77) / n12, 2))) * cos
(theta77) * cos(fai77) / n12;

                y33 = y11 - zz / sqrt(1 - (pow(cos(theta77) / n12, 2))) * cos
(theta77) * sin(fai77) / n12;

                if (Hitpath0 == false) goto nocalc200;

                b11x = 0.0;
                b11y = 0.0;
                b11z = 0.0;

                Solve4thEq_DLL(Hitpath0, b11x, b11y, b11z, x11, y11, zz, xobs, yobs, 
zobs, n12);

                if (Hitpath0 == false)  goto nocalc200;
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                if (b11z == 0.0)
                {
                    Hitpath0 = false;
                    goto nocalc200;
                }

                s2 = (0.0 - zz) / b11z;
                x4888 = x11 + s2 * b11x;
                y4888 = y11 + s2 * b11y;

                thetadash7 = asin(sqrt(1.0 - (pow(cos(theta77), 2) / pow(n12, 2))));
                reffactor22 = (1.0 - 0.5 * (pow(sin(theta77 - thetadash7) / sin

(theta77 + thetadash7), 2) + pow(tan(theta77 - thetadash7) / tan
(theta77 + thetadash7), 2)));

                beta = Pi / 2.0 - atan2(zobs, sqrt(pow(x4888 - xobs, 2) + pow(
y4888 - yobs, 2)));

                alfa = Pi / 2.0 - atan2(-z11, sqrt(pow(x11 - x4888, 2) + pow(y11 - 
y4888, 2)));

                reffactor22 = reffactor22 * (1.0 - 0.5 * (pow(sin(beta - alfa) / sin
(beta + alfa), 2) + pow(tan(beta - alfa) / tan(beta + alfa), 2)));

                CosScatAng = Resultvector1[1] * b11x + Resultvector1[2] * b11y + 
Resultvector1[3] * b11z;

                beta90factor = 1.0 / (8.0 * Pi / 3.0 * (2.0 + delta0) / (1.0 + 
delta0));

                PhaseFunc = beta90factor * (1.0 + (1.0 - delta0) / (1.0 + delta0) * 
pow(CosScatAng, 2));

                L3 = sqrt(pow((x33 - x11), 2) + pow((y33 - y11), 2) + pow(zz, 2));
                L4 = sqrt(pow((x4888 - x11), 2) + pow((y4888 - y11), 2) + pow(zz, 

2));

                dS = Xgrid * Ygrid;

                Xsum = 0.0;
                Ysum = 0.0;
                Zsum = 0.0;

                for (n = 1; n <= 70; n++)
                {
                    Exp1 = exp(-(L3 + L4) * (k1 + bw[n] + Absorbance[n] + MieC));
                    Eobs = Km * f_fine[n] * SettleShodo / TheoShodo * FactorZ * 

reffactor22 * Exp1 * PhaseFunc * bw[n] * dS / (n12 * n12);

                    Xsum = Xsum + Eobs * Xbar[n] * deltaLamda;
                    Ysum = Ysum + Eobs * Ybar[n] * deltaLamda;
                    Zsum = Zsum + Eobs * Zbar[n] * deltaLamda;
                }

                R_val = 3.241 * Xsum - 1.5374 * Ysum - 0.4986 * Zsum;
                G_val = -0.9692 * Xsum + 1.876 * Ysum + 0.0416 * Zsum;
                B_val = 0.0556 * Xsum - 0.204 * Ysum + 1.057 * Zsum;

                if (R_val < 0.0) R_val = 0.0;
                else R_val = R_val * FactorDC;

                if (G_val < 0.0) G_val = 0.0;
                else G_val = G_val * FactorDC;

                if (B_val < 0.0) B_val = 0.0;
                else B_val = B_val * FactorDC;

                Rtemp = R_val;
                if (Rtemp < 0.0) Rtemp = 0.0;
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                Gtemp = G_val;
                if (Gtemp < 0.0) Gtemp = 0.0;
                Btemp = B_val;
                if (Btemp < 0.0) Btemp = 0.0;

                if (pow(x33, 2) + pow(y33, 2) >= pow(r1, 2)) Hitpath0 = false;
                if (Hitpath0 == false) goto nocalc200;

                if (FlagCliff == 1)
                {
                    Axdash = cos(theta77) * cos(fai77);
                    Aydash = -cos(theta77) * sin(fai77);
                    Azdash = -sin(theta77);

                    X_gakeue = x33 + gzai / Azdash * Axdash;
                    Y_gakeue = y33 + gzai / Azdash * Aydash;

                    if (sqrt(pow(X_gakeue, 2) + pow(Y_gakeue, 2)) > r1 + gzai / (tan
(delta)))  Hitpath0 = false;

                }

                if (pow(x4888, 2) + pow(y4888, 2) > pow(r1, 2))   Hitpath0 = false;

                if (Hitpath0 == false) goto nocalc200;

                for (i1 = 0; i1 < static_cast<long>(2.0 * r1 + 1.0) * 
static_cast<long>(FacDetailed) + 1; i1++)

                    for (j1 = 0; j1 < static_cast<long>(2.0 * r1 + 1.0) * 
static_cast<long>(FacDetailed) + 1; j1++)

                    {
                        xtemp = static_cast<double>(i1) / FacDetailed - r1;
                        ytemp = static_cast<double>(j1) / FacDetailed - r1;

                        if (pow(xtemp, 2) + pow(ytemp, 2) > pow(r1, 2))
                        {
                            goto NotSuper200;
                        }
                        else
                        {
                            Gauss = 1.0 / (2.0 * Pi * pow(sigma, 2)) * exp(-(pow

