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1  Scope

This standard specifies an embedded transport
mechanism for the MPEG-2 recoding data set as
defined in SMPTE 327M for the representation of
MPEG-2 recoding information in ITU-R BT.656, 4:2:2
component digital interfaces.

The recoding data set is derived from an ISO/IEC
13818-1 and 2 compliant MPEG bit stream during
the decoding process, as described in ISO/IEC
13818-1 and -2.

For the minimum operation of this standard, the
MPEG-2 recoding data set shall be spatially and
temporally aligned to each decoded macroblock
mapped into an ITU-R BT.656 interface.

This standard specifies the spatially and tempo-
rally aligned transport of the MPEG-2 recoding
data set within the active picture area on ITU-R
BT.656 interfaces for equipment that complies
w i t h  I S O / I E C  1 3 8 1 8 -1  an d  -2 ,  i n c l ud i ng
422P@ML and MP@ML for both the 625/50 and
525/60 video standards.

2  2  Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this standard. At the time of publication, the editions
indicated were valid. All standards are subject to
revision, and parties to agreements based on this
standard are encouraged to investigate the possibility
of applying the most recent edition of the standards
indicated below.

SMPTE 327M-2000, Television — MPEG-2 Recoding
Data Set

ITU-R BT.601-5 (1994), Studio Encoding Parameters
of Digital Television for Standard 4:3 and Wide-Screen
16:9 Aspect Ratios

ITU-R BT.656-4, Interfaces for Digital Component
Video Signals in 525-Line and 625-Line Television
Systems Operating at the 4:2:2 Level of Recommen-
dation ITU-R BT.601 [Part A]

ITU-T H.222.0 with amend 1-2, ISO/IEC 13818-
1:1996, Information Technology — Generic Coding of
Moving Pictures and Associated Audio Information:
Systems

ITU-T H.262 with amend 1/corr 1 and amend 2/corr 2,
ISO/IEC 13818-2:1996, Information Technology —
Generic Coding of Moving Pictures and Associated
Audio Information:  Video

3  General

The principal application of this standard is to pre-
serve the quality of  the video signal when cascading
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MPEG-2 decoders and coders for editing or transcod-
ing purposes by feeding forward previous coding
decisions. 

The transport mechanism for the MPEG-2 recoding
data set permits the simultaneous processing of both
the video and the MPEG-2 recoding data set and,
consequently, of the MPEG bit stream. This allows
lossless cascading, frame accurate editing, and
logo/caption insertion to be performed.

The information contained in the MPEG-2 recoding
data set is defined in SMPTE 327M.

This recoding information shall be temporally locked
to the decoded (or partially decoded) video to the
nearest MPEG-2 frame or field depending on the
picture structure of the coded MPEG-2 bit stream. It
shall also be spatially locked with the decoded video
to the nearest MPEG-2 macroblock within the
decoded frame/field.

To accrue the full benefits of the recoding information
when cascading via a 4:2:2 component digital inter-
face, the following recommendations shall be adhered
to:

–  The transportation mechanism shall preserve at
least the 8 most significant bits of active video. The
mechanism outlined uses the least significant bit of
each 10-bit chrominance sample to transmit the
data through the ITU-R BT.656 interface.

–  It is also necessary for the recoding information
to be aligned with the decoded MPEG macroblocks
in the decoded pictures, both spatially and tempo-
rally. This standard is based on producing an ITU-R
BT.656 output and will cover MPEG bit streams up
to and including 422P@ML and MP@ML for both
625/50 and 525/60 systems.

NOTE – Users should be aware that some existing equip-
ment using ITU-R BT.656 interfaces alters or uses the tenth
bit of the video samples for other (nonstandardized) pur-
poses. Where this occurs, the recoder will be unable to
benefit from the MPEG-2 recoding information.

4  Definitions

4.1  aligned: [Applied usually to recoding informa-
tion] arranged so that information relating to a
macroblock (or other region) is embedded within
that region of the decoded signal.

4.2  bit stream: An ordered series of bits con-
forming to ISO/IEC 13818-2.

4.3  bottom field: One of two fields that comprise
a frame. Each line of a bottom field is spatially
located immediately below the corresponding
line of the top field.

4.4  cascading: The process where video that
has once been coded (compressed) is sub-
sequently decoded and coded once more. This
cascaded step could carry on for any number of
generations.

4.5  chrominance: The color-difference samples
defined in ITU-R BT.601.

