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Multi-camera studio - VTR recording

The diagram shows a studio set up with 4 cameras and 3 microphones. (The microphones might
be personal radio microphones on different presenters.)

Video is fed through a video switcher or mixer. The vision-mixed or cut version (shown as "mixer
out") is fed to the first video tape recorder (VTR1). Two cameras are selected for recording on a
further two VTRs, irrespective of which source is routed to mixer out. These are known as "Iso"
(isolated) recordings, shown as "Iso 1" and "Iso 2".

Audio is fed though a mixer to produce a stereo (left/right) pair. This audio mix is recorded on
the VTRs and also on a separate multi-track audio recorder. The individual microphone signals
are also recorded on the multi-track recorder. This allows for re-mixing during postproduction, if
needed.

A single source of linear timecode (LTC as an audio signal) is fed to each of the recorders.
Typically this would correspond to "time of day". This provides the time reference as shown in
the generic diagram above and enables the recorders to apply time labels to the recorded audio
and video.

A video reference is fed to each camera and to the audio recorder.

The time labelling should enable the various video recordings to be aligned to frame accuracy
and this will be achieved with LTC as long as the cameras are locked to a common video
reference.

The time labelling should also enable the audio recorded on the VTRs to be aligned with the
audio recorded on the multi-track audio recorder. With the audio recorder locked to a suitable
reference signal, this will be achieved to video frame accuracy but probably not to audio sample
accuracy, as a small fixed offset is likely to remain.
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Multi-camera studio - Server recording

The second diagram shows a similar studio set up, but in this case a production server, providing
file-based storage instead of tapes, has replaced the different VTRs. Several non-linear editing
applications can have access to the media material stored on the production server. A live cut
and log application allows capturing of the live edits and logging (e.g. predefined keystrokes) to
an EDL and Metadata.

Video reference is similarly fed to each camera, the audio recorder and the production server.
Time code is fed to the production server, and additionally to the video mixer in order to enable
frame accurate time labelling with regard to the generated EDL and Metadata.

Note
In the future we need the "time-label" information in the very first part of the signal generation.
Therefore it may prove convenient to combine the time reference with the synchronization-
signal. This would also simplify the cabling within the studio. This applies to both diagrams.

User inputs (BBC, RAI, NRK, IRT, Multicamera etc).
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Annex F: Reply Form - Response to RFT

Your response to the RFT should be in written form. Your proposal of technology can be either for the TRL or for the synchronization requirement
or for both. There is also the requirement to present your proposal to the 4th. Task Force meeting on 4-7 June at the IRT in Munich, Germany.
Exact details of the venue, the time of your presentation and other details such as the duration of your presentation will be communicated to you
directly after receipt of your proposal.

Your proposal should be attached to an e-mail (e.g. as a PDF) and sent to both the co-chairmen* of the Task Force not later than 1st. May 2008.
Should you not be able to meet this deadline, you should nevertheless communicate with both co-chairmen at your earliest opportunity before the
deadline to explain your circumstances.

Reponses should also include the completion of the tables overleaf, which comprise the user requirements described in the RFT.

Respondents who are aware of intellectual property believed essential to implementation of the technology proposed should provide details. If
the intellectual property is owned or controlled by the respondent the response must include a statement indicating willingness to licence an
unrestricted number of implementers on RAND terms. Responders should indicate whether or not it is planned to offer a compensation-free
licence.

                                            
* The co-chairs of the Task Force are Hans Hoffmann (hoffmann@ebu.ch) and Peter Symes (psymes@smpte.org)
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Time Related Labelling:
Section Nr. User Requirement Proposed solution meets requirements (Y/N) Comments

Synchronization:
Section Nr. User Requirement Proposed solution meets requirements (Y/N) Comments

Binding:
Section Nr. User Requirement Proposed solution meets requirements (Y/N) Comments
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Annex G: Glossary of Terms

-A-

A/D Analogue-to-digital conversion.

A/V Audio/Video or Audiovisual.

