
















/*
  FILE: drawCOP.h
  
  This file contains proprietary information of Andrés Ruiz Gonzalez
  Copying or reproduction without prior written approval is prohibited.
  Andrés Ruiz. San Sebastian - Donostia. Gipuzkoa
  Navigational Algorithms
  Copyright (c) 2006
*/

// Transformacion entre Cartesianas y Esfericas
void C2E( double x, double y, double z, double *B, double *L, double *R );
void E2C( double B, double L, double R, double *x, double *y, double *z );

// Matrices de Rotacion
void Rx( double a, double M[3][3] );
void Ry( double a, double M[3][3] );
void Rz( double a, double M[3][3] );

void MatrixVecProd( double A[3][3], double *v, double *res );

// GHA dec HO [º]
void CoPpoints( double GHA, double Dec, double Ho, double dL, WayPoint wpt[]  );
void CoPcenter( double GHA, double Dec );



/*
  FILE: drawCOP.c
  
  Draw the equal altitude circle for an observation

  Centro = Polo de iluminación del astro: GP = (B, L) = ( Dec, GHA)
  Radio  = Distancia cenital: zd [nm] = 60*(90º - Ho)
  
  FUENTE: Use of rotation matrices to plot a circle of equal altitude

  STATUS: Finalizado
  TEST: OK
  PENDIENTE:

  This file contains proprietary information of Andrés Ruiz Gonzalez
  Copying or reproduction without prior written approval is prohibited.
  Andrés Ruiz. San Sebastian - Donostia. Gipuzkoa
  Navigational Algorithms
  Copyright (c) 2006 - 2010
*/

#include <math.h>
#include <stdio.h>

#include "..\Matematicas\angulos.h"

void C2E( double x, double y, double z, double *B, double *L, double *R )
{
  *R = sqrt( x*x+y*y+z*z);
  //*B = ASIN(z/(*R));
  *B = ATAN2( z, sqrt(x*x+y*y) );
  *L = ATAN2( y, x );
}

void E2C( double B, double L, double R, double *x, double *y, double *z )
{
  *x = R*COS(B)*COS(L);
  *y = R*COS(B)*SIN(L);
  *z = R*SIN(B);
}

void Rx( double a, double M[3][3] )
{
  M[0][0] = 1.0;
  M[1][0] = 0.0;
  M[2][0] = 0.0;
  M[0][1] = 0.0;
  M[1][1] = COS( a );
  M[2][1] = SIN( a );
  M[0][2] = 0.0;
  M[1][2] = -SIN( a );
  M[2][2] = COS( a );
}

void Ry( double a, double M[3][3] )
{
  M[0][0] = COS( a );
  M[1][0] = 0.0;
  M[2][0] = -SIN( a );
  M[0][1] = 0.0;
  M[1][1] = 1.0;
  M[2][1] = 0.0;
  M[0][2] = SIN( a );
  M[1][2] = 0.0;
  M[2][2] = COS( a );
}



void Rz( double a, double M[3][3] )
{
  M[0][0] = COS( a );
  M[1][0] = SIN( a );
  M[2][0] = 0.0;
  M[0][1] = -SIN( a );
  M[1][1] = COS( a );
  M[2][1] = 0.0;
  M[0][2] = 0.0;
  M[1][2] = 0.0;
  M[2][2] = 1.0;
}

/*
  MatrixVecProd computes the matrix product between a matrix and a vector of the dimension 3.
  The result is found in res.
*/
void MatrixVecProd( double A[3][3], double *v, double *res )
{
  int i, j;
  const int n = 3;

  for( i=0; i<n; i++ ) {
    res[i] = 0.0;
    for( j=0; j<n; j++ ) 
    res[i] += A[i][j]*v[j];
  }
}

void CoPpoints( double GHA, double Dec, double Ho, double dL, WayPoint wpt[]  ) // GHA dec HO [º]
{
  double B, L;
  double B0, L0;

  double vv[3], vy[3], vyz[3];
  double My[3][3], Mz[3][3];
  double RR;

  int i;

  B0 = Ho;

  // conversion entre coordenadas esfericas y (Dec, GHA)
  // GHA: 0<=GHA<=360º de W a E
  Rz( 360.0-GHA, Mz );
  Ry( 90.0-Dec, My );

  i = 0;

  for( L0 = -180.0;  L0 <= +180.0;  L0 += dL )
    {
    // 1. Coordenadas esfericas a cartesianas
    E2C( B0, L0, 1, &vv[0], &vv[1], &vv[2] );

    // 2. rotación alrededor del eje Y
    MatrixVecProd( My, vv, vy );

    // 3. rotación alrededor del eje Z (PN-PS)
    MatrixVecProd( Mz, vy, vyz );

    // 4. Coordenadas cartesianas a esfericas
    C2E( vyz[0], vyz[1], vyz[2], &B, &L, &RR );

    wpt[i].B = B;
    wpt[i].B = L;
    i++;
    }
}



void CoPcenter( double GHA, double Dec ) // GHA dec [º]
{
  double B, L;
  double vv[3], vy[3], vyz[3];
  double My[3][3], Mz[3][3];
  double RR;

  // conversion entre coordenadas esfericas y (Dec, GHA)
  // GHA: 0<=GHA<=360º de W a E
  Rz( 360.0-GHA, Mz );
  Ry( 90.0-Dec, My );

  // 1. Coordenadas esfericas a cartesianas PN(90,0,1)
  E2C( 90.0, 0.0, 1.0, &vv[0], &vv[1], &vv[2] );

  // 2. rotación alrededor del eje Y
  MatrixVecProd( My, vv, vy );

  // 3. rotación alrededor del eje Z (PN-PS)
  MatrixVecProd( Mz, vy, vyz );

  // 4. Coordenadas cartesianas a esfericas
  C2E( vyz[0], vyz[1], vyz[2], &B, &L, &RR );

  // Centro: (B, L) = (Dec, GHA)
}