(x4888 - xtemp, 2) + pow(y4888 - ytemp, 2)) / (2.0 * 
pow(sigma, 2)));

                            R_ES_2d[i1][j1] = R_ES_2d[i1][j1] + Rtemp * Gauss;
                            G_ES_2d[i1][j1] = G_ES_2d[i1][j1] + Gtemp * Gauss;
                            B_ES_2d[i1][j1] = B_ES_2d[i1][j1] + Btemp * Gauss;
                        }

                    NotSuper200:
                        ;
                    }
            nocalc200:
                ;
            }

    for (i1 = 0; i1 < static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1; i1++)

        for (j1 = 0; j1 < static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1; j1++)

        {
            R_ES_2d_1[i1 * (static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>

(FacDetailed) + 1) + j1] = R_ES_2d[i1][j1];
            G_ES_2d_1[i1 * (static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>

(FacDetailed) + 1) + j1] = G_ES_2d[i1][j1];
            B_ES_2d_1[i1 * (static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>



C:\Users\rhana\Desktop\LakeColorCPP\LakeColorCPP.cpp 73

4213
4214
4215
4216
4217
4218
4219

4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4230
4231
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245

4246

4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261
4262
4263
4264
4265
4266
4267
4268
4269
4270
4271

(FacDetailed) + 1) + j1] = B_ES_2d[i1][j1];
        }

    return 1;

}

int MieSca(double* R_Mie_2d_1, double* G_Mie_2d_1, double* B_Mie_2d_1, double* 
Params1, int FlagCliff, double* Xbar, double* Ybar, double* Zbar, int MaxX, int 
MaxY, int Maxk, double* bw, double* Absorbance, double* f_fine, double Miec)

{
    int i, j;
    double x11, y11, z11;
    double AA;
    double Rtemp, Gtemp, Btemp;
    bool Hitpath0;
    double scale1;
    double Resultvector1[5];
    double b11x, b11y, b11z;
    double x33, y33;
    double s2;
    double x4888, y4888;
    double thetadash7;
    double reffactor22;
    double Pi;
    double alfa, beta;
    double Xsum, Ysum, Zsum;
    int n;
    double Exp1;
    double R_val, G_val, B_val;
    double Axdash, Aydash, Azdash;
    double X_gakeue, Y_gakeue;
    long i1, j1;
    double xtemp, ytemp;
    double Gauss;
    double FactorDC, gzai, sigma, delta, deltaLamda, r1, d, Xgrid, Ygrid, 

FacDetailed, LakeShoreEPS;
    double fai77, theta77, n12, xobs, yobs, zobs, k1, Km, SettleShodo, TheoShodo, 

Rittaikaku, refl;
    int k;
    double zz;
    double FactorZ;
    double CosScatAng, delta0, PhaseFunc, L3, L4;
    double Miea0, Miea1, Miea2, Miea3, Miea4;
    double ScatAng;

    double Eobs;

    double dummy1;

    double iPetzoldPF;
    double a6, a5, a4, a3, a2, a1, a0;

    double y0;

    double dS;

    FactorDC = Params1[0];
    gzai = Params1[1];
    sigma = Params1[2];
    delta = Params1[3];
    deltaLamda = Params1[4];
    r1 = Params1[5];
    d = Params1[6];
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    Xgrid = Params1[7];
    Ygrid = Params1[8];
    FacDetailed = Params1[9];
    LakeShoreEPS = Params1[10];
    fai77 = Params1[11];
    theta77 = Params1[12];
    n12 = Params1[13];
    xobs = Params1[14];
    yobs = Params1[15];
    zobs = Params1[16];
    k1 = Params1[17];
    Km = Params1[18];
    SettleShodo = Params1[19];
    TheoShodo = Params1[20];
    Rittaikaku = Params1[21];
    refl = Params1[22];
    delta0 = Params1[23];
    FactorZ = Params1[24];
    Miea0 = Params1[25];
    Miea1 = Params1[26];
    Miea2 = Params1[27];
    Miea3 = Params1[28];
    Miea4 = Params1[29];
    iPetzoldPF = Params1[30];
    y0 = Params1[31];

    Pi = 3.14159265358979;

    a6 = 0.1571;
    a5 = -0.4145;
    a4 = -0.0804;
    a3 = 0.6345;
    a2 = -0.2644;
    a1 = -1.7688;
    a0 = 1.8269;

    double** R_Mie_2d;
    double** G_Mie_2d;
    double** B_Mie_2d;

    R_Mie_2d = alloc_matrix(static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1, static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1);

    G_Mie_2d = alloc_matrix(static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1, static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1);

    B_Mie_2d = alloc_matrix(static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1, static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1);

    for (i1 = 0; i1 < static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1; i1++)

        for (j1 = 0; j1 < static_cast<long>(2.0 * r1 + 1.0) * static_cast<long>
(FacDetailed) + 1; j1++)

        {
            R_Mie_2d[i1][j1] = 0.0;
            G_Mie_2d[i1][j1] = 0.0;
            B_Mie_2d[i1][j1] = 0.0;
        }

    for (i1 = 0; i1 <= (int(2 * r1 + 1) * int(FacDetailed) + 1) * (int(2 * r1 + 1) * 
int(FacDetailed) + 1); i1++)

    {
        R_Mie_2d_1[i1] = 0.0;



