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VIDEO COMPRESSION STANDARDIZATION ISSUES

Dr. Charles R. Stephens
Premmco

Albuquerque, New Mexico

ABSTRACT

This paper discusses the development of a standard for compressed digital video. The
benefits and applications of compressed digital video are reviewed, and some examples of
compression techniques are presented. A hardware implementation of a differential pulse
code modulation approach is examined.

INTRODUCTION

Video signals are widely used to test and evaluate hardware, and are an integral part of
many tactical systems. The bandwidth required for a video data link and need to secure
this information present many technical problems. Digitization of the video signal
significantly increases the bandwidth. At least 60 Mbps is required for full digital video,
[1] but when combined with compression, digitization offers a viable solution to this data
acquisition problem. For many applications, a compressed signal from 15 to 1 Mbps can
provide sufficient video fidelity.

The resultant compressed digital signal not only lowers the transmission rate, but also
reduces the storage volume. The link offers an improved immunity to noise, and provides a
greater protection against jamming, especially when used with error correction techniques.
Digital encryption hardware can be used to secure the data. Finally, digital processing and
storage systems can be readily applied to the video information.

Digital video has many commercial as well as military applications. However, the issues
discussed here deal primarily with test and surveillance applications. Video signals
produced by missiles and remotely piloted vehicles are chief examples. Information from
test vehicles which help evaluate performance and establish time and space position are
also prime candidates. Typical elements of this type of data link are shown in Figure 1.



Figure 1

Methods for reducing the bit rate of a digital video signal can be categorized in three
classes. The first is the removal of the deterministic portion of the signal. Approximately
twenty five percent of the duration of a video signal is occupied by the timing components.
The horizontal and vertical synchronization can be removed at the transmission terminal,
and inserted at the receiving station. Algorithms used to reduce the bit rate of the video can
be classified as time domain coding or transform domain coding.[2]

Differential pulse code modulation (DPCM) is the primary time domain technique. For
most images the values of adjacent pixels are highly correlated. This correlation in the data
allows us to predict the value of the next pixel based on observed pixel values. The
difference between the actual value and the predicted value is sent, thereby reducing the
magnitude of the bits required to code the sequence.[3]

The most commonly used transform domain algorithms are the discrete Fourier transform
(DFT) and discrete cosine transform (DCT). Data compression is achieved by an energy
preserving transformation which produces coefficients which are less correlated.[4]

STANDARDIZATION ISSUES

The benefits of standardization are obvious. However, we must keep in mind that the
document should not be a specification for a particular technique, compression algorithm
or piece of hardware. The standard should be flexible enough to handle the data
compression formats used in current hardware such as the China Lake and Loral Conic
systems, and also be capable of expanding to future methods.



The digital video protocol should be compatible with related documents such as EIA-RS-
170, EIA-RS-343 and IRIG 106.

DIGITAL VIDEO STANDARD

Video information is naturally grouped together in lines, fields, frames or groups of pixels,
with algorithms for compression corresponding to one or more of these groupings.
However, the output of a particular routine often results in variable words, frames or
output rate.

Our first requirement is that the output data stream be continuous with a constant bit rate.
We recommend that the variable word or frame data and fill bits be placed into a major
frame structure which conforms to IRIG 106 as shown in Figure 2. This would create a
carrier frame for the video data. The video data would not have to be synchronous with the
carrier frame. This would increase the overall bit rate, and standard decommutation
systems would not be able to decode the video data field. However, decoms would be able
to verify link continuity by locking onto the carrier frame. In addition, many decom
systems today are based on a modular architecture which would allow for the development
of decoder subsystems to process particular compression formats and output video
information. Fields could also be set aside within this major frame for other telemetry data.
This information would be consistent with IRIG 106, and hence could be decommutated
by standard hardware.
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Figure 2

VCS-500

Loral Conic has recently introduced a video compression system called the VCS-500. The
system consists of an airborne digital compression unit and ground digital expansion unit.
The dimensions of the airborne unit are 5.2" x 7.1" x 3.25". The ground unit can be
installed in a standard 19" rack.



The compression unit encodes the raw video at approximately 64 Mbps and uses a
variable length, adaptive DPCM algorithm to compress this bit rate to 8 Mbps. Further
compression capability is available in steps down to 1 Mbps. A full frame store is used to
eliminate smearing of the image.

The expansion unit receives the digital video data and reconstructs the video for output to
a monitor. Capabilities of image enhancement, freeze frame and graphics are included in
the ground hardware.

Forward error protection is a protocol option which provides greater noise immunity. A
data protection module is available for the airborne unit to provide for encryption of the
data stream.

SUMMARY

A standard for compressed digital video that is in concert with IRIG 106 would stay within
the design of existing hardware and provide major operational benefits to users of the
hardware.

REFERENCES

1.  James L. Reiger, “Digital Link for Missile Television”, Proceedings of the
International Telemetry Conference, XXII (1986), p.l.

2.  K. Blair Benson, Television Engineering Handbook, (New York: Mc Graw-Hill,
1986), ch. 18.4.4.

3.  Rafael C. Gonzales and Paul Wintz, Digital Image Processing, Second Edition
(Massachusetts: Addison-Wesley, 1987), pp. 292 - 299.

4.  P. S. Rajyalakshmi and R. K. Rajangam, “Data Compression System for Video
Images”, Proceedings of the International Telemetry Conference, XXII (1986), p. 574.