4.6  coding: The process by which an uncom-
pressed video sequence is compressed to a bit
stream that conforms to ISO/IEC 13818-2.

4.7  column: A vertical column of macroblocks
spanning the full height of the decoded picture
(columns are numbered from left to right starting
at zero).

4.8  CRC: Cyclic Redundancy Check. A class of
error detecting codes used in this standard to
detect errors when the recoding information and
the decoded pictures are being edited or proc-
essed in an ITU-R BT.601 stream by external
equipment.

4.9  decoded video, decoded picture: Output video
generated by an ISO/IEC 13818-2 compliant
decoder that complies with the ITU-R BT.656
interface standard.

4.10  decoder: A compressed bit stream decoder
that complies with ISO/IEC 13818-2.

4.11  DTS: Decoder Time Stamp (see ISO/IEC
13818-1).

4.12  embedded: [Applied usually to recoding in-
formation] conveyed within a digital video signal
so as to be capable of being passed through
digital video equipment.

4.13  macroblock: Defined in ISO/IEC 13818-2
as a block of 16 × 16 luminance pixels.
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4.14  macroblock rate information: T h i s  c o r r e-
sponds to the coding information from the
ISO/IEC 13818-2 bit stream that relates to the
individual macroblocks as defined in this stand-
ard.

4.15  MPEG profile/level: As defined in ISO/IEC
13818-2.

4.16  MPEG-2 recoding information: T h i s  c o m-
prises the elements defined in SMPTE 327M and
the additional information described in this
standard required for the practical transport and
use of the MPEG-2 recoding data set.

4.17  picture: As defined in ISO/IEC 13818-2.

4.18  picture rate information: This corresponds
to the coding information from the ISO/IEC
13818-2 bit stream that relates to the whole
picture as defined in this standard.

4.19  PTS: P r e s e n t a t i o n  T i m e  S t a m p  ( se e
ISO/IEC 13818-1).

4.20  recoding data set: The set of information
defined in SMPTE 327M.

4.21  stripe: A horizontal row of macroblocks
spanning the full width of the decoded picture
(stripes are numbered from top to bottom start-
ing at zero).

4.22  sufficient: [Appl ied usual ly  to recoding
data set] containing the necessary information to
enable transparent recoding (in a mathematical
sense) of the video signal.

4.23  top field: One of two fields that comprise a
frame. Each line of a top field is spatially located
immediately above the corresponding line of the
bottom field.

4.24  transcoding: A  c o n v e r s i o n  w i t h i n  t h e
MPEG-2 stream domain, such as bit rate chang-
ing or changing the group of pictures (GOP)
structure.

4.25  video: A  s i g n a l  c o n f o r m i n g  t o  I TU-R
BT.601 in this standard.

5  MPEG-2 recoding information

MPEG-2 recoding information comprises:

–  The elements defined in SMPTE 327M.

–  Additional elements from both macroblock and
picture rate information as described in this standard.

These additional elements are required to allow the
video and the MPEG-2 recoding information to be
edited in parallel using conventional ITU-R BT.601
based equipment.

The MPEG-2 recoding information is subsequently
aligned within the macroblock as described in figure 1.

6  Macroblock rate information

The contents of the MPEG-2 recoding data set relat-
ing to each macroblock will be spatially as well as
temporally aligned with the decoded video pixels
relating to that macroblock.

The elements in table 1 are at picture rate in the
MPEG-2 stream, but are inserted into MPEG-2 recod-
ing information at both picture and macroblock level
to create the alignment required to allow editing of the
resultant ITU-R BT.601 signal.

The elements in table 2 are required in the transport
mechanism to synchronize the video information and
the MPEG-2 recoding information.

Where reference is made to elements in ISO/IEC
13818-2, these are indicated in the text in italics.

7  MPEG-2 recoding information trans-
port mechanism

This comprises 256 bits of data per macroblock that
shall be placed bit by bit onto the least significant bit
of each 10-bit chrominance sample in the decoded
video.

The decoded 4:2:2 component video macroblock
corresponds to a matrix of 16 × 16 luminance compo-
nents and two matrices of 8 × 16 color-difference
components. Hence, in total there are 256 pixels of
luminance and 256 pixels of chrominance in each
macroblock. In ITU-R BT.656 video, the multiplexed
order for these pixels is Cb,Y,Cr,Y, etc.
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