

FUNCTION:   � tc " tgt_datumTrans" \l 3 �tgt_datumTrans�IFA7212��CALLING SEQUENCE:

status =  tgt_datumTrans(earthModel, inputGeoPoint, &outputGeoPoint)

PARAMETERS:

Name	I/O	Type	Description

earthModel	I	TMT_EARTH_MODEL	Earth Model.

.inputGeoPoint	I	TMT_GEO_POINT	Input point on the earth's surface.

outputGeoPoint	O	TMT_GEO_POINT *	Output point on the earth's surface.

“return”	O	TMT_STATUS	TMT_SUCCESS on successful processing. TMT_FAILURE on unsuccessful processing.

DESCRIPTION:

This is the main processing function which calls the appropriate transformation routines depending upon the previous datum and current datum names.  This function is called when the user changes from one geodetic datum to another. The old geodetic coordinates (latitude and longitude) are converted to the new geodetic datum coordinates.

EXAMPLE:

#include "tms/tmt_global_struct.h"

#include "tms/tmt_global_defs.h

#include "util/ult_structs.h"



TMT_STATUS PolygonDatumTrans(TMT_POLYGON *polygon, char *from_datum, char *to_datum)

        {

	TMT_EARTH_MODEL earthModel;

	TMT_STATUS status;

	TMT_GEO_POINT geoPoint;

	TMT_GEO_POINT *listPoint = NULL;

	LIST *list = NULL;



	strcpy(earthModel.prevDatumName, from_datum);

	strcpy(earthModel.currDatumName, to_datum);



	/* transform polygon's mbr */



	status = tgt_datumTrans(earthModel, polygon->minPt, &geoPoint);



	if (status != TMT_SUCCESS)

                        return (status);



	polygon->minPt.lat = geoPoint.lat;

	polygon->minPt.lon = geoPoint.lon;



	status = tgt_datumTrans(earthModel, polygon->maxPt, &geoPoint);



	if (status != TMT_SUCCESS)

                        return (status);



	polygon->maxPt.lat = geoPoint.lat;

	polygon->maxPt.lon = geoPoint.lon;



	/* now tranform polygon's point list */



	for (list = polygon->geoPoints->next;

                        list->data != ULT_LST_ROOT; list = list->next)

	{

	status = tgt_datumTrans(earthModel,

                                (TMT_GEO_POINT *)list->data, &geoPoint);



	if (status != TMT_SUCCESS)

                                break;

	listPoint = (TMT_GEO_POINT *)list->data;

	listPoint->lat = geoPoint.lat;

	listPoint->lon = geoPoint.lon;

                }

                return (status);

        }

Refer to the source code for example.

�

FUNCTION:   � tc " tgt_geodet" \l 3 �tgt_geodet�IFA7221��CALLING SEQUENCE:

status =  tgt_geodet(major_axis, minor_axis, earth_flat, lat1, lon1, azfor, s, &lat2, &lon2, &azbak)

PARAMETERS:

Name	I/O	Type	Description

major_axis	I	double	Major axis of earth spheroid (meters).

minor_axis	I	double	Minor axis of earth spheroid (meters).

earth_flat	I	double	Earth flattening (no units).

lat1	I	double	Latitude of first point (degrees).

lon1	I	double	Longitude of first point (degrees).

azfor	I	double	Azimuth from first point to second point.

s	I	double	Length of geodesic from first to second point in meters.

lat2	O	double *	Latitude of second point (degrees).

lon2	O	double *	Longitude of second point (degrees).

azbak	O	double *	Azimuth from second to first point (degrees).

“return”	O	TMT_STATUS	TMT_SUCCESS on successful computation of output parameters; otherwise, TMT_FAILURE.

DESCRIPTION:

This function is an implementation of Sodano’s non-interactive solution of the direct geodetic problem. It calculates the latitude/longitude of a second point on the sphere given the latitude/longitude, azimuth angle, and length of a geodesic of a first point. It also calculates the back azimuth from the second point to the first. Azimuth is measured positively clockwise (Eastward) from North. Longitude is measured positively Eastward from Greenwich and latitude is measured positively Northward from the Equator.

