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DATA COMPRESSION
-PROMISE AND PRACTICE-

Robert C. Dixon
Manager

Advanced Development
Hughes Aircraft Company

Microelectronic Systems Division

Data compression holds strong promise for use in any application in which analog signals
are to be transmitted in a digitized format. This is especially true in voice and video
communications systems. Whether voice or video signals are to be secured, made to be
interference resistant, or transmitted in a digital format they must be sampled and
quantized, and this produces a digital transmission rate that is usually far higher than the
original bandwidth. (3KHz-bandwidth voice is usually transmitted at 16Kbps or higher).

Fortunately, both voice and video signals contain redundant information that can be
selectively deleted from the original signal, which results in a reduction of the required
transmission rate. Various techniques have been developed for reduction of required data
rates with both voice and video signals. These, however, must be employed carefully, as
they may increase the signal’s vulnerability to noise and interference.

It must always be kept in mind that the inherent reason for data compression is to:

• Transmit more useful information in a given bandwidth,

or the companion goal:

• Reduce the bandwidth required to transmit a given amount of information.

At times we are willing to trade bandwidth, however, to achieve more robust signals.

Both security and anti-interference requirements have led to use of the spectrum spreading
techniques, and these add bandwidth. Nevertheless, data compression may be valuable
even in spectrum spreading systems, where one might not think that minimum information
rates are needed, because their process gain is an inverse function of the data transmission
rate used.



Spread spectrum systems, for example, rely on a bandwidth trade between their
information rate and their RF signalling bandwidth to provide “process gain”. This process
gain is employed to enhance signal to noise ratio in jamming environments. It is therefore
important that the information rate used (including coding) be the minimum rate possible.
Data compression offers a potential route to reduced transmission rates, but must be
considered in the context of the jamming environment.

Where robust signalling is required, it may be necessary to add redundancy, as opposed to
reducing it. This redundancy most often takes the form of error correction coding. The
question that must arise is “is it advantageous to remove one form of redundancy to
replace it by another”? That is, is there a net gain in performance available by data
compression and subsequent error correction coding?

One other question that also must be considered is that of the tradeoff between waveform
control for bandwidth reduction, and data compression. Which of the two techniques offers
better promise for reduced bandwidth together with noise resistance? Further, is there an
optimum combination of waveform control and data compression from the standpoint of
performance in interference and noise?

The format employed will be that of a tutorial, with an informal question and answer
period. Subjects will include techniques for digitization, encoding, and reduction of
transmission rates in encoded signals through both source encoding and transform
processing methods.

This session addresses the methods of data compression for voice and video signals, and
examines the capabilities of both. It also addresses the problem of when one should data
compress and considers tradeoffs between data compression, spectrum spreading, and
forward error correction techniques. The purpose is to provide the attendee with a feeling
for the advantages and disadvantages of data compression and related technques, together
with their effect on a system’s design.


