.. TIL09417-QuickTime-Image_Compression_Details (TA47874).pdf
e

st

Tech Info Library

QuickTime: Image Compression Details

Revi sed: 1/ 22/ 92
Security: Everyone

Qui ckTi ne: | nage Conpression Details

Article Created: 16 Decenber 1991
Article Last Revi ewed:
Article Last Updated:

Appl e supports all conpression schenmes through Qui ckTi me's Conponent
Manager and | nmage Conpression Manager services.

Here is a brief overview of conpression characteristics and the initial
Appl e- suppl i ed conpressors.
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Characteristics

There are four main characteristics of inage conpression algorithmns:

- Conpression ratio

- Ilmage quality

- Conpressi on/ deconpression speed
- Spatial/tenporal conpression

Conpression Ratio

The conpression ratio is equal to the size of the original imge divided by
the size of the conpressed inmage. This ratio gives an indication of how
nmuch conpression is achieved for a particular inmage. Mst algorithns have
a typical range of conpression ratios that they can achieve over a variety
of inmages. Because of this, it is usually nore useful to | ook at an
average conpression ratio for a particul ar nethod.

The conpression ratio typically affects the picture quality. GCenerally,
the higher the conpression ratio, the poorer the quality of the resulting
i mage. The tradeoff between conpression ratio and picture quality is an
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i mportant one to consider when conpressing inmages.

Furthernore, sone conpression schenmes produce conpression ratios that are
hi ghl y dependent on the imge content. For exanple, a highly detail ed

i mge of a cromd at a football game may produce a very small conpression
rati o, whereas an inmage of a pure blue sky may produce a very high
conpression ratio.

I mage Quality

Conpressi on schenmes can be | ossy or lossless. Lossless schemes preserve
the original data. Lossy schenes don't preserve all the original data; you
can't recover lost picture information after conpression. Lossy schenes
attenpt to renove picture information the viewer won't notice. As nore and
nore picture infornmation is renmoved, the picture quality decreases.

Conpr essi on/ Deconpr essi on Speed
Conpressi on and deconpression tinme is defined as the amount of tine
required to encode and decode a picture, respectively.

Conpr essi on/ deconpr essi on speed depends on

- The conplexity of the conpression algorithm
- The efficiency of the inplenmentation of the algorithm
- The speed of the processor hardware

Cenerally, the faster that both operations can be perforned, the better.
Fast conpression tinme speeds up the nmaterial creation. Fast deconpression
ti me speeds up display and user interaction with inages.

Spatial and Tenporal Conpression
Spati al conpression renoves information fromw thin a single still image.
Tenporal conpression renoves information between franes.

Appl e- Suppl i ed Conpressors
Appl e supplies a basic set of three i mage conpression algorithns for the
first rel ease of QuickTine:

- The Photo Conpressor
- The Ani mation Conpressor
- The Video Conpressor

It's inportant to note that these conpressors represent only a portion of
Appl e's overall conpression strategy, which includes both hardware and
sof twar e- based schenmes. Software-based vi deo conpression provides users
with a starting point that nmeets the mininumrequirenents of nany
applications while allow ng roomfor additional schenes.

The foll owi ng paragraphs di scuss each of these conpressors in greater
detail.
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Phot o Conpr essor

The Photo Conpressor inplenments the Joint Photographic Experts G oup (JPEG
algorithm for inmage conpression. JPEGis an international standard for
conpressing still imges. The technique is based on the use of the

Di screte Cosine Transform (DCT). The version of JPEG supplied with

Qui ckTine conplies with the |1SO baseline standard.

The general character of DCT-based conpression schenmes is that they perform
best on images that vary snoothly, or that don't have a | arge percentage of

their areas devoted to edges or other sharp detail. Mst natural inages
fall into this category. For such 24 bits per pixel imges, the Photo
Conpressor will produce a reconstructed i nage which is visually

i ndi stinguishable fromthe original at a conpression ratio of 10:1. In

practice, you will find that conpression ratios are highly dependent on
i mge content, but generally range from5:1 to 100:1, with excellent

picture quality resulting from conpression ratios between 10:1 and 20: 1.
Conpression tinme is equal (or very nearly equal) to deconpression tine.

On a Macintosh llcx, it takes approximtely 10 seconds to deconpress i nages
at 640 x 480 pixel resolution. The conpression speed scales with CPU
performance, so on a Macintosh I1fx, the same operation would require
approxi mately 4 seconds. Photo quality is generally very good to
exceptional and is often sufficient for use in demandi ng desktop publishing
applications. Very high resolution images obtai ned through the use of
24-bit color scanners woul d best be conpressed using the Photo Conpressor

Ani mati on Conpressor

Appl e devel oped the Animation Conpressor algorithm based on run-length
encodi ng techniques. This algorithmis best suited to ani mati on and
conputer generated content. |In addition, the Animation Conpressor can
conpress sequences of screen-recorded i mages, such as those created by
Faral | on' s ScreenRecorder product.

Li ke any Qui ckTime conpressor, the Animation Conpressor can conpress input
video images fromall bit depths (1, 2, 4, 8, 16 and 24-bit col or depths),
and can deconpress to all bit depths.

The Ani mati on Conpressor conpression nethod can be consi dered an extension
of the PICT inmage format to the tenporal domain. A PICT image is stored in
run-length encoded format and is | ossless. Aninmation Conpressor is also
stored in run-length encoded fornmat. However, Aninmation Conpressor can
work a |l ossy or |ossless node, and can support both spatial and tenporal
conpression. Both npbdes maintain picture content precisely, storing an
animation as a series of run-length encoded i mages. The | ossy node | oses
some quality, storing the difference between certain franes rather than the
frames thensel ves, but is fast enough for real-tinme playback.

The Ani mati on Conpressor can play back inages at up to 30 franes per second
at full-screen resolutions, but its performance and achi eved conpressi on
rati os are highly dependent on the type of inages in a scene.
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Vi deo Conpressor

Appl e devel oped the Video Conpressor inmage conpression to permt fast
deconpressi on whil e nmai ntai ning good picture quality. This rapid
deconpression al so displays 24-bit still inages very quickly.

The Vi deo Conpressor shoul d generally be used for digitized video content
rather than for synthetically generated i nages. This conpressor supports

both spatial and tenmporal conpression. |f you use only spati al
conpression, then you will obtain conpression ratios from5:1 to 8:1 with
reasonably good quality. |If you use both spatial and tenporal conpression

the conpression ratio range extends from between 5:1 to 25: 1.

On a Macintosh Ilcx, it takes half a second to deconpress an inmage at full-
screen resol ution, and about three seconds to conpress the sane image. The
conpressi on speed scales with CPU performance, so on a Macintosh I1fx
conpressing a full-screen i mage requires one second, and deconpress tine is
1/5 second.
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