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Summary

MPEG has been outstandingly successful in defining standards for video compression
coding, serving a wide range of applications, bit-rates, qualities and services on a
worldwide basis. The standards are based upon a flexible toolkit of techniques for bit-rate
reduction. MPEG video coding uses a combination of motion-compensated interframe
prediction (for reducingtemporalredundancy) with Discrete Cosine Transform (DCT) and
variable length coding tools (for reducingspatial redundancy). The specification only
defines the bitstream syntax and decoding process: the coding process is not specified and
the performance of a coder will vary depending upon, for example, the quality of the
motion-vector measurement, and the processes used for prediction-mode selection.

* This Report is based on a European Broadcasting Union (EBU) Review item, from the ‘EBU Review, Winter 1995 (Ed. 266)’,
and is published with permission. It was originally written by BBC R&D Manager, Dr. S.R. Ely and entitled: ‘MPEG video –
A simple introduction’.
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S.R. Ely, Ph.D. C.Eng., M.I.E.E.

1. INTRODUCTION

MPEG (Moving Pictures Expert Group) started in
1988 as a Working Group of the International Stand-
ards Organisation (ISO)1 with the aim of defining
standards for digital compression of video and audio
signals. It took as its basis  the ITU-T standard for
video-conferencing and video-telephony* with that of
JPEG (Joint Photographic Experts Group) which was
initially developed for compressing still images such
as electronic photography.

The first goal of MPEG was to define a video coding
algorithm for digital storage media; in particular, for
the CD-ROM. The resulting standard was published in
1993.** It comprises three parts, covering:

• systems aspects (including multiplexing and syn-
chronisation)2,

• video coding

• audio coding.3

It has been applied in the Interactive CD (CDi) system
to provide full motion video playback from CD, and is
widely used in PC applications, for which a range of
hardware and software coders and decoders are avail-
able. This standard is known asMPEG-1 and is
restricted to non-interlaced video formats; it is primar-
ily intended to support video coding at bit-rates up to
about 1.5 Mbit/s.

In 1990, MPEG began work on a second standard, to
be capable of coding interlaced pictures directly; origi-
nally to support high-quality applications at bit-rates in
the range of about 5 to 10 Mbit/s.MPEG-2,4 as it is
now known, also supports high definition formats at
bit-rates in the range of about 15 to 30 Mbit/s. As for
MPEG-1, the MPEG-2 standard (published in
1994***) is comprised of three parts: systems, video
and audio.

It is important to note that the MPEG standards specify
only the syntax and semantics of the bit-streams and
thedecoding process; they donotspecify theencoding
process. Much of the latter is left to the discretion of
the coder designers and this gives scope for improve-
ment as coding techniques are refined and new
techniques developed.

2. VIDEO CODING PRINCIPLES

A studio-quality 625-line component picture, when
digitised according to ITU Recommendation 601/656
(i.e. 4:2:2 sampling), requires 216 Mbit/s to convey the
luminance and two chrominance sample components
(see Fig. 1). For bandwidth-restricted media (such as
terrestrial or satellite channels), some way of reducing
the very high bit-rate needed to represent the digitised
picture must be obtained.

A video bit-rate reduction system5 (for producing com-
pression) operates by removing redundant and less
important information from the signal prior to trans-
mission, and then reconstructing an approximation of
the image from the remaining (compressed) informa-
tion at the decoder. In video signals, three distinct
kinds of redundancy can be identified:

• Spatial and temporal redundancy: pixel val-
ues are not independent but are correlated with
their neighbours, both within the same frame and
across frames. So, to some extent, the value of a
pixel is predictable, given the values of neigh-
bouring pixels.

• Entropy redundancy: for any non-random dig-
itised signal, some code values occur more
frequently than others. This can be exploited by
coding the more frequently-occurring values
with shorter codes than would be used for the
rarer values. This same principle has long been
exploited in the Morse Code, where the com-
monest letters in English (‘E’ and ‘T’) are
represented by one dot and one dash respectively
whereas the rarest (‘X’, ‘Y’ and ‘Z’) are repre-
sented by four dots and dashes.

(R021)

* This is now known as Working Group H261.

** As ISO/IEC 11172.

*** As ISO/IEC 13818.

RGB
to

YUV
matrix

R

G

B

ADC

ADC

ADC

13.5 MHz

6.75 MHz

8 bits

8 bits

8 bits

Y

C B

RC

6.75 MHz

5.75 MHz

2.75 MHz

2.75 MHz

Y = 8 x 13.5 = 108

C = 8 x 6.75 = 54

C = 8 x 6.75 = 54

216 Mbit/s

B

R

Fig. 1 - 4:2:2 sampling.

IPR2018-00534 
Sony EX1027 Page 5

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