AES3 The AES Recommended Practice for Digital Audio Engineering a Serial Transmission
Format for Linearly Represented Digital Audio Data. This is a major digital audio
standard for serial interface transfer. It is substantially identical to EBU Tech. 3250-E,
SP/DIF, IEC 958, EIA CP340 and EIA DAT. These standards describe a uni-directional,
self-clocking, two-channel standard based on a single serial data signal. The AES format
contains audio samples up to 24 bits in length and non-audio data including channel
status, user data, parity and sample validity. The differences between these standards
lie in electrical levels, connectors, and the use of channel status bits. The AES3
standard is better known as the AES/EBU serial digital audio interface.

Analogue (video) signal A (video) signal, one of whose characteristic quantities follows continuously the
variations of another physical quantity representing information.

Analogue transmission A type of transmission in which a continuously variable signal encodes an infinite
number of values for the information being sent (compare with "digital").

ANSI The American National Standards Institute is a US-based organization that develops
standards and defines interfaces for telecommunications systems.

API Application Programming Interface. A set of interface definitions (functions,
subroutines, data structures or class descriptions) which together provide a convenient
interface to the functions of a subsystem and which insulate the application from the
minutiae of the implementation.

Application A computer program designed to perform a certain type of work. An application can
manipulate text, numbers, graphics or a combination of these elements. An application
differs from an operating system (which runs a computer), a utility (which performs
maintenance or general-purpose chores) and a programming language (with which
computer programs are created).

ASCII American Standard Code for Information Interchange. A coding scheme that assigns
numeric values to letters, numbers, punctuation marks and certain other characters. By
standardizing the values used for these characters, ASCII enables computers and
computer programs to exchange information. Although it lacks accent marks, special
characters and non-Roman characters, ASCII is the most universal character-coding
system.

Asset An Asset is any material that can be exploited by a broadcaster or service provider. An
asset could therefore be a complete programme file, or it could be a part of a
programme, individual sound, images etc.

ATSC (US) Advanced Television System Committee.

-B-

Bandwidth The frequency range of an electromagnetic signal, measured in hertz (cycles per
second). The term has come to refer more generally to the capacity of a channel to
carry information, as measured in data transferred per second. Transfer of digital data,
for example, is measured in bits per second.

Baseband Describes transmissions using the entire spectrum as one channel. Alternatively,
baseband describes a communication system in which only one signal is carried at any
time. An example of the latter is a composite video signal that is not modulated to a
particular television channel.

BER Bit Error Ratio (or Rate).

B-frame MPEG2 B-frames use bi-directionally-interpolated motion prediction to allow the
decoder to rebuild a frame that is located between two reconstructed display frames.
Effectively the B-frame uses both past frames and future frames to make its predictions.
B-frames are not used as reference frames but for further predictions. However, they
require more than two frames of video storage in the decoder, which can be a
disadvantage in systems where low cost is of the essence. By using bi-directional
prediction, B-frames can be coded more efficiently than P-frames, allowing a reduction
in video bit-rate whilst maintaining subjective video quality.

Broadcast In general terms, a transmission sent simultaneously to more than one recipient. There
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is a version of broadcasting used on the Internet known as multicast. In multicast, each
transmission is assigned its own Internet Protocol (IP) multicast address, allowing clients
to filter incoming data for specific packets of interest.

Broadcaster   (Service
Provider)

An organization that assembles a sequence of events or programmes based upon a
schedule, to be delivered to the viewer.

BWF Broadcast Wave File. The EBU has defined an audio file format that contains the
minimum information that is considered necessary for all broadcast applications. The
file format has been formalised in ITU-R. BR 1352

-C-

CEPT The Conference on European Post and Telegraph is a European organization that
develops standards and defines interfaces for telecommunications systems.

Channel A means of unidirectional transmission of signals between two points.

Chroma / chrominance The colour portion of the video signal that includes hue and saturation information. Hue
refers to a tint or shade of colour. Saturation indicates the degree to which the colour is
diluted by luma or illumination.

Client Generally, one of a group of computers that receive shared information sent by a
computer called a server over a broadcast or point-to-point network. The term client
can also apply to a software process, such as an Automation client, that similarly
requests information from a server process and that appears on the same computer as
that server process, or even within the same application.

Clock Equipment that provides a timing signal.

Compression The process of reducing the number of bits required to represent information, by
removing redundancy. In the case of information Content such as video and audio, it is
usually necessary to extend this process by removing, in addition, any information that
is not redundant but is considered less important. Compression techniques that are used
include: DPCM, sub-Nyquist sampling, transform coding, statistical coding, sub-band
coding, vector coding, run length coding, variable length coding, fractal coding and
wavelet coding.