EXAMPLE:

#include "tms/tmt_global_struct.h"

#include "tms/tmt_global_defs.h"



        #define PIXEL_SPREAD 5



        TMT_STATUS computeGreatCircle(TMT_GEO_POINT start, TMT_GEO_POINT

	end, double pix_dist, TMT_SPHEROID spheroid,

	TMT_GEO_POINT **ppgcPoints, int *numPoints)

        {

	int i;                      /* Loop counter for integration  */

	int numPts;                 /* Total number of intervals     */

	double azfor;               /* Nav. course between A&B (deg) */

	double azbak;               /* Bearing (deg)                 */

	double gcDist;              /* Great circle distance         */

	double deltaDist;           /* Great circle increment (m)    */

	double s_gcDistance;        /* Distance along great circle(m)*/



	TMT_GEO_POINT *gcPoints = NULL;

	TMT_STATUS status;



	/**********************************************************/

	/* Determine the geodetic distance between the two points              */

	/**********************************************************/



                numPts       = 0;

                s_gcDistance = 0.0;



                if ((status = tgt_igeodet (spheroid.semi_major,

	spheroid.semi_minor,

	spheroid.flattening,

	start.lat,

	start.lon,

	end.lat,

	end.lon,

	&azfor,

	&azbak,

	&gcDist)) == TMT_FAILURE)

                {

                        return (status);

                }



                numPts = (int) (gcDist / (pix_dist * PIXEL_SPREAD));



	/******************************************/

	/***   Check for Points Less Than Two             ***/

	/******************************************/



                if (numPts < 2)

                        numPts = 2;









	/******************************************/

	/***  Calculate the Great Circle Points             ***/

	/******************************************/



	/**************************************************************/

	/*   Malloc the structure with the number of points computed                 */

	/**************************************************************/



                if ((gcPoints = (TMT_GEO_POINT *)

	malloc( (numPts) * sizeof(TMT_GEO_POINT))) == NULL) {

	printf("Malloc failed - %s %d.\n", __FILE__, __LINE__);

	*ppgcPoints = NULL;

	*numPoints  = 0;

	return (TMT_FAILURE);

                }



	/************************************************************/

	/* Compute the incremental distance along great circle path               */

	/************************************************************/



                deltaDist  = gcDist / (double) numPts;



	/************************************************************/

	/* Iterate over the number of points for the great circle                        */

	/* adding the computed deltas to the previous point                               */

	/************************************************************/



                for (i = 0; i < numPts-1; i++) {

                        if (i == 0) {

    	/********************************************************************/ 	/* Set the input starting spatial point to the first great circle point.                     */

	/********************************************************************/



	gcPoints[i].lat  = start.lat;

	gcPoints[i].lon  = start.lon;

                        }

                        else {

	s_gcDistance = s_gcDistance + deltaDist;



	if ((status = tgt_geodet (spheroid.semi_major,

	spheroid.semi_minor,

	spheroid.flattening,

	start.lat,

	start.lon,

	azfor,

	s_gcDistance,

	&gcPoints[i].lat,

	&gcPoints[i].lon,

	&azbak)) == TMT_FAILURE)

                                {

                                        free (gcPoints);

                                        return (status);

                                }



                       }/ * End of If Statement for Checking the Index Value */



                }  /***  End of For Loop For Processing Points   ***/



	/*******************************************************************/

	/* The input end point is the last point on the great circle route                        */

	/*******************************************************************/



	gcPoints[numPts-1].lat  = end.lat;

	gcPoints[numPts-1].lon  = end.lon;



	/***************************************************/

	/* Set the number of points to the output argument            */

	/***************************************************/



	*ppgcPoints = gcPoints;

	*numPoints  = numPts;



                return (TMT_SUCCESS);

        }



Refer to the source code for example.

�

FUNCTION:   � tc " tgt_igeodet" \l 3 �tgt_igeodet�IFA7222��CALLING SEQUENCE:

status =  tgt_igeodat(major_axis, minor_axis, earth_flat, lat1, lon1, lat2, lon2, &azfor, &azbak, &s)

PARAMETERS:

Name	I/O	Type	Description

major_axis	I	double	Major axis of earth spheroid (meters).

minor_axis	I	double	Minor axis of earth spheroid (meters).

earth_flat	I	double	Earth flattening (no units).

lat1	I	double	Latitude of first point (degrees).

lon1	I	double	Longitude of first point (degrees).

lat2	I	double	Latitude of second point (degrees).

lon2	I	double	Longitude of second point (degrees).

azfor	O	double *	Azimuth from first to second point (degrees).

azbak	O	double *	Azimuth from second to first point (degrees).

s	O	double *	Length of geodesic from first to second point in meters.

