What 1s a Pixel?

* A pixel 1s not:
—a box
— a disk
— a teeny tiny little light
* A pixel 1s a point
— 1t has no dimension
— 1t occupies no area
— 1t cannot be seen
— 1t can have a coordinate

A pixel 1s more than just a point, 1t 1s a sample!
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More on Samples

* Most things in the real world are continuous,
yet everything in a computer 1s discrete

* The process of mapping a continuous function
to a discrete one 1s called sampling

« The process of mapping a continuous variable
to a discrete one 1s called quantization

« To represent or render an 1mage using a computer,
we must both sample and quantize
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An Image 1s a 2D Function

* An ideal image 1s a function I(x,y) of intensities.
It can be plotted as a height field.

An image seen as a continuous 2D function

* In general an image  E§-
cannot be represented
as a continuous,
analytic function.

 Instead we represent
images as tabulated
functions.

e How do we fill
this table?

Courtesy of Leonard McMillan, Computer Science at the University of
North Carolina in Chapel Hill. Used with permission.
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Sampling Grid

* We can generate the table values by multiplying the continuous
image function by a sampling grid of Kronecker delta functions.

The definiton of the 2-D Kronecker [N Sampling grid maps continuous tc grlfs? cte
delta is: ' : LML
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L (x,¥)=(0.0)

0, otherwise

o(x,y)= {

And a 2-D sampling grid:

k-1 w-1

Zﬁ(w—f,v—j)

J=0 =0

Courtesy of Leonard McMillan, Computer Science at the University of
North Carolina in Chapel Hill. Used with permission.
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Sampling an Image

* The result 1s a set of point samples, or pixels.

The same analysis can be applied B [mage shown with sampling grid
to geometric objects:
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Courtesy of Leonard McMillan, Computer Science at the University of
North Carolina in Chapel Hill. Used with permission.
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