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Incoming images and displays exist in a number of different aspect ratios, including but not limited to:

· 4:3

· 5:4

· 16:9

· 16:10

To display a logical image of one aspect ratio on a physical display of another aspect ratio, the video processing may use one or more of several functions.

- 1:1 or "postage stamp" mapping: display the logical image pixel-for-pixel on the physical display; the image may be centered within the display.

- shrink/expand preserving the aspect ratio: change the size of the logical image to fit some dimension of the physical display.  Note that 1:1 is simply this function with no scaling.  
- stretch/distort, scale anamorphically not preserving the aspect ratio: scale vertical and horizontal dimensions differently to fit some dimensions of the physical display.  

- crop: remove some pixels of the logical image to fit some dimension of the physical display.  

- pad: add black pixels to the edges of the logical image to fit some dimension of the physical display.  

We attempted to analyze all the known aspect ratio modes using combinations of these functions.  

	Aspect Ratio Mode uses Functions
	shrink / expand, preserving aspect ratio
	stretch / distort, changing aspect ratio
	crop
	pad

	4:3 window
	no scaling, display image at 100%
	
	
	pad H and V if needed to center image

	1.33
	4:3 image, fill 4:3 display
	
	
	

	letterbox
	fit image H to display H
	
	
	pad to center V

	widescreen
	
	stretch/distort 4:3 image onto 16:9 display in both V and H
	
	

	1.78
	16:9 image onto 16:9 display V and H
	
	
	

	crop 
	16:9 image onto 4:3 display, fit V
	
	H now wider than display, crop to retain center
	

	1.85
	remove letterboxing, fit non-blank V to display V
	
	H now wider than display, crop to retain center
	

	4:3 fill
	
	stretch/distort any image onto 4:3 display
	
	

	2.35:1
	remove letterboxing, fit non-blank V to display V
	
	H now wider than display, crop to retain center
	

	normal
	image "best fit" to display, H  or V whichever is less
	
	
	pad H or V as needed to center

	full
	
	stretch/distort any image onto any display
	
	

	zoom
	user-selected magnification factor
	
	display acts as movable window on large virtual image, cropping H and V
	

	cinema
	
	same as "widescreen"
	
	

	v-zoom
	
	same as "full"
	
	

	stadium
	fit image V onto display V 
	nonlinearly stretch edges of image H, outside center 50% approx.,  to fill display H
	
	