Content Programme Content can be Video Essence, Audio Essence, Data Essence and Metadata.
Content can therefore include television programming, data and software applications.

Content provider A person or company delivering broadcast Content.

CRC Cyclic Redundancy Check. A common technique for detecting errors in data
transmission. In CRC error checking, the sending device calculates a number based on
the data transmitted. The receiving device repeats the same calculation after
transmission. If both devices obtain the same result, it is assumed the transmission was
error-free. The procedure is known as a redundancy check because each transmission
includes not only data but additional, redundant values for error checking.

-D-

D/A Digital-to-analogue conversion.

Data service A mechanism offered by a broadcaster (service provider) for sending broadcast data to
broad cast clients. Such data can include Programme Guide information, WWW pages,
software and other digital information. The data service mechanism can be any
broadcast process.

Data streaming The data broadcast specification profile for data streaming supports data broadcast
services that require a streaming-oriented, end-to-end delivery of data in either an
asynchronous, synchronous or synchronized way through broadcast networks. Data which
is broadcast according to the data streaming specification is carried in Programme
Elementary Stream (PES) packets which are defined in MPEG-2 Systems.

Asynchronous data streaming is defined as the streaming of only data without any timing
requirements (e.g. RS-232 data).

Synchronous data streaming is defined as the streaming of data with timing
requirements in the sense that the data and clock can be regenerated at the receiver
into a synchronous data stream (e.g. E1, T1). Synchronized data streaming is defined as
the streaming of data with timing requirements in the sense that the data within the
stream can be played back in synchronization with other kinds of data streams (e.g.
audio, video).

Demarcation frequency In the context of the sinusoidal spectral content of TIE, it is the frequency that
separates the low-frequency spectral components that are best quantified in terms of
wander from the high-frequency components that are best quantified as jitter.

This frequency may be explicitly specified by a jitter measurement standard for a
particular format, such as bit-serial digital video. If not explicitly specified, a good
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choice for this frequency can be derived from the particular video format’s drift-rate
(DR) and jitter performance limits in the format specifications. However, since these
specifications depend on the level of performance required for the video signal (i.e.,
video production quality versus video distribution quality), different demarcation
frequencies may coexist for a single video format. In any case, the particular frequency
used for the measurement should be called out along with the measured wander and
jitter data values.

NOTE: Figure A1 illustrates how the demarcation frequency separates jitter and wander
specifications.

Device A unit of hardware, for example a videotape machine or a server.

Device object A programming object used to represent a physical, logical or virtual hardware device
whose device driver has been loaded into the operating system.

Digital (transmission)
channel

The means of unidirectional digital transmission of digital signals between two points.

Digital connection A concatenation of digital transmission channels, switching and other functional units,
set up to provide for the transfer of digital signals between two or more points in a
network, in support of a single communication.

Digital demultiplexing The separation of a (larger) digital signal into its constituent digital channels.

Digital multiplexing A form of time-division-multiplexing applied to digital channels by which several digital
signals are combined into a single (larger) digital signal.

Digital signal A discretely-timed signal in which information is represented by a number of well-
defined discrete values that one of its characteristic quantities may take in time.

Digital transmission The transmission of digital signals by means of a channel or channels that may assume,
in time, any one of a defined set of discrete states.

DSP Digital signal processor.

DTS Data Time Stamp.

DVB Digital Video Broadcasting.

-E-

EBU European Broadcasting Union. Headquartered in Geneva, Switzerland, the EBU is the
world's largest professional association of national broadcasters. Following a merger on
1 January 1993 with the International Radio and Television Organization (OIRT) the
former association of Socialist Bloc broadcasters the expanded EBU has 72 active
members in 49 European and Mediterranean countries, and 51 associate members in 30
countries elsewhere in Africa, the Americas and Asia.

EPG Electronic Programme Guide.

Error ratio [error rate] The ratio of the number of digital errors received in a specified period to the total
number of digits received in the same period.

Error, digital error An inconsistency between a digit in a transmitted digital signal and the corresponding
digit in the received digital signal.

-F-

FEC Forward error correction. A system of error correction that incorporates redundancy
into data so that transmission errors can, in many cases, be corrected without requiring
retransmission.

