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Q1.
If you consider the three component of an RGB color to be Cartesian coordinates in a 3-dimensional space, and normalize them to lie between 0 and 1, you can visualize RGB color space as a unit cube, as shown in the figure below.
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(i) What color does each of the eight corners of this cube represent?

Ans:
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(ii) What does the straight line running from the origin to (1,1,1) shown in the figure represent?

Ans:
The line represents colors with equal proportion of red, green and blue which has different shades of gray color.
(iii) If the (R,G,B) value of a particular pixel of an 24-bit image is (123, 5, 72), what is the (C,M,Y) value of this pixel?

Ans:
C = 255 – 123 = 132, M = 255 – 5 = 250, Y = 255 – 72 = 183

Q2.
The color of a pixel can be defined by the values of the three primary colors, RGB, and these values are needed in color monitors for display. However, the RGB color model is not intuitive appeal to a user, therefore, the HSV color model is commonly used for a user to specify a color.

To convert a color in RGB to HSV representation, the following algorithm can be used.

procedure RGB_To_HSV 


{Note: r, g, b each in [0, 1]}


begin


      max = Maximum (r, g, b)


      min = Minimum (r, g, b)


      V = max * 255



{this is the value V}

                  {Next calculate saturation S}


      if max <> 0 then


            S = (max – min) / max * 255


{S is the saturation}


      else S = 0




{saturation is 0 if red, green and blue are all 0}


      if S = 0 then



H = UNDEFINED


      else





{saturation is not 0, so determine hue}



begin



      delta = max – min


      if r = max then




H = (g – b) / delta

{resulting color is between yellow and magenta}



      else if g = max then




H = 2 + (b – r) / delta

{resulting color is between cyan and yellow}



      else if b = max then




H = 4 + (r – g) / delta

{resulting color is between magenta and cyan}



      H = H * 60



{convert hue to degree}

      if H < 0 then 

H = H + 360


{make sure hue is nonnegative}

      H = (H / 360) * 255


{this is the value H}
end


end 

 (i)
Guess P1 or P2 (in RGB representation) has a higher intensity:




P1: (250, 0, 0)

P2: (228, 128, 128)


Using the above RGB to HSI conversion algorithm to verify your answer:
P1:  
H = 0, S = 255, V = 250



P2:  
H = 0, S = 112, V = 228  
 

(ii)
Try to mix the following two pixels (in RGB representation):




P1 (255, 128, 0)   
P2 (128, 255, 0)

(a)
To mix the pixels directly without any conversion, the mixed color become:



R = (R1 + R2) / 2 = 192
G = (G1 + G2) / 2 = 192
B = (B1 + B2) / 2 = 0


Does it match with your expectation?

(b)
Convert the two pixels in HSV representation, and mix the pixels again. 





P1:  H1 = 21, S1 = 255, V1 = 255




P2:  H2 = 64, S2 = 255, V2 = 255


Mix result:  
H= (H1 + H2) / 2 = 43

S = (S1 + S2)  / 2 = 255 


V = (V1 + V2) / 2 = 255