“return”	O	TMT_STATUS	TMT_SUCCESS on successful computation of output parameters; otherwise, TMT_FAILURE.

DESCRIPTION:

This function is an implementation of Sodano's non-interactive solution of the direct geodetic problem. It calculates the length of the geodesic between two points on spheroid, the forward azimuth of the geodesic at the first point and the back azimuth of the geodesic at the second point. Azimuth is measured positively clockwise (Eastward) from North. Longitude is measured positively Eastward from Greenwich and latitude is measured positively Northward from the Equator.

EXAMPLE:

#include "tms/tmt_global_struct.h"

#include "tms/tmt_global_defs.h"



#define PIXEL_SPREAD 5



        TMT_STATUS computeGreatCircle(TMT_GEO_POINT start, TMT_GEO_POINT 

	end, double pix_dist, TMT_SPHEROID spheroid,

	TMT_GEO_POINT **ppgcPoints, int *numPoints)

        {

	int i;                      /* Loop counter for integration  */

	int numPts;                 /* Total number of intervals     */

	double azfor;               /* Nav. course between A&B (deg) */

	double azbak;               /* Bearing (deg)                 */

	double gcDist;              /* Great circle distance         */

	double deltaDist;           /* Great circle increment (m)    */

	double s_gcDistance;        /* Distance along great circle(m)*/



                TMT_GEO_POINT *gcPoints = NULL;

                TMT_STATUS status;



	/**********************************************************/

	/* Determine the geodetic distance between the two points              */

	/**********************************************************/



                numPts       = 0;

                s_gcDistance = 0.0;



                if ((status = tgt_igeodet (spheroid.semi_major,

	spheroid.semi_minor,

	spheroid.flattening,

	start.lat,

	start.lon,

	end.lat,

	end.lon,

	&azfor,

	&azbak,

	&gcDist)) == TMT_FAILURE)

                {

                        return (status);

                }



                numPts = (int) (gcDist / (pix_dist * PIXEL_SPREAD));



	/******************************************/

	/***   Check for Points Less Than Two             ***/

	/******************************************/



                if (numPts < 2)

                        numPts = 2;



	/******************************************/

	/***  Calculate the Great Circle Points             ***/

	/******************************************/



	/**************************************************************/

	/*   Malloc the structure with the number of points computed                 */

	/**************************************************************/



                if ((gcPoints = (TMT_GEO_POINT *)

	malloc( (numPts) * sizeof(TMT_GEO_POINT))) == NULL) {

	printf("Malloc failed - %s %d.\n", __FILE__, __LINE__);

	*ppgcPoints = NULL;

	*numPoints  = 0;

	return (TMT_FAILURE);

                }



	/************************************************************/

	/* Compute the incremental distance along great circle path               */

	/************************************************************/



                deltaDist  = gcDist / (double) numPts;



	/************************************************************/

	/* Iterate over the number of points for the great circle                        */

	/* adding the computed deltas to the previous point                               */

	/************************************************************/



                for (i = 0; i < numPts-1; i++) {

                        if (i == 0) {

	/*****************************************************************/

	/* Set the input starting spatial point to the first great circle point.               */

	/*****************************************************************/



                                gcPoints[i].lat  = start.lat;

                                gcPoints[i].lon  = start.lon;

                        }

                        else {

                                s_gcDistance = s_gcDistance + deltaDist;



                                if ((status = tgt_geodet (spheroid.semi_major,

	spheroid.semi_minor,

	spheroid.flattening,

	start.lat,

	start.lon,

	azfor,

	s_gcDistance,

	&gcPoints[i].lat,

	&gcPoints[i].lon,

	&azbak)) == TMT_FAILURE)

                                {

                                        free (gcPoints);

                                        return (status);

                                }



                       }/ * End of If Statement for Checking the Index Value */



                }  /***  End of For Loop For Processing Points   ***/



	/*****************************************************************/

	/* The input end point is the last point on the great circle route                    */

	/*****************************************************************/



	gcPoints[numPts-1].lat  = end.lat;

	gcPoints[numPts-1].lon  = end.lon;



	/***************************************************/

	/* Set the number of points to the output argument            */

	/***************************************************/



                *ppgcPoints = gcPoints;

                *numPoints  = numPts;



                return (TMT_SUCCESS);

        }

Refer to the source code for example.