Field A subdivision of a frame containing alternate lines of the frame.

File An organized collection of related records, accessible from a storage device via an
assigned address. The relationship between the records and the file may be that of
common purpose, format or data source, and the records may or may not be sequenced.

Frame An access unit containing all pixels and lines of a single image.

FTP File Transfer Protocol. A protocol that supports file transfers to and from remote
systems on a network using Transmission Control Protocol/Internet Protocol (TCP/IP),
such as the Internet. FTP supports several commands that allow the bi-directional
transfer of binary and ASCII files between systems.

-G-

Gamma A nonlinear operation used to code and decode luminance or RGB values into video
signals or digital file values

Gbit/s Gigabit per second. A digital transmission speed of billions of (i.e.109) bits per second.

GoP Group of Pictures. An MPEG-2 GoP begins with an I-frame and extends to the last frame
before the next I-frame. The GoP sequence is known as an open GoP if the last frame in
the GoP uses the first frame of the next GoP as a reference. Another type of GoP is a
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closed GoP, which has no prediction links to the next GoP and, by definition, always
ends in a P-frame.

GPS Global Positioning System. A constellation of 24 (US military) Medium Earth Orbit
satellites that transmit precise microwave signals. Since 1983, the system has been
available for civilian use as a widely used aid to navigation worldwide. GPS also provides
a precise time reference used in many applications including scientific study of
earthquakes and the synchronization of telecommunications networks.

-H-

HDTV High Definition TeleVision. Television that is delivered at a higher screen resolution than
that of standard definition television.

Host A device where one or more modules can be connected, e.g. a VTR, a PC ...

-I-

IEC International Electrotechnical Commission. Based in Geneva, the IEC is the world
organization that prepares and publishes international standards for all electrical,
electronic and related technologies.

IEEE (US) Institute of Electrical and Electronic Engineers. The world's largest technical
professional society, with more than 320,000 members. The technical objectives of the
IEEE focus on advancing the theory and practice of electrical, electronic and computer
engineering, and computer science.

IETF Internet Engineering Task Force. The IETF is a large open international community of
network designers, operators, vendors and researchers concerned with the evolution of
the Internet architecture and the smooth operation of the Internet. It is open to any
interested individual.

Interface The common boundary point where two elements connect so that they can work with
one another. In computing, the connection between an application and an operating
system or between an application and a user (the user interface) are examples of an
interface. In C++ programming, an interface is a collection of related methods exposed
by a given class of objects. These methods are procedures that can be performed on or
by those objects.

Interlacing / interlaced The technique by which alternate lines (e.g. all even lines) of a television frame are
acquired and transmitted or stored as a field, followed by acquisition and transmission
or storage of the remaining lines (e.g. all odd lines) as a second field.

Internet Generically, a collection of networks interconnected with routers. The Internet is the
largest such collection in the world. It has a three-level hierarchy composed of
backbone networks, mid-level networks and stub networks.

IP Internet Protocol. The primary network layer of Internet communication, responsible for
addressing and routing packets over the network. IP provides a best-effort,
connectionless delivery system that does not guarantee that packets arrive at their
destination or that they are received in the sequence in which they were sent.

IP Address An identifier for a network node; expressed as four fields separated by decimal points
(e.g. 136.19.0.5.); IP address is site-dependent and assigned by a network
administrator.

ISO International Organization for Standardization, based in Geneva.

Isochronous A term used to describe signal-timing techniques that require a uniform reference point
(usually embedded in the data signal).

ITU International Telecommunication Union, part of the United Nations, based in Geneva.

-J-

Jitter The high-frequency spectral components of the TIE that are generally outside of the
phase tracking or synchronization bandwidth of subsequent video processing equipment.
TIE spectral components above a specified demarcation frequency are considered jitter.

NOTE—SMPTE RP 184-2003 defines several types of jitter for serial digital video signals.
In this recommended practice, timing jitter is defined as timing variations with spectral
components above a specified frequency, typically 10 Hz or less. Timing variations with
spectral components below the specified frequency are termed wander and are not
addressed by SMPTE RP 184-2003.

Short-term non-cumulative variations of the significant instants of a digital signal from
their ideal positions in time.

Jitter, delay, latency See Latency

-K-
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kbit/s kilobits per second. A digital transmission speed expressed in thousand of bits per
second.