C:\Users\rhana\Desktop\LakeColorCPP\LakeColorCPP.cpp 75
4327
4328
4329
4330
4331
4332
4333
4334
4335
4336
4337
4338
4339
4340
4341
4342
4343
4344
4345
4346

4347
4348

4349
4350
4351
4352
4353
4354
4355

4356

4357
4358
4359
4360

4361

4362
4363
4364
4365
4366
4367
4368
4369
4370
4371
4372
4373

4374
4375
4376
4377
4378
4379
4380
4381
4382
4383

        G_Mie_2d_1[i1] = 0.0;
        B_Mie_2d_1[i1] = 0.0;
    }

    Pi = 3.14159265358979;

    AA = r1 / sqrt(d);

    for (i = 0; i <= MaxX; i++)
        for (j = 0; j <= MaxY; j++)
            for (k = 0; k <= Maxk; k++)
            {
                x11 = -r1 + static_cast<double>(i) * Xgrid;
                y11 = -r1 + static_cast<double>(j) * Ygrid;
                z11 = (x11 * x11) / (AA * AA) + (y11 * y11) / (AA * AA) - d;

                zz = -static_cast<double>(k) * FactorZ;

                if (pow(x11, 2) + pow(y11, 2) - pow(r1, 2) > -LakeShoreEPS)  goto 
nocalc300;

                if ((z11 - zz > -LakeShoreEPS) || (zz >= -LakeShoreEPS)) goto 
nocalc300;

                Hitpath0 = true;
                scale1 = 1.0;

                Resultvector1[1] = cos(theta77) * cos(fai77) / n12;
                Resultvector1[2] = -cos(theta77) * sin(fai77) / n12;
                if (1.0 - 1.0 / (n12 * n12) * pow(cos(theta77), 2) < 0.0) Hitpath0 = 

false;
                else    Resultvector1[3] = -sqrt(1.0 - 1.0 / (n12 * n12) * pow(cos

(theta77), 2));

                if (Hitpath0 == false) goto nocalc300;

                x33 = x11 + zz / sqrt(1 - (pow(cos(theta77) / n12, 2))) * cos
(theta77) * cos(fai77) / n12;

                y33 = y11 - zz / sqrt(1 - (pow(cos(theta77) / n12, 2))) * cos
(theta77) * sin(fai77) / n12;

                if (Hitpath0 == false) goto nocalc300;

                Rtemp = 0.0;
                Gtemp = 0.0;
                Btemp = 0.0;

                b11x = 0.0;
                b11y = 0.0;
                b11z = 0.0;

                Solve4thEq_DLL(Hitpath0, b11x, b11y, b11z, x11, y11, zz, xobs, yobs, 
zobs, n12);

                if (Hitpath0 == false)  goto nocalc300;

                if (b11z == 0)
                {
                    Hitpath0 = false;
                    goto nocalc300;
                }

                s2 = (0.0 - zz) / b11z;
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                x4888 = x11 + s2 * b11x;
                y4888 = y11 + s2 * b11y;

                thetadash7 = asin(sqrt(1.0 - (pow(cos(theta77), 2) / pow(n12, 2))));
                reffactor22 = (1.0 - 0.5 * (pow(sin(theta77 - thetadash7) / sin

(theta77 + thetadash7), 2) + pow(tan(theta77 - thetadash7) / tan
(theta77 + thetadash7), 2)));

                beta = Pi / 2.0 - atan2(zobs, sqrt(pow(x4888 - xobs, 2) + pow(
y4888 - yobs, 2)));

                alfa = Pi / 2.0 - atan2(-z11, sqrt(pow(x11 - x4888, 2) + pow(y11 - 
y4888, 2)));

                reffactor22 = reffactor22 * (1.0 - 0.5 * (pow(sin(beta - alfa) / sin
(beta + alfa), 2) + pow(tan(beta - alfa) / tan(beta + alfa), 2)));

                CosScatAng = Resultvector1[1] * b11x + Resultvector1[2] * b11y + 
Resultvector1[3] * b11z;

                ScatAng = acos(CosScatAng) / Pi * 180;

                if (fabs(iPetzoldPF - 1) < 0.01)
                {
                    dummy1 = a6 * pow(log10(ScatAng), 6) + a5 * pow(log10(ScatAng), 

5) + a4 * pow(log10(ScatAng), 4) + a3 * pow(log10(ScatAng), 3) 
+ a2 * pow(log10(ScatAng), 2) + a1 * log10(ScatAng) + a0;

                    PhaseFunc = pow(10.0, dummy1);
                }
                else
                {
                    PhaseFunc = Miea0 * pow(ScatAng, 4) + Miea1 * pow(ScatAng, 3) + 

Miea2 * pow(ScatAng, 2) + Miea3 * pow(ScatAng, 1) + Miea4;
                    PhaseFunc = 0.0;
                }

                L3 = sqrt(pow((x33 - x11), 2) + pow((y33 - y11), 2) + pow(zz, 2));
                L4 = sqrt(pow((x4888 - x11), 2) + pow((y4888 - y11), 2) + pow(zz, 

2));

                dS = Xgrid * Ygrid;

                Xsum = 0.0;
                Ysum = 0.0;
                Zsum = 0.0;

                for (n = 1; n <= 70; n++)
                {
                    Exp1 = exp(-(L3 + L4) * (k1 + bw[n] + Absorbance[n] + Miec));
                    Eobs = Km * f_fine[n] * SettleShodo / TheoShodo * FactorZ * 

reffactor22 * Exp1 * PhaseFunc * Miec * dS / (n12 * n12);