�

FUNCTION:   � tc " tgt_mapimageColRowToLonLat" \l 3 �tgt_mapimageColRowToLonLat�IFA7227��Calling Sequence:

status = tgt_mapimageColRowToLonLat(pMapmap, image, &pGeogeoPoint)

Parameters:

Name	I/O	Type	Description

pMap	I	TMT_MAP*	Pointer to a map structure.

image 	I	TMT_PIXEL_POINT 	Image pixel point.

pGeoPoint	O	TMT_GEO_POINT*	Latitude/Longitude Map Position.

"return"	O	TMT_STATUS	TMT_SUCCESS on successful processing; TMT_FAILURE on unsuccessful processing.

Description:

This functions maps an image pixel value to a longitude and latitude value.

EXAMPLE:

#include "tms/tmt_global_defs.h"

#include "tms/tmt_global_struct.h"



TMT_STATUS	return_status;

TMT_MAP	*map_structure;

TMT_PIXEL_POINT	image_pixelPoint;

TMT_GEO_POINT	*pGeographic_Point;



. . .



return_status = tgt_mapimageColRowToLonLat(map_structure, 

	image_pixelPoint,

	&pGeographic_Point);



if (status == TMT_SUCCESS)

  {

   /*** Enter steps for continued performance         ***/

   

  }

else

  {

   /*** Perform required actions when failure occurs ***/

  }



. . .

Refer to the source code for example.

�

FUNCTION:   � tc " tgt_mapimageToWinColRow" \l 3 �tgt_mapimageToWinColRow�IFA7224��Calling Sequence:

status = tgt_mapimageToWinColRow (pMap, imagePt, &pWinwinPoint)

Parameters:

Name	I/O	Type	Description

pMap 	I	TMT_MAP*	Pointer to map structure.

image	I	TMT_PIXEL_POINT	Image pixel position.

pWin	O 	TMT_PIXEL_POINT*	Window pixel position.

"return"	O 	TMT_STATUS	TMT_SUCCESS on successful processing; TMT_FAILURE on unsuccessful processing.

Description:

This function maps the image pixel value to the window pixel value.  This is essentially a subtraction of the pan value.

EXAMPLE:

	(If the above diagram represents the current state at the time this

	example function is called, the x pan value returned will be 150 and

	the y value will be 50.)



	#include "tms/tmt_global_defs.h"

	#include "tms/tmt_global_struct.h"



	TMT_STATUS findPanValue (TMT_MAP *pMap, int *x_pan, int *y_pan)

	{

	TMT_PIXEL_POINT win;

	TMT_PIXEL_POINT image;

	TMT_STATUS status;



	image.x = 0;  /* Choose (0.0) as image ref point.  Window */

	image.y = 0;  /* coords will be negative pan values then. */



	status = tgt_mapimageToWinColRow(pMap, image, &win);



	if (status == TMT_SUCCESS) {

	/** These values will equal pMap->panvar.map_origin_x **/

	/**  and _y                                           **/



            *x_pan = -1 * win.x;

            *y_pan = -1 * win.y;



            } else {

            *x_pan = -99999;

            *y_pan = -99999;

            }



          return (status);

        }

Refer to the source code for example.

�

FUNCTION: � tc " tgt_maplonLatToImageColRow" \l 3 �tgt_maplonLatToImageColRow�IFA7225��Calling Sequence:

status = tgt_maplonLatToImageColRow(pMapmap, geoPoint, &pImageimage)

Parameters:

Name	I/O	Type	Description

pMap	I	TMT_MAP*	Pointer to map structure.

geoPoint	I	TMT_GEO_POINT	Latitude/Longitude Map Position.

pImage 	O	TMT_PIXEL_POINT*	Pointer to a pixel point data item.

"return"	O	TMT_STATUS	TMT_SUCCESS on successful processing; TMT_FAILURE on unsuccessful processing.

Description:

This function maps a latitude and longitude value to an image pixel value.