-L-

LAN Local Area Network. A network dispersed over a relatively limited area and connected
by a communications link that enables each device on the network to interact with any
other.

Latency The time delay inherent in a manipulative process. In particular, the time that it takes
to process an input bitstream through a compression and decompression process.
Buffering and trans mission can be major contributors to processing delays.

Link Any physical connection on a network between two separate devices, such as an ATM
switch and its associated end point or end station.

Luma Luma is the weighted sum of gamma-compressed R'G'B' components of a color video. The
word was proposed to prevent confusion between luma as implemented in video
engineering and luminance as used in colour science. Luminance is formed as a
weighted sum of linear RGB components, not gamma-corrected ones. SMPTE EG 28
recommends the symbol Y' to denote luma and the symbol Y to denote luminance

Luminance A measure of the degree of brightness or illumination radiated by a given source.
Alternatively, the perceived brightness component of a given colour, as opposed to its
chroma.

-M-

Master An oscillator or signal generator that is used to control the frequency and timing of
other oscillators or signal generators (see slave). A Master oscillator itself may receive
frequency and timing information from a global clock (e.g. from the GPS system)

Mbit/s Megabits per second. A digital transmission speed expressed in millions of bits per
second.

Metadata Data describing other data.

MJD Modified Julian Date.

MPEG Motion Picture Experts Group. MPEG-1 is a standard designed for video playback from
CD-ROM. It provides video and audio compression at rates up to 1.8 Mbit/s. MPEG-2
refers to the ISO/IEC 13818 standard, and it provides higher video resolutions and
interlacing for broadcast television and high-definition television (HDTV). Both standards
were created by the Motion Pictures Experts Group, an International Standards
Organization / International Telegraph and Telephone Consultative Committee
(ISO/CCITT) group set up to develop motion video compression standards. The MPEG
system makes use of three different types of compressed video frames, (I, P and B
frames), which are stored so as to enable temporal prediction of missing or incomplete
frames as received by the decoder.

MPEG TS MPEG Transport Stream.

MPI MPEG Physical Interface.

MSB Most Significant Bit. In any related grouping of bits (i.e. a word), there will be one that
quantifies the largest power of 2. This bit is the MSB of the word.

Multimedia Online material that combines text and graphics with sound, animation or video, or
some combination of the three.

MUX Multiplex or multiplexer. A stream of all the digital data carrying one or more services
within a single physical channel. In general terms, a multiplexer is a device for
funnelling several different streams of data over a common communications line. In the
case of broadcasting, a multiplexer combines multiple television channels and data
streams into a single broadcast.

-N-

Network In computing, a data communications system that interconnects a group of computers
and associated devices at the same or different sites. In broadcasting, a collection of
MPEG2 Transport Stream multiplexes that are transmitted on a single delivery system,
e.g. all the digital channels on a specific satellite or cable system.

NCITS National Committee for Information Technology Standards. NCITST11 is responsible for
standards development in the areas of Intelligent Peripheral Interface (IPI), High-
Performance Parallel Interface (HIPPI) and Fiber Channel (FC).

NTSC National Television System Committee, which originated the NTSC standard for analogue
tele vision signals in North America, and which has also been adopted in Japan and parts
of South America. The NTSC system is based on a power supply frequency of 60 Hertz
(Hz) and can dis play 525 scan lines at approximately 30 frames per second. However,
non-picture lines and interlaced scanning methods make for an effective resolution limit
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of about 340 lines.

-O-

Octet A group of eight binary digits or eight signal elements capable of representing 256
different values operated upon as an entity (also known as a “word” or “byte”).

Operating system Software responsible for controlling the allocation and usage of computer hardware
resources such as memory, CPU time, disk space and peripheral devices.

Opportunistic band width Bandwidth granted whenever possible during the requested period, as opposed to
guaranteed bandwidth which is actually reserved for a given transmission.

OSI Open Systems Interconnection. This refers to the ISO/OSI seven-layer model for
standardizing communications.

Over-crank A technique in Image acquisition where frames are captured at a higher than nominal
rate so that reproduction at the nominal rate provides a slow-motion effect. The term is
derived from the use of manually cranked film cameras.

