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A METHOD AND SYSTEM FOR GENERATING MULTIPLE TRANSCODED
OUTPUTS BASED ON A SINGLE INPUT

TECHNICAL FIELD

Embodiments of the present invention relate to the field of data
transcoding. Specifically, embodiments of the present invention relate to a
method and system for generating multiple transcoded outputs based on a

single input.

BACKGROUND ART

Portable electronic devices, such as cellular telephones, personal
digital assistants (PDAs), and laptop computers, are increasingly able to
present video content to users. Often, the video content is from a live source
or a broadcast source, and is wirelessly transmitted to the portable electronic
device for presentation. Due to the typical screen size and bit rate formats of
typical portable electronic devices, the video content is adapted to suit the
device and network attributes of the receiving portable electronic devices.
One method for adapting video content to suit a wide array of networks and
client devices is transcoding. Transcoding adapts media data for viewing in
different formats by adjusting device and network attributes such as the
screen size output and the bandwidth. Essentially, transcoding adjusts the

video according to the characteristics of the viewing device.

Due to the wide array of different types of portable electronic devices,
it is typically necessary to transcode the video for each type of electronic
device to which the video is transmitted. Currently, a typical transcoder
initiates a different transcoding session for each type of viewing device.
Although the transcoder is transcoding the video from the same source, each
transcoding session is performed independently. The different transcoding
sessions have various computational loads. For example, one type of device

may require a bit rate reduction while a second device type may require a
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screen resolution reduction, requiring a larger computational load. Moreover,
the transcoding sessions may provide very similar vide o outputs, performing

many of the same video processing operations on the same input video data.

In the described scenarios of live video transcoding or broadcast
transcoding, in which one video source is requested by clients with many
different device/connection capabilities, the source needs to be transcoded
into multiple types of video output. The current technique of independently
transcoding the video data into multiple outputs using separate transcoding
sessions wastes computational capacity by performing redundant operations
in the individual transcoding sessions. Moreover, the current technique may

not be able to satisfy the scalability demand for transcoding services.
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DISCLOSURE OF THE INVENTION

Various embodiments of the present invention, a method and system
for generating multiple transcoded outputs based on a single input, are
described. A first transcoding session having first attributes is initiated,
wherein the first transcoding session comprises a plurality of video
processing operations. A second transcoding session having second
attributes is initiated. Intermediate data associated with at least one the video
processing operation of the first transcoding session is produced. The
second transcoding session is performed, wherein the second transcoding

session is based at least in part on the intermediate data.
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BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying drawings, which are incorporated in and form a
part of this specification, illustrate embodiments of the invention and, together

with the description, serve to explain the principles of the invention:

FIGURE 1 illustrates a block diagram of a multi-output transcoding

system, in accordance with an embodiment of the present invention.

FIGURE 2 illustrates a block diagram of exemplary decoding and
encoding operations of a transcoding process, in accordance with an

embodiment of the present invention.

FIGURE 3A illustrates a two-dimensional graph representation of two
transcoding dimensions, in accordance with an embodiment of the present

invention.

FIGURE 3B illustrates a three-dimensional graph representation of
three transcoding dimensions, in accordance with an embodiment of the

present invention.

FIGURE 4 illustrates a block diagram of an exemplary progressive
reuse of discrete cosine transform (DCT) information in a multi-output
transcoding process, in accordance with an embodiment of the present

invention.

FIGURE 5 illustrates a block diagram of an exemplary progressive
reuse of rate control information in a multi-output transcoding process, in

accordance with an embodiment of the present invention.
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FIGURE 6 illustrates a block diagram of an exemplary progressive
reuse of quantization information in a multi-output transcoding process, in

accordance with an embodiment of the present invention.

FIGURE 7 illustrates a block diagram of an exemplary progressive
reuse of error frames information in drift correction in a multi-output
transcoding process, in accordance with an embodiment of the present

invention.

FIGURE 8 illustrates a flow chart of a process for generating multiple
transcoded outputs based on a single input, in accordance with an

embodiment of the present invention.
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BEST MODE FOR CARRYING OUT THE INVENTION

Reference will now be made in detail to various embodiments of the
invention, examples of which are illustrated in the accompanying drawings.
While the invention will be described in conjunction with these embodiments,
it will be understood that they are not intended to limit the invention to these
embodiments. On the contrary, the invention is intended to cover
alternatives, modifications and equivalents, which may be included within the
spirit and scope of the invention as defined by the appended claims.
Furthermore, in the following description of the present invention, numerous
specific details are set forth in order to provide a thorough understa nding of
the present invention. In other instances, well-known methods, procedures,
components, and circuits have not been described in detail as notto

unnecessarily obscure aspects of the present invention.

Aspects of the present invention may be implemented in a computer
system that includes, in general, a processor for processing information and
instructions, random access (volatile) memory (RAM) for storing information
and instructions, read-only (non-volatile) memory (ROM) for storing static
information and instructions, a data storage device such as a magn etic or
optical disk and disk drive for storing information and instructions, a n optional
user output device such as a display device (e.g., a monitor) for displaying
information to the computer user, an optional user input device including
alphanumeric and function keys (e.g., a keyboard) for communicating
information and command selections to the processor, and an optional user
input device such as a cursor control device (e.g., a mouse) for
communicating user input information and command selections to the

Processor.

Figure 1 illustrates a block diagram of a multi-output transcoding
system 100, in accordance with an embodiment of the present invention.

Multi-output transcoding system 100 efficiently generates multiple transcoded
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video outputs from a singie video input by reusing metadata, also referred to
herein as intermediate data, across multiple transcoding sessions. Multi-
output transcoding system 100 comprises video source 105, transcoder 110,
and memory 115 for generating first output 120 and second output 125. It
should be appreciated that multi-output transcoding system 100 cam generate
any number of outputs based on the single video source 105, e.g., third
output 130. It should also be appreciated that multi-output transcoding
system 100 may be implemented within a single computer system or within

computer systems of a distributed computer network.

