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To get some sense of what
basis elements look like, we
plot a basis element --- or
rather, its real part ---

as a function of x,y for some
fixed u, v. We get a function
thatis constant when (ux+vy)
is constant. The magnitude of
the vector (u, v) gives a
frequency, and its direction
gives an orientation. The
function is a sinusoid with
this frequency along the
direction, and constant
perpendicular to the
direction.

Here u and v
are larger than
in the previous
slide.

And larger still...
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- Sampling in 1D takes a continuous function and replaces it with a
- 8 ’ vector of values, consisting of the function's values at a set of
sample points. We'll assume that these sample points are on a
’ $ " - # regular grid, and can place one at each integer for convenience.
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Sampling in 2D does the same thing, only in 2D. We'll assume that | $

these sample points are on a regular grid, and can place one at each

integer point for convenience. ¢ 3
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Resample the
checkerboard by taking
one sample at each circle.
In the case of the top left
board, new representation
is reasonable.

Top right also yields a
reasonable representation,|
Bottomleftis all black
(dubious) and bottom
right has checks that are
too big.




Sampling without smoothing. Top row shows the images,
sampled at every second pixel to get the next; bottom row
shows the magnitude spectrum of these images.

Sampling with smoothing. Top row shows the images. We Sampling with smoothing. Top row shows the images. We
get the next image by smoothing the image with a Gaussian with digrixel, get the nextimage by smoothing the image with a Gaussian with dighpixels,
then sampling at every second pixel to get the next; bottom row then sampling at every second pixel to get the next; bottom row

shows the magnitude spectrum of these images. shows the magnitude spectrum of these images.