                    Xsum = Xsum + Eobs * Xbar[n] * deltaLamda;
                    Ysum = Ysum + Eobs * Ybar[n] * deltaLamda;
                    Zsum = Zsum + Eobs * Zbar[n] * deltaLamda;
                }

                R_val = 3.241 * Xsum - 1.5374 * Ysum - 0.4986 * Zsum;
                G_val = -0.9692 * Xsum + 1.876 * Ysum + 0.0416 * Zsum;
                B_val = 0.0556 * Xsum - 0.204 * Ysum + 1.057 * Zsum;

                if (R_val < 0.0) R_val = 0.0;
                else R_val = R_val * FactorDC;

                if (G_val < 0.0) G_val = 0.0;
                else G_val = G_val * FactorDC;

                if (B_val < 0.0) B_val = 0.0;
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                else B_val = B_val * FactorDC;

                Rtemp = R_val;
                if (Rtemp < 0.0) Rtemp = 0.0;
                Gtemp = G_val;
                if (Gtemp < 0.0) Gtemp = 0.0;
                Btemp = B_val;
                if (Btemp < 0.0) Btemp = 0.0;

                if (pow(x33, 2) + pow(y33, 2) >= pow(r1, 2)) Hitpath0 = false;
                if (Hitpath0 == false) goto nocalc300;

                if (FlagCliff == 1)
                {
                    Axdash = cos(theta77) * cos(fai77);
                    Aydash = -cos(theta77) * sin(fai77);
                    Azdash = -sin(theta77);

                    X_gakeue = x33 + gzai / Azdash * Axdash;
                    Y_gakeue = y33 + gzai / Azdash * Aydash;

                    if (sqrt(pow(X_gakeue, 2) + pow(Y_gakeue, 2)) > r1 + gzai / (tan
(delta)))  Hitpath0 = false;

                }

                if (pow(x4888, 2) + pow(y4888, 2) > pow(r1, 2))   Hitpath0 = false;

                if (Hitpath0 == false) goto nocalc300;

                for (i1 = 0; i1 <= int(2 * r1 + 1) * FacDetailed; i1++)
                    for (j1 = 0; j1 <= int(2 * r1 + 1) * FacDetailed; j1++)
                    {
                        xtemp = static_cast<double>(i1) / FacDetailed - r1;
                        ytemp = static_cast<double>(j1) / FacDetailed - r1;

                        if (pow(xtemp, 2) + pow(ytemp, 2) > pow(r1, 2))
                        {
                            goto NotSuper300;
                        }
                        else
                        {
                            Gauss = 1.0 / (2.0 * Pi * pow(sigma, 2)) * exp(-(pow

(x4888 - xtemp, 2) + pow(y4888 - ytemp, 2)) / (2.0 * 
pow(sigma, 2)));

                            R_Mie_2d[i1][j1] = R_Mie_2d[i1][j1] + Rtemp * Gauss;
                            G_Mie_2d[i1][j1] = G_Mie_2d[i1][j1] + Gtemp * Gauss;
                            B_Mie_2d[i1][j1] = B_Mie_2d[i1][j1] + Btemp * Gauss;
                        }
                    NotSuper300:
                        ;
                    }
            nocalc300:
                ;
            }

    for (i1 = 0; i1 <= int(2 * r1 + 1) * int(FacDetailed); i1++)
        for (j1 = 0; j1 <= int(2 * r1 + 1) * int(FacDetailed); j1++)
        {
            R_Mie_2d_1[i1 * (int(2 * r1 + 1) * int(FacDetailed) + 1) + j1] = R_Mie_2d

[i1][j1];
            G_Mie_2d_1[i1 * (int(2 * r1 + 1) * int(FacDetailed) + 1) + j1] = G_Mie_2d

[i1][j1];
            B_Mie_2d_1[i1 * (int(2 * r1 + 1) * int(FacDetailed) + 1) + j1] = B_Mie_2d

[i1][j1];
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        }

    return 1;

}

double CalcFuresnel(double theta_In, double theta_Out)
{
    double FuresnelInOut;
    FuresnelInOut = 1.0 - 0.5 * (pow(sin(theta_In - theta_Out) / sin(theta_In + 

theta_Out), 2) + pow(tan(theta_In - theta_Out) / tan(theta_In + theta_Out), 
2));

    return FuresnelInOut;
}

void Solve4thEq_DLL(bool& Hitpath111, double& b11x, double& b11y, double& b11z, 
double  x11, double y11, double z11, double x41, double y41, double  z41, double 
n12)

{
    double Coeff[11];
    double SolutionReal[11], SolutionImag[11];
    double c0, c1, c2, c3, c4;
    int responce;
    int i;
    double X;

    Hitpath111 = true;

    c4 = pow(z41, 4) - 2 * pow(z11, 2) * pow(z41, 2) + 2 * pow(y41, 2) * pow(z41, 2) 
- 4 * y11 * y41 * pow(z41, 2) + 2 * pow(y11, 2) * pow(z41, 2) + 2 * pow(x41, 
2) * pow(z41, 2) - 4 * x11 * x41 * pow(z41, 2) + 2 * pow(x11, 2) * pow(z41, 2) 
+ pow(z11, 4) + 2 * pow(y41, 2) * pow(z11, 2);

    c4 = c4 - 4 * y11 * y41 * pow(z11, 2) + 2 * pow(y11, 2) * pow(z11, 2) + 2 * pow
(x41, 2) * pow(z11, 2) - 4 * x11 * x41 * pow(z11, 2) + 2 * pow(x11, 2) * pow
(z11, 2) + pow(y41, 4) - 4 * y11 * pow(y41, 3) + 6 * pow(y11, 2) * pow(y41, 2) 
+ 2 * pow(x41, 2) * pow(y41, 2) - 4 * x11 * x41 * pow(y41, 2);

