RGB -> HSV

The Hue/Staturation Value system (or also called Hexcone model) was created by Smith in 1978. It was for an aesthetic purpose, accessing color by family, purety and intensity rather than by its component. With that model it becomes easy to produce some kind of hellish brown or some kind of you-know-that-color-in-between-(x) and (y). The H value is a 360 degree value through color families. The S (or Staturation) is the degree of strength of a color. Greater is S, the purest is the color. if S max is 100, then Hue=red and S=100 would produce an intense red (reproduced by RGB (max,0,0))  Finally, the V, for value, is the darkness/lightness of a color. More V is great, more the color is close to white. Since there is no transformation matrix for RGB<->HSV transformations,

 Procedure RGB_to_HSV(R,G,B:real; var H,S,V:real);

  const undefined=maxint; 

    function max_of(Red,Green,Blue:real):real;

     var max:real;

     begin

      if red>green then max:=red else max:=green;

      if blue>max then max:=blue;

      max_of:=max;

     end;

   function min_of(Red,Green,Blue:real):real;

    var min:real;

    begin

     if red<green then min:=red else min:=green;

     if blue<min then min:=blue;

     min_of:=min;

    end;         

 var Max_value, Min_value,diff,r_dist,g_dist,b_dist:real;

  begin

   max_value:=max_of(R,G,B);

   min_value:=min_of(R,G,B);

   diff:=max-value-min_value;

   V:=max_value;

   if max_value<>0 then s:=diff/max_value else s:=0;

   if s:=0 then h:=undefined

           else begin

                 r_dist:=(max_value-R)/diff;

                 g_dist:=(max_value-G)/diff;

                 b_dist:=(max_value-B)/diff;

                 if R=max_value 

                    then H:=b-dist-g_dist

                    else if G=Max_value

                            then H:=2+r_dist-b_dsit

                            else if B=max_value

                                    then H:=4+g_dist-r_dist;

                 H:=H*60;

                 if H<0 then h:=h+360;

                end;

  end;

 Procedure HSV_to_RGB(H,S,V:real; var R,G,B:real);

  var f,p,q,t:real; i:integer;

  begin

   if S=0 

      then begin

            R:=V;

            G:=V;

            B:=V'

           end

      else begin

            if H=360 then H:=0;

            H:=H/60;

            I:=trunc(H);  { the integer part of H } 

            f:=H-i;

            p:=V*(1-S);

            q:=V*(1-(S*f));

            t:=V*(1-(S*(1-f)));

            case i of 

                 0: begin R:=V; G:=t; B:=p; end;

                 1: begin R:=q; G:=V; B:=p; end;

                 2: begin R:=p; G:=V; B:=t; end;

                 3: begin R:=p; G:=q; B:=V; end;

                 4: begin R:=t; G:=p; B:=V; end;

                 5: begin R:=V; G:=p; B:=q; end;

           end;                           

RGB<->HLS.

The HLS model is in some fashion a boosted HSV model. Even if it's based on the Ostwald system, created around 1930 (not sure: maybe it was 1931). It forms a dodecaedron formed by two Hexcone base to base, with one shrap point black, and with the other white. IT has some disadvantages since the purety of color is

not at maxvalue but at its half ( = 0.5). It makes it a little harder to use with the common 3 axis (sliders if you use Mac or Windows) H,L,S. By the way: H is for Hue, L for lightness. Lightness of 1=white, 0=black and S is still saturation.

 Procedure RGB_to_HLS(R,G,B:real; var H,L,S:real);

  const undefined = maxint;

    function max_of(Red,Green,Blue:real):real;

     var max:real;

     begin

      if red>green then max:=red else max:=green;

      if blue>max then max:=blue;

      max_of:=max;

     end;

   function min_of(Red,Green,Blue:real):real;

    var min:real;

    begin

     if reg<green then min:=red else min:=green;

     if blue<green then min:=blue;

     min_of:=min;

    end;         

 Const Small_Value:=0.0000001;

 var Max_value,Min_Value,diff,r_dist,g_dist,b_dist:real;

  begin

   max_value:=max_of(R,G,B);

   min_value:=min_of(R,G,B);

   diff:=max-value-min_value;

   L:=(max_value+min_value)/2;

   if abs(diff)=small_value

      then begin

            H:=undefined

            S:=0;

           end;

      else begin

            if L<0.5 

               then S:=diff/(max_value+min_value)

               else S:=diff/(2-max_value-min_value);      

            r_dist:=(max_value-R)/diff;

            g_dist:=(max_value-G)/diff;

            b_dist:=(max_value-B)/diff;

            if R=max_value 

               then H:=b-dist-g_dist

               else if G=Max_value

                       then H:=2+r_dist-b_dsit

                       else if B=max_value

                               then H:=4+g_dist-r_dist;

            H:=H*60;

            if H<0 then h:=h+360;

           end;

  end;

 procedure HLS_To_RGB(H,L,S:real; var R,G,B:real);

  var p1,p2:real;

      function RGB(q1,q2,hue:real);

       begin

        if hue>360 then hue:=hue-360;

        if hue<0 then hue:=hue+360;

        if hue<60 

           then RGB:=q1+(q2-q1)*hue/60

           else if hue<180 

                   then RGB:=q2

                   else if hue<240 

                           then RGB:=q1+(q2-q1)*(240-hue)/60

                           else RGB:=q1;

       end;                             

  begin

   if L<=0.5 

      then p2:=L*(1+s)

      else p2:=L+S-(L*S);

   p1:=2*L-p2;

   if S=0

      then begin

            R:=L; 

            G:=L;

            B:=L;

           end   

      else begin

            R:=RGB(p1,p2,H+120);

            G:=RGB(p1,p2,H);

            B:=RGB(p1,p2,H-120);

           end;                 

  end;

