///////////////////////////////////////////////////////////////////

// linear search




//

///////////////////////////////////////////////////////////////////

for(int i=1; i<linear_search_steps; i++ )

{


depth = input.viewOrigin.z + dis*viewVec.z;


tex_coords = (dis)*float2(-viewVec.x, -viewVec.y); 


tex_coords += float2(viewOrigin.x, viewOrigin.y);


pixelColor = tex2D(heightSampler, tex_coords)*hscale+(1 - hscale)/2.0f-0.5;


pixelColor.rgba = (depth) - (pixelColor.rgba);


if((pixelColor.r*pixelColor.g*pixelColor.b*pixelColor.a) > 0) //no collision


{



prePixelColor = pixelColor;



dis+=depth_step;


}

}

///////////////////////////////////////////////////////////////////

// bisection search



//

///////////////////////////////////////////////////////////////////

for(int i = 1; (i < 8); i++)

{


tex_coords = (dis)*float2(-viewVec.x, -viewVec.y); 


tex_coords += float2(viewOrigin.x, viewOrigin.y);


pixelColor = tex2D(heightSampler, tex_coords)*hscale+(1 - hscale)/2.0f-0.5;


depth = input.viewOrigin.z + dis*viewVec.z;


pixelColor.rgba = depth - pixelColor.rgba;


depth_step*=0.5f;


if((pixelColor.r*pixelColor.g*pixelColor.b*pixelColor.a) > 0) //no collision


{



dis+=depth_step;


}


else


{



dis-=depth_step;


}

}
///////////////////////////////////////////////////////////////////////////////////////////////

// True Impostors                                                                            //

///////////////////////////////////////////////////////////////////////////////////////////////

// this portion of code contains the main loop which marches      //

// through the volume, refracting the view vector at collisions     //

///////////////////////////////////////////////////////////////////////////////////////////////

for(int i=1; i<linear_search_steps; i++ )

{

  depth = in.viewOrigin.z + dis*viewVec.z;

  tex_coords_offset2D = (dis)*float2(-viewVec.x, -viewVec.y) 

  tex_coords_offset2D += float2(in.viewOrigin.x, in.viewOrigin.y);

  pixelColor = tex2D(heightSampler, tex_coords_offset2D)*hscale 

  pixelColor += (1 - hscale)/2.0f - 0.5;

  float4 tempPixelColor = (depth) - (pixelColor.rgba);

  oldPolarity = newPolarity;

  newPolarity=(tempPixelColor.r*tempPixelColor.g*tempPixelColor.b*tempPixelColor.a);

  float colission = oldPolarity*newPolarity;

  //if we are entering or leaving the volume

  if(colission < 0)

  {

  
newPolarity = normalize(newPolarity); //make sure its either 1 or -1

  
//do a secant step to approximate the intersection

  
//we actualy have to do 4 tests with 4 height fields

  
//then find the one that intersects within the bounds

  
//first need to get the angle of our intersection vector

  
float oldPointDistance = oldDis*sqrt(pow(viewVec.x,2)+pow(viewVec.y,2));

  
float newPointDis = dis*sqrt(pow(viewVec.x,2) + pow(viewVec.y,2));

  
run = (newPointDis - oldPointDistance);

  
rise1 = pixelColor.r - oldPixelColor.r;

  
rise2 = pixelColor.g - oldPixelColor.g;

  
rise3 = pixelColor.b - oldPixelColor.b;

  
rise4 = pixelColor.a - oldPixelColor.a;

  
slope1 = rise1/run;

  
slope2 = rise2/run;

  
slope3 = rise3/run;

  
slope4 = rise4/run;

  
//find the 2D slope of the view vector

  
float Xv = sqrt((viewVec.x*viewVec.x) + (viewVec.y*viewVec.y));

  
//now perform the line tests

  
//

   Y1 + S*Xo - Yo - S*X1

  
//
t =
_____________________

  
//


Yv - S*Xv

  
t1 = (pixelColor.r + (slope1*0) - in.viewOrigin.z - (slope1*newPointDis) ) 

  
t1 = t1 / (viewVec.z - (slope1*Xv)); 

  
t2 = (pixelColor.g + (slope2*0) - in.viewOrigin.z - (slope2*newPointDis) ) 

  
t2 = t2 / (viewVec.z - (slope2*Xv)); 

  
t3 = (pixelColor.b + (slope3*0) - in.viewOrigin.z - (slope3*newPointDis) ) 

  
t3 = t3 / (viewVec.z - (slope3*Xv)); 

  
t4 = (pixelColor.a + (slope4*0) - in.viewOrigin.z - (slope4*newPointDis) ) 

  
t4 = t4 / (viewVec.z - (slope4*Xv)); 

  
//this should return 0 if the x is not between the two points, 1 if it is

  
tempT1 = min(ceil(max((t1 - oldDis), 0) * max(-(t1 - dis), 0)), 1);

  
tempT2 = min(ceil(max((t2 - oldDis), 0) * max(-(t2 - dis), 0)), 1);

  
tempT3 = min(ceil(max((t3 - oldDis), 0) * max(-(t3 - dis), 0)), 1);

  
tempT4 = min(ceil(max((t4 - oldDis), 0) * max(-(t4 - dis), 0)), 1);

  
//get the final x distance from the view origin

  
IntersectionTDistance = (tempT1*t1)+(tempT2*t2)+(tempT3*t3)+(tempT4*t4);

  
//now find the normal data for the intersection point

  
float2 normal_tex_coords = (IntersectionTDistance)*-viewVec.xy;

  
normal_tex_coords += float2(in.viewOrigin.x, in.viewOrigin.y);

  
n1 = tex2D(normalSampler1, normal_tex_coords);

  
n2 = tex2D(normalSampler2, normal_tex_coords);

  
n3 = tex2D(normalSampler3, normal_tex_coords);

  
n4 = tex2D(normalSampler4, normal_tex_coords);

  
newNormal = (tempT1*n1)+(tempT2*n2)+(tempT3*n3)+(tempT4*n4);

  
newNormal.xyz = normalize(newNormal.xyz - 0.5f);

  
viewVec = refract(normalize(viewVec.xyz),




 normalize(oldPolarity)*newNormal.xyz, dielectric);

  
//need to update the in.viewOrigin vector to be the new point

  
in.viewOrigin.z = depth;

  
in.viewOrigin.xy = tex_coords.xy;

  
dis = 0;

  }

  oldDis = dis;

  dis+=depth_step;

  oldPixelColor.rgba = pixelColor.rgba; //stores the previous position

  oldTextureCoordinates = tex_coords;

}