    c4 = c4 + 2 * pow(x11, 2) * pow(y41, 2) - 4 * pow(y11, 3) * y41 - 4 * pow(x41, 
2) * y11 * y41 + 8 * x11 * x41 * y11 * y41 - 4 * pow(x11, 2) * y11 * y41 + pow
(y11, 4) + 2 * pow(x41, 2) * pow(y11, 2) - 4 * x11 * x41 * pow(y11, 2) + 2 * 
pow(x11, 2) * pow(y11, 2) + pow(x41, 4);

    c4 = c4 - 4 * x11 * pow(x41, 3) + 6 * pow(x11, 2) * pow(x41, 2) - 4 * pow(x11, 
3) * x41 + pow(x11, 4);

    c3 = (-(4 * pow(z41, 4)) / pow(n12, 2)) + 2 * pow(z41, 4) + (6 * pow(z11, 2) * 
pow(z41, 2)) / pow(n12, 2) - 2 * pow(z11, 2) * pow(z41, 2) - (6 * pow(y41, 
2) * pow(z41, 2)) / pow(n12, 2) + 4 * pow(y41, 2) * pow(z41, 2);

    c3 = c3 + (12 * y11 * y41 * pow(z41, 2)) / pow(n12, 2) - 8 * y11 * y41 * pow(
z41, 2) - (6 * pow(y11, 2) * pow(z41, 2)) / pow(n12, 2) + 4 * pow(y11, 2) * pow
(z41, 2) - (6 * pow(x41, 2) * pow(z41, 2)) / pow(n12, 2);

    c3 = c3 + 4 * pow(x41, 2) * pow(z41, 2) + (12 * x11 * x41 * pow(z41, 2)) / pow
(n12, 2) - 8 * x11 * x41 * pow(z41, 2) - (6 * pow(x11, 2) * pow(z41, 2)) / pow
(n12, 2) + 4 * pow(x11, 2) * pow(z41, 2) - (2 * pow(z11, 4)) / pow(n12, 2);

    c3 = c3 - (4 * pow(y41, 2) * pow(z11, 2)) / pow(n12, 2) + 2 * pow(y41, 2) * pow
(z11, 2) + (8 * y11 * y41 * pow(z11, 2)) / pow(n12, 2) - 4 * y11 * y41 * pow
(z11, 2) - (4 * pow(y11, 2) * pow(z11, 2)) / pow(n12, 2) + 2 * pow(y11, 2) * 
pow(z11, 2);

    c3 = c3 - (4 * pow(x41, 2) * pow(z11, 2)) / pow(n12, 2) + 2 * pow(x41, 2) * pow
(z11, 2) + (8 * x11 * x41 * pow(z11, 2)) / pow(n12, 2) - 4 * x11 * x41 * pow
(z11, 2) - (4 * pow(x11, 2) * pow(z11, 2)) / pow(n12, 2) + 2 * pow(x11, 2) * 
pow(z11, 2);

    c3 = c3 - (2 * pow(y41, 4)) / pow(n12, 2) + 2 * pow(y41, 4) + (8 * y11 * pow(
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y41, 3)) / pow(n12, 2) - 8 * y11 * pow(y41, 3) - (12 * pow(y11, 2) * pow(y41, 
2)) / pow(n12, 2) + 12 * pow(y11, 2) * pow(y41, 2);

    c3 = c3 - (4 * pow(x41, 2) * pow(y41, 2)) / pow(n12, 2) + 4 * pow(x41, 2) * pow
(y41, 2) + (8 * x11 * x41 * pow(y41, 2)) / pow(n12, 2) - 8 * x11 * x41 * pow
(y41, 2) - (4 * pow(x11, 2) * pow(y41, 2)) / pow(n12, 2);

    c3 = c3 + 4 * pow(x11, 2) * pow(y41, 2) + (8 * pow(y11, 3) * y41) / pow(n12, 
2) - 8 * pow(y11, 3) * y41 + (8 * pow(x41, 2) * y11 * y41) / pow(n12, 2) - 8 * 
pow(x41, 2) * y11 * y41 - (16 * x11 * x41 * y11 * y41) / pow(n12, 2);

    c3 = c3 + 16 * x11 * x41 * y11 * y41 + (8 * pow(x11, 2) * y11 * y41) / pow(n12, 
2) - 8 * pow(x11, 2) * y11 * y41 - (2 * pow(y11, 4)) / pow(n12, 2) + 2 * pow
(y11, 4) - (4 * pow(x41, 2) * pow(y11, 2)) / pow(n12, 2) + 4 * pow(x41, 2) * 
pow(y11, 2);

    c3 = c3 + (8 * x11 * x41 * pow(y11, 2)) / pow(n12, 2) - 8 * x11 * x41 * pow(y11, 
2) - (4 * pow(x11, 2) * pow(y11, 2)) / pow(n12, 2);

    c3 = c3 + 4 * pow(x11, 2) * pow(y11, 2) - (2 * pow(x41, 4)) / pow(n12, 2) + 2 * 
pow(x41, 4) + (8 * x11 * pow(x41, 3)) / pow(n12, 2) - 8 * x11 * pow(x41, 3) - 
(12 * pow(x11, 2) * pow(x41, 2)) / pow(n12, 2) + 12 * pow(x11, 2) * pow(x41, 
2);