-P-

Packet A unit of information transmitted as a whole from one device to another on a network.
In packet-switching networks, a packet is defined more specifically as a transmission
unit of fixed maximum size that consists of binary digits (bits) representing both data
and a header contain ing an identification number, source and destination addresses,
and sometimes error-control data.

Packet Switching A switching technique in which no dedicated path exists between the transmitting
device and the receiving device. Information is formatted into individual packets, each
with its own address. The packets are sent across the network and reassembled at the
receiving station.

PAL Phase Alternation by Line standard. The analogue television standard for much of
Europe except France, Russia and most of Eastern Europe, which use SECAM. As with
SECAM, PAL is based on a 50 Hertz (Hz) power supply frequency, but it uses a different
encoding process. It displays 625 scan lines and 25 frames per second, and offers slightly
better resolution than the NTSC standard used mainly in North America and Japan. The
PAL bandwidth is 5.5 Megahertz (MHz).

Partial Transport Stream Bitstream derived from an MPEG-2TS by removing those TS packets that are not relevant
to one particular selected programme, or a number of selected programmes.

PCM Pulse Code Modulation. A process in which a signal is sampled, and each sample is
quantized independently of other samples and converted by encoding to a digital signal.

PDH Plesiochronous Digital Hierarchy.

PES Packetized Elementary Stream.

Physical Layer The first of the seven layers in the International Organization for Standardization's Open
Systems Interconnection (OSI) model for standardizing communications. It specifies the
physical interface (e.g. connectors, voltage levels, cable types) between a user device
and the network.

PID Packet Identifier.

Plesiochronous The essential characteristic of time-scales or signals such that their corresponding
significant instants occur at nominally the same rate, any variation in rate being
constrained within specified limits. Two signals having the same nominal digit rate, but
not stemming from the same clock, are usually plesiochronous.

PLL Phase Locked Loop.

Plug and Play A design philosophy and set of specifications that describe changes to hardware and
software for the personal computer and its peripherals. These changes make it possible
to automatically identify and arbitrate resource requirements among all devices and
buses on a computer. Plug and Play specifies a set of application programming interface
(API) elements that are used in addition to existing driver architectures.

Point-to-point A term used by network designers to describe network links that have only one possible
destination for a transmission.

ppb/s Parts per billion per second

ppm/s Parts per million per second

PRBS Pseudo Random Binary Sequence.

Programme A concatenation of one or more events under the control of a broadcaster, e.g. a news
broadcast, entertainment show.

ps Picosecond (0.000000001 s)

PSI MPEG-2 Programme Specific Information (as defined in ISO/IEC 13818-1).
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PTS Presentation Time Stamp.

Pull-down (as in 3:2 pull-down) A technique applied in (nominal) 60Hz environments for the
transfer of film to video where one film frame (at 24fps) is converted to two fields (in
interlaced standards) or frames (in progressive standards), and (following “pull-down”
of the film) the next frame is converted to three fields or frames.

Push model A broadcast model in which a server sends information to one or more clients on its own
schedule, without waiting for requests. The clients scan the incoming information, save
the parts they have been instructed to save, and discard the rest. Because the push
model eliminates the need for requests, it eliminates the need for a back channel from
the client to the server. The push model contrasts with the pull model, in which each
client requests information from a server. The pull model is more efficient for
interactively selecting specific data to receive, but uses excessive bandwidth when
many clients request the same information.

-Q-

QAM Quadrature Amplitude Modulation.

QoS Quality of Service. The ATM Forum, for example, has outlined five categories of
performance (Classes 1 to 5) and recommends that ATM's QoS should be comparable to
that of standard dig ital connections.

QPSK Quadrature Phase Shift Keying.

Quantizing / quantized A process in which a continuous range of values is divided into a number of adjacent
intervals, and any value within a given interval is represented by a single predetermined
value within the interval.

Query A request that specific data be retrieved modified or deleted.

-R-

Reference clock A clock of very high stability and accuracy that may be completely autonomous and
whose frequency serves as a basis of comparison for the frequency of other clocks.

RFC Request For Comment.

RFT Request for Technology.

RMS/rms Root Mean Square.

Router A device that helps local-area networks (LANs) and wide-area networks (WANs) to
connect and interoperate. A router can connect LANs that have different network
topologies, such as Ethernet and Token Ring. Routers choose the best path for a packet,
optimizing the network performance.

