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Media Computation

Media computation encompasses the digital representation and
algorithmic manipulation of:

• images - digital art and photos

• audio - sound, effects, and music

• video - play, scrub, effects

• text, webpages, data streams

Only recently have consumer-quality computers had the speed
and storage capacity to make this possible.

Sampling - The Crux of Representation

Digital cameras and digital records (sound and video) are getting
input which is continuous and analog in nature.  Given that
continous inputs are modeled as continuous functions in math,
and are essentially an infinite number of points, how do we get this
input into a computer?

We approximate it, like all other data in computers

Imagine an infinitely growing line, and you want to know how long
it is every second, so you take a measurement and record the
length, once per second. Analogically, digital cameras, audio and
video records sample their input at evenly spaced time intervals.

This process is called sampling

The Science of Digital Images

Both media representation and things like compression algorithms
are based on how we perceive light and sound

The back of the eye contains "sensors" called rods and cones. 
The rods allows us to see black, white and shades of gray.  The
cones are sensitive to red, green, and blue light.

All other colors are combinations of these
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Red, Green, and Blue

White light is a combination of red, green, and blue light at full
intensity, while black is the absence of all light.

All other colors are combinations of red, green, and blue at various
intensities.

We can use the Color Selector tool in Processing to experiment
with this.

Images are made up of Pixels

A pixel is a very small, single point of light emitted by a computer
monitor or television set.

Pixel is a contraction of "picture element"

A monitor set at a resolution of 1680 by 1050 contains 1680 pixels
across the screen and 1050 pixels down, for a total of 1,764,000
pixels. So, the more pixels, the better then resolution.

Images as Bitmaps

Digital images are represented on a screen as a bitmap.

A bitmap can be viewed as a two-dimensional array of values
representing the color of each pixel in an image.

Our limited visual acuity helps us see these discrete pixels as a
smooth picture, but if we blow up the image we can see the pixels.

Pixellation Example

Original Image

5-8



Pixellation Example

Pixellated Image - blown up, the pixels look blocky

Digital Cameras

Digital cameras work by sampling points of color in a scene and
recording these as pixels in its flash memory card.  There is also a
quantization step which we’ll ignore for now.

The representation of colors in a camera (as well as a computer)
depends on the color model used.  We’ll use the RGB
(red-green-blue) model almost exclusively, but others exists,
including Hue-Saturation-Brightness among others.

Image Representation

In the RGB model, we store the intensity of each of the three
components as an 8-bit value. Since an (unsigned) 8-bit number
can store 256 values, we can represent 256*256*256 =
16,777,216 colors.

The color value is therefore a 24-bit number that fits comfortably in
a 32-bit integer. What might we do with the leftover 8 bits?

Transparency

Transparency refers to the ability to see partially or all the way
through a pixel color.  Think of an image or window that allows you
to see some of what is behind it. Transparency, in images that
support it, is implemented using the alpha channel.

In the RGB color model, we store the colors in 24 bits. In images
that support it, the alpha channel is the leftover 8 bits.  0 is
completely transparent and 255 is totally opaque. This is
sometimes called the ARGB color model.
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