    c3 = c3 + (8 * pow(x11, 3) * x41) / pow(n12, 2) - 8 * pow(x11, 3) * x41 - (2 * 
pow(x11, 4)) / pow(n12, 2) + 2 * pow(x11, 4);

    c2 = (-(6 * pow(z41, 4)) / pow(n12, 2)) + (6 * pow(z41, 4)) / pow(n12, 4) + pow
(z41, 4) + (4 * pow(z11, 2) * pow(z41, 2)) / pow(n12, 2);

    c2 = c2 - (6 * pow(z11, 2) * pow(z41, 2)) / pow(n12, 4) - (8 * pow(y41, 2) * pow
(z41, 2)) / pow(n12, 2) + (6 * pow(y41, 2) * pow(z41, 2)) / pow(n12, 4);

    c2 = c2 + 2 * pow(y41, 2) * pow(z41, 2) + (16 * y11 * y41 * pow(z41, 2)) / pow
(n12, 2) - (12 * y11 * y41 * pow(z41, 2)) / pow(n12, 4);

    c2 = c2 - 4 * y11 * y41 * pow(z41, 2) - (8 * pow(y11, 2) * pow(z41, 2)) / pow
(n12, 2) + (6 * pow(y11, 2) * pow(z41, 2)) / pow(n12, 4) + 2 * pow(y11, 2) * 
pow(z41, 2);

    c2 = c2 - (8 * pow(x41, 2) * pow(z41, 2)) / pow(n12, 2) + (6 * pow(x41, 2) * pow
(z41, 2)) / pow(n12, 4) + 2 * pow(x41, 2) * pow(z41, 2) + (16 * x11 * x41 * pow
(z41, 2)) / pow(n12, 2);

    c2 = c2 - (12 * x11 * x41 * pow(z41, 2)) / pow(n12, 4) - 4 * x11 * x41 * pow(
z41, 2) - (8 * pow(x11, 2) * pow(z41, 2)) / pow(n12, 2);

    c2 = c2 + (6 * pow(x11, 2) * pow(z41, 2)) / pow(n12, 4) + 2 * pow(x11, 2) * pow
(z41, 2) + pow(z11, 4) / pow(n12, 4) - (2 * pow(y41, 2) * pow(z11, 2)) / pow
(n12, 2);

    c2 = c2 + (2 * pow(y41, 2) * pow(z11, 2)) / pow(n12, 4) + (4 * y11 * y41 * pow
(z11, 2)) / pow(n12, 2) - (4 * y11 * y41 * pow(z11, 2)) / pow(n12, 4);

    c2 = c2 - (2 * pow(y11, 2) * pow(z11, 2)) / pow(n12, 2) + (2 * pow(y11, 2) * pow
(z11, 2)) / pow(n12, 4) - (2 * pow(x41, 2) * pow(z11, 2)) / pow(n12, 2);

    c2 = c2 + (2 * pow(x41, 2) * pow(z11, 2)) / pow(n12, 4) + (4 * x11 * x41 * pow
(z11, 2)) / pow(n12, 2) - (4 * x11 * x41 * pow(z11, 2)) / pow(n12, 4);

    c2 = c2 - (2 * pow(x11, 2) * pow(z11, 2)) / pow(n12, 2) + (2 * pow(x11, 2) * pow
(z11, 2)) / pow(n12, 4) - (2 * pow(y41, 4)) / pow(n12, 2);

    c2 = c2 + pow(y41, 4) / pow(n12, 4) + pow(y41, 4) + (8 * y11 * pow(y41, 3)) / pow
(n12, 2) - (4 * y11 * pow(y41, 3)) / pow(n12, 4);

    c2 = c2 - 4 * y11 * pow(y41, 3) - (12 * pow(y11, 2) * pow(y41, 2)) / pow(n12, 2) 
+ (6 * pow(y11, 2) * pow(y41, 2)) / pow(n12, 4);

    c2 = c2 + 6 * pow(y11, 2) * pow(y41, 2) - (4 * pow(x41, 2) * pow(y41, 2)) / pow
(n12, 2) + (2 * pow(x41, 2) * pow(y41, 2)) / pow(n12, 4);

    c2 = c2 + 2 * pow(x41, 2) * pow(y41, 2) + (8 * x11 * x41 * pow(y41, 2)) / pow
(n12, 2) - (4 * x11 * x41 * pow(y41, 2)) / pow(n12, 4) - 4 * x11 * x41 * pow
(y41, 2);

    c2 = c2 - (4 * pow(x11, 2) * pow(y41, 2)) / pow(n12, 2) + (2 * pow(x11, 2) * pow
(y41, 2)) / pow(n12, 4) + 2 * pow(x11, 2) * pow(y41, 2);

    c2 = c2 + (8 * pow(y11, 3) * y41) / pow(n12, 2) - (4 * pow(y11, 3) * y41) / pow
(n12, 4) - 4 * pow(y11, 3) * y41 + (8 * pow(x41, 2) * y11 * y41) / pow(n12, 2);

    c2 = c2 - (4 * pow(x41, 2) * y11 * y41) / pow(n12, 4) - 4 * pow(x41, 2) * y11 * 
y41 - (16 * x11 * x41 * y11 * y41) / pow(n12, 2);

    c2 = c2 + (8 * x11 * x41 * y11 * y41) / pow(n12, 4) + 8 * x11 * x41 * y11 * 
y41 + (8 * pow(x11, 2) * y11 * y41) / pow(n12, 2);

