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Encoding color

 Each pixel encodes color for that spot in
the picture

 There are many encodings for color
 Printers use CMYK: Cyan, Magenta, 

Yellow, and blacK.
 Humans often prefer HSV (for Hue, 

Saturation, and Brightness) 

 We’ll use the most common for computers
 RGB: Red, Green, Blue

HSV, HLS, RGB images from Apple’s ColorSync Developer Documentation at
http://developer.apple.com/documentation/GraphicsImaging/Conceptual/ManagingColorSync/index.html



  

Color Perception – Sensitivity of 
Cone Cells

Images from: http://www.handprint.com/HP/WCL/color1.html
Original data from: Stockman & Sharpe (2000)
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RGB

 In RGB, each color has three 
component colors:
 Amount of red
 Amount of green
 Amount of blue



  

63 69 66 59 58 43 37 45 35 48
63 66 60 50 50 37 27 27 47 57
66 69 59 39 30 21 20 21 40 47
60 67 58 28 7 4 19 30 32 36
62 70 69 48 30 31 47 54 49 50
66 70 78 77 73 74 78 70 68 68
60 57 68 76 77 77 78 66 71 71
64 56 64 70 66 65 74 69 69 70
65 66 64 59 66 72 73 63 69 80
66 66 62 56 62 68 69 60 73 85

76 82 76 69 65 50 39 47 35 48
76 79 70 60 57 44 29 29 47 57
79 82 69 49 37 28 22 23 40 47
73 80 68 38 14 11 21 32 32 36
74 82 79 58 37 38 49 56 49 50
78 82 88 87 80 81 80 72 68 68
71 68 78 86 83 83 80 68 71 71
75 67 73 80 72 71 76 71 69 70
76 77 73 68 72 78 75 65 69 80
77 77 71 65 68 74 71 62 73 85

Pictures/Pixels

69 66 59 58 43 37 45 35 48

66 60 50 50 37 27 27 47 57

69 59 39 30 21 20 21 40 47

67 58 28 7 4 19 30 32 36

70 69 48 30 31 47 54 49 50

70 78 77 73 74 78 70 68 68

57 68 76 77 77 78 66 71 71

56 64 70 66 65 74 69 69 70

66 64 59 66 72 73 63 69 80

66 62 56 62 68 69 60 73 85
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Pixels

 The individual pixel elements are referred to as 
pixels.

 In a gray scale image, each pixel is typically 
represented with one byte (8 bits).

 How many possible values?



  

Color Pixels

 In a color image, each pixel is typically represented 
with three bytes one for each of the red, green and 
blue components
 24 bits per pixel
 16,777,216 different colors.

 One smallish image might have
 1280x1024 = 1,310,720 pixels.
 1,310,720 x 24 = 31,457,280 bits.
 31,457,280 / 8  = (about) 4MB.

 Typically some sort of compression is used.
 JPEG, etc. 



  

JES Pixels

 JES provides a pixel data type that has:
 x,y position
 R, G, B values

 Let's look at JES...
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