RTP Real-time Transport Protocol. RTP permits real-time Content transport by the inclusion
of media-dependent Time Stamps that allow Content synchronization to be achieved by
recovering the sending clock.

-S-

S/N (SNR) Signal-to-Noise Ratio. The amount of power by which a signal exceeds the amount of
channel noise at the same point in transmission. This amount is measured in decibels
and indicates the clarity or accuracy with which communication can occur.

Sample A representative value of a signal at a chosen instant, derived from a portion of that
signal.

Sampling / sampled The process of taking samples of a signal, usually at equal time intervals.

Sampling rate The number of samples taken of a signal per unit of time.

SDH Synchronous Digital Hierarchy. International version of SONET that is based on 155Mbit/s
increments rather than SONET's 51Mbit/s increments.

SDTV Standard Definition TeleVision. Television service providing a subjective picture quality
roughly equivalent to current 525-line or 625-line broadcasts.

Server A computer or other device connected to a network to provide a particular service (e.g.
print server, fax server, playout server) to client devices connected to the network.

Slave An oscillator or signal generator that receives its synchronizing information from
another oscillator or signal generator (see master)

Slip The loss or gain of a digit position or a set of consecutive digit positions in a digital
signal, resulting from an aberration of the timing processes associated with transmission
or switching of a digital signal.

SMPTE Society of Motion Picture and Television Engineers. The Society was founded in 1916, as
the Society of Motion Picture Engineers. The T was added in 1950 to embrace the
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emerging television industry. The SMPTE is recognized around the globe as a leader in
the development of standards and authoritative, consensus-based, recommended
practices (RPs) and engineering guidelines (EGs). The Society serves all branches of
motion imaging including film, video and multimedia.

SONET Synchronous Optical NETwork. A set of standards for the digital transmission of
information over fibre optics. Based on increments of 51Mbit/s.

Station An establishment equipped for radio or television transmission.

STM Synchronous Transfer Mode/Synchronous Transport Module. In ATM, a method of
communications that transmits data streams synchronized to a common clock signal
(reference clock). In SDH, it is "Synchronous Transport Module" and is the basic unit
(STM-1 = 155Mbit/s, STM-4 = 622Mbit/s, STM-16 = 2.5Gbit/s) of the Synchronous Digital
Hierarchy.

Streaming A collection of data sent over a data channel in a sequential fashion. The bytes are
typically sent in small packets, which are reassembled into a contiguous stream of data.
Alternatively, it is the process of sending such small packets of data.

Streaming architecture A model for the interconnection of stream-processing components, in which applications
dynamically load data as they output it. Dynamic loading means data can be broadcast
continuously.

String Data composed of a sequence of characters, usually representing human-readable text.

Symbol rate The number of signal elements of the signal transmitted per unit of time. The baud is
usually used to quantify this, one baud being equal to one single element per second.

Synchronization The process of adjusting the corresponding significant instants of signals to make them
synchronous.

Synchronous A term used to describe a transmission technique that requires a common clock signal
(or timing reference) between two communicating devices to co-ordinate their
transmissions.

Synchronous network A network in which the corresponding significant instants of nominated signals are
adjusted to make them synchronous.

-T-

TCP Transmission Control Protocol.

TCP/IP Transmission Control Protocol/Internet Protocol. A networking protocol that provides
reliable communications across interconnected networks made up of computers with
diverse hardware architectures and operating systems. The TCP portion of the protocol,
a layer above IP, is used to send a reliable, continuous stream of data and includes
standards for automatically requesting missing data, reordering IP packets that might
have arrived out of order, converting IP datagrams to a streaming protocol, and routing
data within a computer to make sure the data gets to the correct application. The IP
portion of the protocol includes standards for how computers communicate and
conventions for connecting networks and routing traffic.

TDM Time-division multiplexing. Multiplexing in which several signals are interleaved in time
for transmission over a common channel.

Telecommunication Any transmission and/or emission and reception of signals representing signs, writing,
images and sounds or intelligence of any nature by wire, radio, optical or other
electromagnetic sys tems.

TFTS The Joint EBU/SMPTE Task Force for Time Labelling and Synchronization.