    c2 = c2 - (4 * pow(x11, 2) * y11 * y41) / pow(n12, 4) - 4 * pow(x11, 2) * y11 * 
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y41 - (2 * pow(y11, 4)) / pow(n12, 2) + pow(y11, 4) / pow(n12, 4) + pow(y11, 
4);

    c2 = c2 - (4 * pow(x41, 2) * pow(y11, 2)) / pow(n12, 2) + (2 * pow(x41, 2) * pow
(y11, 2)) / pow(n12, 4) + 2 * pow(x41, 2) * pow(y11, 2) + (8 * x11 * x41 * pow
(y11, 2)) / pow(n12, 2);

    c2 = c2 - (4 * x11 * x41 * pow(y11, 2)) / pow(n12, 4) - 4 * x11 * x41 * pow(y11, 
2) - (4 * pow(x11, 2) * pow(y11, 2)) / pow(n12, 2) + (2 * pow(x11, 2) * pow
(y11, 2)) / pow(n12, 4);

    c2 = c2 + 2 * pow(x11, 2) * pow(y11, 2) - (2 * pow(x41, 4)) / pow(n12, 2) + pow
(x41, 4) / pow(n12, 4) + pow(x41, 4) + (8 * x11 * pow(x41, 3)) / pow(n12, 2);

    c2 = c2 - (4 * x11 * pow(x41, 3)) / pow(n12, 4) - 4 * x11 * pow(x41, 3) - (12 * 
pow(x11, 2) * pow(x41, 2)) / pow(n12, 2) + (6 * pow(x11, 2) * pow(x41, 2)) / 
pow(n12, 4);

    c2 = c2 + 6 * pow(x11, 2) * pow(x41, 2) + (8 * pow(x11, 3) * x41) / pow(n12, 
2) - (4 * pow(x11, 3) * x41) / pow(n12, 4) - 4 * pow(x11, 3) * x41 - (2 * pow
(x11, 4)) / pow(n12, 2) + pow(x11, 4) / pow(n12, 4) + pow(x11, 4);

    c1 = (-(2 * pow(z41, 4)) / pow(n12, 2)) + (6 * pow(z41, 4)) / pow(n12, 4) - (4 * 
pow(z41, 4)) / pow(n12, 6) - (2 * pow(z11, 2) * pow(z41, 2)) / pow(n12, 4);

    c1 = c1 + (2 * pow(z11, 2) * pow(z41, 2)) / pow(n12, 6) - (2 * pow(y41, 2) * pow
(z41, 2)) / pow(n12, 2) + (4 * pow(y41, 2) * pow(z41, 2)) / pow(n12, 4) - (2 * 
pow(y41, 2) * pow(z41, 2)) / pow(n12, 6);

    c1 = c1 + (4 * y11 * y41 * pow(z41, 2)) / pow(n12, 2) - (8 * y11 * y41 * pow(
z41, 2)) / pow(n12, 4) + (4 * y11 * y41 * pow(z41, 2)) / pow(n12, 6) - (2 * pow
(y11, 2) * pow(z41, 2)) / pow(n12, 2);

    c1 = c1 + (4 * pow(y11, 2) * pow(z41, 2)) / pow(n12, 4) - (2 * pow(y11, 2) * pow
(z41, 2)) / pow(n12, 6) - (2 * pow(x41, 2) * pow(z41, 2)) / pow(n12, 2) + (4 * 
pow(x41, 2) * pow(z41, 2)) / pow(n12, 4);

    c1 = c1 - (2 * pow(x41, 2) * pow(z41, 2)) / pow(n12, 6) + (4 * x11 * x41 * pow
(z41, 2)) / pow(n12, 2) - (8 * x11 * x41 * pow(z41, 2)) / pow(n12, 4) + (4 * 
x11 * x41 * pow(z41, 2)) / pow(n12, 6);

    c1 = c1 - (2 * pow(x11, 2) * pow(z41, 2)) / pow(n12, 2) + (4 * pow(x11, 2) * pow
(z41, 2)) / pow(n12, 4) - (2 * pow(x11, 2) * pow(z41, 2)) / pow(n12, 6);

    c0 = pow(z41, 4) / pow(n12, 4) - (2 * pow(z41, 4)) / pow(n12, 6) + pow(z41, 4) / 
pow(n12, 8);

    Coeff[0] = c4;
    Coeff[1] = c3;
    Coeff[2] = c2;
    Coeff[3] = c1;
    Coeff[4] = c0;

    for (i = 0; i < 10; i++)
    {
        SolutionReal[i] = 0;
        SolutionImag[i] = 0;
    }

    responce = DKA_rh(Coeff, SolutionReal, SolutionImag, 4, 0.000000001);

    if (responce == 1)
    {
        Hitpath111 = false;
        goto L123;
    }

    for (i = 0; i < 4; i++)
    {
        if (fabs(SolutionImag[i]) < 0.0000001)
        {
            if (SolutionReal[i] > 0.0000001)
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            {
                X = sqrt(SolutionReal[i]);
                if (X * X - 1 / (pow(n12, 2)) + 1 > 0)
                {
                    b11z = sqrt(X * X - 1.0 / (pow(n12, 2)) + 1.0);
                    if ((0 < b11z) && (b11z < 1))
                    {
                        b11x = (x11 - x41) / (-z41 / X + z11 / b11z);
                        b11y = (y11 - y41) / (-z41 / X + z11 / b11z);
                        if (fabs(b11x * b11x + b11y * b11y + b11z * b11z - 1) < 

