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FUNCTION:   � tc " ett_getTerrainMask" \l 3 �ett_getTerrainMask�
IFA18006�
�
CALLING SEQUENCE:


status = ett_getTerrainMask(input_struct, terrain_mask_struct)


PARAMETERS:


Name	I/O	Type	Description


input_struct	I	ETT_TERRAIN_	The input structure containing 


		MASK_INPUT_	the specifications for what data 


		STRUCT *	is to be retrieved.


terrain_mask_struct	O	ETT_TERRAIN_	Pointer to terrain mask data.


		MASK *	


status	O	ST_STATUS	Error return.


DESCRIPTION:


This function provides a function level API for applications to retrieve terrain Masking data for given threats.  This function will return the terrain mask data in an array with 360 * n elements representing the terrain mask for 360 rays each being n nautical miles long.  Each ray starts at the designated threat lat, long position and has a terrain mask entry every nmi along its heading.


The function ett_getTerrainMask returns two (2) types of output.  The first is a set of "HOWHI" (i.e., how high) values.  These values tell a user the maximum height an object can be and be masked from the radar by terrain.  At that location, above that altitude, the object will be visible.  These values are pointed to by the "terrain_masks" pointer in ETT_TERRAIN_MASK.  The structure of that data is an array of arrays.  





There are 360 arrays corresponding to rays emanating from the threat site location.  The first ray is oriented due north from the site (zero (0) degrees azimuth).  The second ray is oriented at one (1) degree azimuth.  The last ray is oriented at 359 degrees azimuth.  Within each ray, there are "number_range_steps" HOWHI heights, one (1) every nautical mile distance from the radar site.  The units of these HOWHI values are meters AGL.





The second output is contained in "mask_regions."  In this case, "masked" means that a thing on the ground (zero (0) AGL) is invisible to the radar at that location.  A masked region includes far more points in space than those which lie along the ground.  A masked region includes the entire area from the ground up to where an object becomes visible to a radar because it has risen above the prominent terrain feature between the radar and itself.  Refer to the diagram below.
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“masked_regions” is another array of arrays.  There are 360 of these too, corresponding to the HOWHI arrays, thus there are 360 ETT_MASK_REGIONS pointed to by the "mask_regions" pointer in ETT_TERRAIN_MASK.  These structures each contain a variable number of range intervals ("number_regions").  Each interval is defined by a value in the "start_range" array, a value in the "end_range" array and a value in the "ant_elev_angle" array.  It is easier to show an example.  The following is one (1) ETT_MASK_REGIONS structure (remember, there are 360 of these):





number_regions = 3


start_range = [100, 600, 900]


end_range = [300, 700, 1200]


ang_elev_angle = [.1, .2, .3]





This says that along this particular ray, there are three (3) "masked regions.”  The first starts 100 meters from the radar and goes to 300 meters from the radar.  The second starts at 600 meters from the radar and goes to 700 meters from the radar.  The third starts at 900 meters from the radar and goes to 1200 meters away from the radar.  The ant_elev_angle array says that if you draw a line from the top of the antenna to the object which blocks each "masked" region, the angle it makes with the ground is 0.1 radians for the first interval, 0.2  radians for the second interval and 0.3 radians for the third interval.





Refer to the diagram below.
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EXAMPLE 1:


typedef struct {


		double  site_lat;         /* radians */


		double  site_lon;        /* radians */


		char  equip_code[9];


		} ETT_TERRAIN_MASK_INPUT_STRUCT;





typedef struct {


	double  site_lat; 	/* radians */


	double  site_lon;	/* radians */


	double  site_elevation;	/* meters MSL */


	double  max_range;	/* max effectiveness of the radar (nmi)  */


	int antenna_height;	/* meters AGL */


	int  number_range_steps;


	short *terrain_masks;	/* meters */


	ETT_MASK_REGIONS   *mask_regions; /* MASK_REGIONS */


				/* one per degree, 360 total */


		} ETT_TERRAIN_MASK;





#include “system/st_sysdefs.h”


#include “e_threat/ett_proto.h”





ETT_TERRAIN_MASK_INPUT_STRUCT	input_struct ;


ETT_TERRAIN_MASK		terrain_mask_struct;


int		array_size;


ST_STATUS status;





input_struct.site_lat = DEGTORAD(44);


input_struct.site_lon = DEGTORAD(17);


strcpy(input_struct.equip_code,”XCAAW”);





status =  ett_getTerrainMask(&input_struct,


 	 			           &terrain_mask_struct;


if (status == ST_SUCCESS)


{


     array_size = 360 * terrain_mask_struct.number_range_steps


     for (i=0;i< array_size;i++)


      {


          printf(“Terrain mask = %d\n”,terrain_mask_struct.terrain_masks[i]);


      }


   }


Example 2:


int i, j;


double start, end, angle;


ETT_TERRAIN_MASK_INPUT_STRUCT input;


ETT_TERRAIN_MASK output;


    


input.site_lat = 0.5;


input.site_lon = 0.5;


strcpy(input.equip_code, "ABCDEF");





status = ett_getTerrainMask(&input,&output);





for(i=0; i<360; i++)


{


	for(j=0; j<output->mask_regions[i].number_regions)


	{


	start = output->mask_regions[i].start_range[j];


	end = output->mask_regions[i].end_range[j];


	angle = output->mask_regions[i].ant_elev_angle[j];





	printf("This interval starts at %f meters from the site\n",start);


	printf("This interval ends at %f meters from the site\n",end);


	printf("The elevation angle to this interval is %f radians\n",angle);





   	}  /* loop over number_regions */


 }       /* loop over number of steps */
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