Time Interval Error (TIE) Time variations in the periods of adjacent cycles or pulses. TIE quantifies the timing
perturbations of a video signal’s synchronization information. Perturbations are caused
by phase noise, crosstalk, add/drop of bits or bytes in Networks, etc. TIE caused by
phase noise in telecommunications and broadcast applications are called jitter or
wander depending on the frequency of the noise.

Timing recovery
[timing extraction]

The derivation of a timing signal from a received signal.

Timing signal A cyclic signal used to control the timing of operations.

Transmission The action of conveying signals from one point to one or more other points.

Transparency,
digital transparency

The property of a digital transmission channel, telecommunication circuit or
connection, that permits any digital signal to be conveyed over it without change to the
value or order of any signal elements.

Transport layer The fourth of the seven layers in the International Organization for Standardization's
Open Systems Interconnection (OSI) model for standardizing communications. The
Transport layer is one level above the Network layer and is responsible for error
detection and correction, among other tasks. Error correction ensures that the bits
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delivered to the receiver are the same as the bits transmitted by the sender, in the
same order and without modification, loss or duplication. The Transport layer is the
highest of the three layers (Data Link, Network and Transport) that help to move
information from one device to another.

TS Transport Stream. A TS is a data structure defined in ISO/IEC 13818-1 for the MPEG-2
Transport Stream. It is the basis of the ATSC and DVB standards.

TV Television.

-U-

Under-crank A technique in Image acquisition where frames are captured at a lower than nominal
rate so that reproduction at the nominal rate provides a fast-motion effect. The term is
derived from the use of manually cranked film cameras.

UHDTV Ultra High Definition Television

UML Unified Modelling Language. The UML is a language for specifying, visualizing,
constructing and documenting the artefacts of software systems. It assists the complex
process of software design, making a "blueprint" for construction.

Unicast A point-to-point networking model in which a packet is duplicated for each address that
needs to receive it.

Upstream One-way data flow from the broadcast client to the head-end.

URI Uniform Resource Identifier. Also known as a URL.

URL Uniform Resource Locator. URLs are short strings that identify resources on the WWW:
documents, images, downloadable files, services, electronic mailboxes and other
resources, etc. They may be thought of as a networked extension of the standard
filename concept, in that not only can you point to a file in a directory, but that file
and that directory can exist on any machine on the network, can be served via any of
several different methods, and might not even be something as simple as a file.

UTC Universal Time Co-ordinated.

U-U User-User

-V-

VBI Vertical Blanking Interval. The time period in which a television signal is not visible on
the screen because of the vertical retrace (that is, the repositioning of the trace to the
top of the screen to start a new scan). Data services can be transmitted using a portion
of this signal. In a standard NTSC signal, perhaps 10 scan lines are potentially available
per channel during the VBI. Each scan line represents a data transmission capacity of
about 9600 baud. In 625-line systems, about 20 scan lines are available in the VBI.

VBR Variable Bit-Rate. A type of traffic that, when sent over a network, is tolerant of delays
and changes in the amount of bandwidth it is allocated (e.g. data applications).

VC Virtual Circuit. A generic term for any logical communications medium.

VHF Very High Frequency.

VHS Video Home System.

Virtual LAN A logical association of users sharing a common broadcast domain.

-W-

WAN Wide Area Network. A communications network that connects geographically separated
areas.

Wander The low-frequency spectral components of the TIE that are generally within the phase
tracking or synchronization bandwidth of subsequent video processing equipment such
that the peak time variation of the significant instances from the ideal is not
meaningful. TIE spectral components below a specified demarcation frequency are
considered wander and are measured in terms of frequency Drift Rate, or Frequency
Drift, as opposed to units of time.

Long-term non-cumulative variations of the significant instants of a digital signal from
their ideal positions in time.

WWW World Wide Web / the Web. A hypertext-based, distributed information system created
in Switzerland and used for exploring the Internet. Users may create, edit or browse
hypertext documents on the Web.

-X-

XTP eXtended Transport Protocol. A network-level interface appropriate for file transfer.
XTP can operate in a “raw” mode in which it encompasses both the Network and
Physical layers, or it can operate on top of IP. XTP in raw mode achieves some
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efficiency and has the possibility of using features of the underlying physical media
(such as the QoS for ATM) that is not possible when XTP is used on top of IP.

-Y-

YUV True-colour encoding that uses one luma value (Y´) and two colour difference values
(UV).