0.000001)
                        {
                            goto L123;

                        }

                    }
                }
            }
        }
    }
L123:
    ;

}

int DKA_rh(double* Coeff, double* zr, double* zi, int n_dim, double deltax)
{
    double xkjr, xkji;
    double fxr, fxi;
    double x_oldr, x_oldi;
    double adjr, adji;
    double th, rn, r0, max_fx;
    int j, k, m;
    int max_m;
    double tempr, tempi;
    double Pi;

    max_m = 100;
    Pi = 3.14159265358979;

    for (j = 1; j <= n_dim; j++)
    {
        Coeff[j] = Coeff[j] / Coeff[0];
    }

    r0 = 0;

    for (j = 2; j <= n_dim; j++)
    {
        rn = (double)n_dim * pow(fabs(Coeff[j]), (1 / (double)j));
        if (rn > r0)
        {
            r0 = rn;
        }
    }

    for (j = 2; j <= n_dim; j++)
    {
        rn = (double)n_dim * pow(fabs(Coeff[j]), (1 / (double)j));
        if (rn > r0)
        {
            r0 = rn;
        }
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    }
    for (j = 0; j <= n_dim - 1; j++)
    {
        th = (double)2 * Pi * (double)j / (double)n_dim + Pi / (2 * (double)n_dim);
        zr[j] = r0 * cos(th);
        zi[j] = r0 * sin(th);
    }
    for (m = 0; m <= max_m; m++)
    {
        max_fx = 0;
        for (j = 0; j <= n_dim - 1; j++)
        {
            xkjr = 1.0;
            xkji = 0.0;
            fxr = 1.0;
            fxi = 0.0;
            x_oldr = zr[j];
            x_oldi = zi[j];
            for (k = 0; k <= n_dim - 1; k++)
            {
                tempr = fxr * x_oldr - fxi * x_oldi + Coeff[k + 1];
                tempi = fxi * x_oldr + fxr * x_oldi;
                fxr = tempr;
                fxi = tempi;
                if (k != j)
                {
                    tempr = xkjr * (x_oldr - zr[k]) - xkji * (x_oldi - zi[k]);
                    tempi = xkji * (x_oldr - zr[k]) + xkjr * (x_oldi - zi[k]);
                    xkjr = tempr;
                    xkji = tempi;
                }
            }
            adjr = (fxr * xkjr + fxi * xkji) / (pow(xkjr, 2) + pow(xkji, 2));
            adji = (-fxr * xkji + fxi * xkjr) / (pow(xkjr, 2) + pow(xkji, 2));
            zr[j] = x_oldr - adjr;
            zi[j] = x_oldi - adji;
            if (sqrt(pow(fxr, 2) + pow(fxi, 2)) > max_fx)
            {
                max_fx = sqrt(pow(fxr, 2) + pow(fxi, 2));
            }
        }
        if (max_fx < deltax)
        {
            goto L111;
        }
    }
    goto L333;

L111:
    return 0;
    goto L222;

L333:
    return 1;
    goto L222;

L222:
    ;

}

double* alloc_vector(long size)
{
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    double* v;
    if ((v = new double[size]) == NULL)
    {
        return 0;
    }
    for (long i = 0; i < size; i++)
    {
        v[i] = 0.0;
    }
    return (v);
}

int* alloc_boolvector(long size)
{
    int* v;
    if ((v = new int[size]) == NULL)
    {
        return 0;
    }
    return (v);
}

WORD* alloc_WORDvector(long size)
{
    WORD* v;
    if ((v = new WORD[size]) == NULL)
    {
        return 0;
    }
    return (v);
}

void free_matrix(double** mtrx, long row)
{
    long i;
    for (i = 0; i < row; i++) delete[] mtrx[i];
    delete[] mtrx;
}

double** alloc_matrix(long row, long column)
{
    long i;
    double** mtrx;
    if ((mtrx = new double* [row]) == NULL)
    {
        return 0;
    }
    for (i = 0; i < row; i++)
        if ((mtrx[i] = new double[column]) == NULL)
        {
            return 0;
        }
    return mtrx;
}

bool** alloc_boolboolmatrix(long row, long column)
{
    long i;
    bool** mtrx;
    if ((mtrx = new bool* [row]) == NULL)
    {
        return 0;
    }
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    for (i = 0; i < row; i++)
        if ((mtrx[i] = new bool[column]) == NULL)
        {
            return 0;
        }
    return mtrx;
}

int** alloc_boolmatrix(long row, long column)
{
    long i;
    int** mtrx;
    if ((mtrx = new int* [row]) == NULL)
    {
        return 0;
    }
    for (i = 0; i < row; i++)
        if ((mtrx[i] = new int[column]) == NULL)
        {
            return 0;
        }
    return mtrx;
}

void free_boolmatrix(int** mtrx, long row)
{
    long i;
    for (i = 0; i < row; i++) delete[] mtrx[i];
    delete[] mtrx;
}

void free_boolboolmatrix(bool** mtrx, long row)
{
    long i;
    for (i = 0; i < row; i++) delete[] mtrx[i];
    delete[] mtrx;
}

int* alloc_intvector(long size)
{
    int* v;
    if ((v = new int[size]) == NULL)
    {
        return 0;
    }
    for (long i = 0; i < size; i++)
    {
        v[i] = 0;
    }
    return (v);
}

complex <double>* alloc_cvector(long size)
{
    complex <double>* v;
    if ((v = new complex <double>[size]) == NULL)
    {
        return 0;
    }

    return (v);
}


