The Y-channel is the perfect representation of the image in grayscale. As you can see, the Cb and Cr channels have much less contrast, which means that they can be compressed much better.

The following formulae are used to convert an RGB pixel to an YCbCr pixel:

	Y
	=
	0.299R
	+
	0.587G
	+
	0.114B

	Cb
	=
	-0.169R
	-
	0.331G
	+
	0.5B

	Cr
	=
	0.5R
	-
	0.419G
	-
	0.081B


The green component has the highest impact on the Y-channel, as our eyes are most sensitive to greens, followed by the red and blue components. When R, G and B are in the range of 0...255 (as is the case for 24 bit images), Y will also be in the range 0...255 and Cb and Cr will have ranges -128...127. Usually, the value 128 is added to the Cb and Cr channels to fit them into an unsigned byte data type.

The decoder uses the following formulae to convert these values back to RGB:

	R
	=
	Y
	
	
	+
	1.402Cr

	G
	=
	Y
	-
	0.344Cb
	-
	0.714Cr

	B
	=
	Y
	+
	1.772Cb
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