EXAMPLE:

#include "tms/tmt_global_defs.h"

#include "tms/tmt_global_struct.h"



TMT_STATUS       return_status;

TMT_MAP         *map_structure;

TMT_PIXEL_POINT  image_pixelPoint;

TMT_GEO_POINT   *pGeographic_Point;



.

.

.



return_status = tgt_maplonLatToImageColRow (map_structure,

                                            pGeographic_Point 

                                           &image_pixelPoint);





if (status == TMT_SUCCESS)

 {

   /*** Enter steps for continued performance         ***/

   

  }

else

  {

   /*** Perform required actions when failure occurs ***/

  }

.

.

.

Refer to the source code for example.

� TOC \f  ���

FUNCTION:   � tc " tgt_maplonLatToWinColRow" \l 3 �tgt_maplonLatToWinColRow�IFA7226��Calling Sequence:

status = tgt_maplonLatToWinColRow (pMap, geoPointPt1, &pWinwinPixPt1)

Parameters:

Name	I/O	Type	Description

pMap 	I	TMT_MAP*	Pointer to map structure.

geoPoint	I	TMT_GEO_POINT	Latitude/Longitude Map Position.

pWin	O	TMT_PIXEL_POINT*	Pointer to a pixel point data item.

"return"	O	TMT_STATUS	TMT_SUCCESS on successful processing; TMT_FAILURE on unsuccessful processing.

Description:

This function maps a latitude and longitude value to a window pixel value.

EXAMPLE:

include "maps/mpt_defs.h"

#include "maps/mpt_struct.h"

#include "maps/mpt_proto.h"

#include "tms/tgt_geodetics.h"

#include "tms/tmt_const_defs.h"

#include "tmt_global_struct.h"

#include "fdi_defines.h"

#include "fdi_mline.h"



#define TOL 1.0E-10



Boolean fdi_xl_crosspoints (TMT_GEO_POINT ml_start,

                            TMT_GEO_POINT ml_end,

                            FDI_SEG_CROSSPT *crosspts,

                            int *num_cps)

{

   TMT_GEO_POINT xl_start;

   TMT_GEO_POINT xl_end;

   TMT_GEO_POINT geo;

   TMT_PIXEL_POINT start_xl;

   TMT_PIXEL_POINT end_xl;

	TMT_PIXEL_POINT start_ml;

	TMT_PIXEL_POINT end_ml;

	TMT_PIXEL_POINT intersect_xy;

	ST_STATUS status;

	double azfor;

	double azback;

	double range;

	int i;

	int end_lane;



   *num_cps = 0;



   tgt_maplonLatToWinColRow(fampMap->map, ml_start, &start_ml);



   tgt_maplonLatToWinColRow(fampMap->map, ml_end, &end_ml);



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



	status = fdi_transitPts(i, &xl_start, &xl_end);



	tgt_maplonLatToWinColRow(fampMap->map, xl_start, &start_xl);



	tgt_maplonLatToWinColRow(fampMap->map, xl_end, &end_xl);



	if(fdi_LineInt(start_ml, end_ml, start_xl, end_xl,

                     True, TOL, &intersect_xy)) {



	tgt_mapwinColRowToLonLat(fampMap->map, intersect_xy, &geo);



	tgt_igeodet(fampMap->map->earthModel.spheroid.semi_major,

	fampMap->map->earthModel.spheroid.semi_minor,

	fampMap->map->earthModel.spheroid.flattening,

	ml_start.lat,

	ml_start.lon,

	geo.lat,

	geo.lon,

	&azfor,

	&azback,

	&range);



         crosspts[*num_cps].xl_num = i;

         crosspts[*num_cps].range = range;

         (*num_cps)++;

      }

}

Refer to the source code for example.

� TOC \f  ���

FUNCTION:   � tc " tgt_mapwinColRowToLonLat" \l 3 �tgt_mapwinColRowToLonLat�IFA7228��Calling Sequence:

status = tgt_mapwinColRowToLonLat(pMap, winmapOrig, &pGeoPointnwGeoPt)

Parameters:

Name	I/O	Type	Description

pMap	I	TMT_MAP*	Pointer to a map structure.

win	I	TMT_PIXEL_POINT 	Win pixel position.

pGeoPoint	O	TMT_GEO_POINT*	Latitude and longitude of the pixel point values.

