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Data Requirements for Motion Pictures and Single Pictures

Pictures and figures are used in publications. Many families now have camcorders to take
motion pictures. There are many cases in the sciences where the use of motion pictures permits
people to grasp a meaning that they would otherwise miss. In the computing and graphics
industries some of the digital graphics capability is starting to come together. Developing the
technology and methods to handle the large data volumes associated with the digital graphics has
been a problem. It is worth briefly looking at the status of this capability. '

1. Data Volume for a Digital Movie

How much data is in a movie? A typical movie runs for 135 minutes. The data flow needed
is large, even after the data is compressed:

» 3500 kilobits/sec for full motion video (after compression is used)

» A sound track uses 384 kbits/sec and movie producers wanted three of these for three
languages.

» A subtitle track takes 10 kbps, and producers wanted four of these for more languages.‘

This total data rate is 4692 kbits/sec which gives about 4.5 GB for the whole movie (this
volume is about seven of today's CD-ROMs).

The data volume for a motion picture is extremely high if the data are not compressed.
Consider a picture of 800 x 600 resolution. Also suppose that 24 bits are used to define the color
and intensity for each pixel. A motion picture requires 30 frames per second or else the picture
may appear jumpy (I am a bit puzzled because people used to say that 24 frames /sec were OK).
Anyway, the data rate for this resolution and a rate of 30 fps would be 345.6 megabits per
second, which also gives about 100 times more data volume than people are planning for a video
disc. Data compression explains this. Methods such as MPEG - 2 have been developed that can
compress the picture to use much less data while changing the picture quality very little. The
methods take advantage of the fact that neighboring pixels often have the same color and that-
things do not change too rapidly with time. Itis a great technical achievement to be able to
decompress the data stream fast enough to present a good movie.

- The movie industry wants to be able to distribute movies for home use on CD-ROMs and
not on VCR tapes. By fall 1996 this may start to happen. Present CD-ROM:s hold up to 680
MB. This is not enough to store a movie. In mid 1995, people worked very hard to merge two
standards to define a new CD-ROM called DVD (digital video). The new standard calls for two
layers of recording on one side of a disc. One layer holds 4.7 GB of data and with two layers,
the total on one side is 8.5 GB. Since these are both on one side, there is no need to flip the
disc.

From Computer Shopper ( March 96) , p 180, by Alfred Poor
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