"return"	O	TMT_STATUS	TMT_SUCCESS on successful processing; TMT_FAILURE on unsuccessful processing.

Description:

This function maps a window pixel position to a longitude and latitude value.

EXAMPLE:

#include "maps/mpt_defs.h"

#include "maps/mpt_struct.h"

#include "maps/mpt_proto.h"

#include "tms/tgt_geodetics.h"

#include "tms/tmt_const_defs.h"

#include "tmt_global_struct.h"

#include "fdi_defines.h"

#include "fdi_mline.h"



#define TOL 1.0E-10



Boolean fdi_xl_crosspoints (TMT_GEO_POINT ml_start,

                            TMT_GEO_POINT ml_end,

                            FDI_SEG_CROSSPT *crosspts,

                            int *num_cps)

{

   TMT_GEO_POINT xl_start;

   TMT_GEO_POINT xl_end;

   TMT_GEO_POINT geo;

   TMT_PIXEL_POINT start_xl;

	TMT_PIXEL_POINT end_xl;

	TMT_PIXEL_POINT start_ml;

	TMT_PIXEL_POINT end_ml;

	TMT_PIXEL_POINT intersect_xy;

	ST_STATUS status;

	double azfor;

	double azback;

	double range;

	int i;

	int end_lane;



	*num_cps = 0;



	tgt_maplonLatToWinColRow(fampMap->map, ml_start, &start_ml);



	tgt_maplonLatToWinColRow(fampMap->map, ml_end, &end_ml);



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



	status = fdi_transitPts(i, &xl_start, &xl_end);



	tgt_maplonLatToWinColRow(fampMap->map, xl_start, &start_xl);



	tgt_maplonLatToWinColRow(fampMap->map, xl_end, &end_xl);



	if(fdi_LineInt(start_ml, end_ml, start_xl, end_xl,

                     True, TOL, &intersect_xy)) {



         tgt_mapwinColRowToLonLat(fampMap->map, intersect_xy, &geo);



         tgt_igeodet(fampMap->map->earthModel.spheroid.semi_major,

	fampMap->map->earthModel.spheroid.semi_minor,

	fampMap->map->earthModel.spheroid.flattening,

	ml_start.lat,

	ml_start.lon,

	geo.lat,

	geo.lon,

	&azfor,

	&azback,

	&range);



         crosspts[*num_cps].xl_num = i;

         crosspts[*num_cps].range = range;

         (*num_cps)++;

      }

}

Refer to the source code for example.





�

FUNCTION:   � tc " tgt_mapwinToImageColRow" \l 3 �tgt_mapwinToImageColRow�IFA7223��Calling Sequence:

status =  tgt_mapwinToImageColRow (pMap, winPoint, &pIimagePt)

Parameters:

Name	I/O	Type	Description

pMap	I	TMT_MAP*	Pointer to map structure.

win	I	TMT_PIXEL_POINT	Window pixel position.

pImage	O	TMT_PIXEL_POINT*	Image pixel position.

"return"	O	TMT_STATUS	TMT_SUCCESS on successful processing; TMT_FAILURE on unsuccessful processing.

Description:

This function maps the window pixel value to the image pixel value.  This is essentially an addition of the pan value.

EXAMPLE:

(If the above diagram represents the current state at the time this

example function is called, the x pan value returned will be 150 and

the y value will be 50.)



#include "tms/tmt_global_defs.h"

#include "tms/tmt_global_struct.h"



TMT_STATUS findPanValue (TMT_MAP *pMap, int *x_pan, int *y_pan)

{

	TMT_PIXEL_POINT win;

	TMT_PIXEL_POINT image;

	TMT_STATUS status;



	win.x = 0;  /* Choose (0.0) as window ref point.  Image    */

	win.y = 0;  /* coords will be equal to pan values then.    */



	status = tgt_mapwinToImageColRow(pMap, win, &image);



	if (status == TMT_SUCCESS) {

	/*

	** These values will equal

	** pMap->panvar.map_origin_x and _y

	*/



	*x_pan = image.x;

	*y_pan = image.y;



	} else {

	*x_pan = -99999;

	*y_pan = -99999;

	}



	return (status);

}

Refer to the source code for example.
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