Video source 105 provides input video content to transcoder 110. In
one embodiment, video source 105 is a live source, e.g., a live sporting event
or live news conference. In another embodiment, video source 105 is a
broadcast source, e.g., a television program or a movie. It should be
appreciated that video source 105 may be any video source that provides

video with a set start point, e.g., is a stored source or a broadcast source.

Transcoder 110 is configured to transcode input video contert
received from video source 105 according to the attributes associated with a
particular type of device. Transcoder 110 receives a request for vid eo
content from a device having particular attributes. Transcoder 110 performs
a plurality of video processing operations 118 to generate an output video
based on the attributes associated with the request. The attributes (also
referred to herein as transcoding dimensions) include information describing
the particular video input requirements of the associated device, including but
not limited to: video format, screen size, frame rate, and bit rate. It should be
appreciated that the attributes may also be based in part on the network

attributes, e.g., network bandwidth.

In one embodiment, transcoder 110 receives a first request for video

content associated with a first device having first attributes, and initiates a
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first transcoding session for transcoding the input video into a format for
viewing on a first device having the first attributes. The first transcoding
session includes a plurality of video processing operations 118 for
transcoding the input stream into an output stream appropriate for viewing on
the first device. Transcoder 110 is also operable to initiate a second
transcoding session in response to a second request for video content
associated with a second device having second attributes. The second
transcoding session is based at least in part on intermediate data (e.g.,

metadata) associated with the first transcoding session.

In one embodiment, multi-output transcoding system 100 also includes
memory 115 storing intermediate data associated with at least one said video
processing operation of the first transcoding session. In one embodiment,
memory 115 is random access (volatile) memory (RAM) coupled to
transcoder 110. It should be appreciated that memory 115 may be any type
of computer memory that allows data to be stored and read quickly (e.g.,
flash memory). It should be appreciated that multi-output transcoding system
may operate without memory 115. For example, in a hardware
implementation, such as a field programmable gate array (FPGA) or a digital
signal processor (DSP), the intermediate data may be produced and reused

without explicit storage of the intermediate data.

Figure 2 illustrates a block diagram of exemplary decoding and
encoding operations of a transcoding process 200, in accordance with an
embodiment of the present invention. Transcoding process 200 includes an
encoding process (e.g., blocks 202 through 212) and a decoding process
(e.g., blocks 230 through 244), with transcoding operation 220 in the middle.
The blocks each represent video processing operations used in an exemplary
transcoding process. It should be appreciated that the blocks shown are
exemplary, and that transcoding process 200 may include different blockss, as

well as fewer blocks or more blocks, depending on the video coding
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standards employed by transcoding process 200. I n general, metadata that
can be useful for transcoding of motion compensation and DCT encoded
video streams is identified. Embodiments of the present invention may use a
Motion Pictures Experts Group (MPEG) standard (e.g., MPEG-1 or MPEG-4),
an H.26x standard, or any other standard that uses motion compensation or

DCT encoding.

Each block of transcoding process 200 gene rates metadata (e.g.,
intermediate data) for the associated video processing operation. The
metadata may be stored in a memory (e.g., memory 115 of Figure 1). The
decoding portion of transcoding process 200 includ es a plurality of video
processing operations for generating different meta data that can be stored
and reused in another transcoding process. The metadata that can be

generated and stored by the following video proces sing operations includes:

e Variable length decoding (VLD) — Sequence level information, such as
screen size of the input video, the input video bit rate; Picture level
information, such as the picture coding type, the number of bits per
picture; Macroblock level information, such as the macroblock coding
type, motion vector, coded block pattern (CB P), and quantizer factor;
and Block level information, such as run-length pair of quantized DCT

coefficients.

¢ Run length decoding (RLD) — Quantized DCT coefficient in an NxN
array, where NxN is the transform block size (e.g., N=4 for H.264
format, N=8 otherwise).

e Inverse quantization (Q'1) — DCT coefficients in an NxN array.

e Inverse transformation (T'1) — Pixel (or residual) value in NxN array.
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e Motion compensation (M'1) — YUV color space pixel value in frame
buffer (this block is optional depending on whether the frame is

intercoded).

e Inverse color transform (C'1) — Red Green Blue (RGB) color space

pixel values in the frame buffer.

The encoding portion of transcoding process 200 also includes a
plurality of video processing operations for generating different metadata that
can be stored and reused in another transcoding process. The metadata that
can be generated and stored by the following video processing operations
includes color transform (C), motion compensation (M), transformation (T),
run length encoding (RLE), and variable length encoding (VLE). Other
examples of the metadata that can be generated and stored by the following

video processing operations includes:

e Quantization (Q) — Quantized DCT coefficients (after operation) in an
NxN array; and the CBP.

o Spatial Activity (SA) — Spatial activity values in a macroblock array
(e.g., given an NxM frame size, macroblock array is size of N/16 by
M/16).

¢ Rate control (RC) — Quantization parameters in a macroblock array.

It should be appreciated that the above described video processing
operations and corresponding metadata, in both the decoding and encoding
portions, are exemplary and may include additional metadata. Furthermore,
the above-de scribed video processing operations store metadata because

the reuse of the associated metadata is considered to be particularly useful.

10
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However, there may be additional video processing operations (e.g., drift

correction and error accumulation) as described in Figure 7.

For example, a first transcoding session performs all the video
processing blocks of transcoding process 200, and stores the metadata for
each block. A second transcoding session with a different target format can
selectively use the metadata produced in the decoding portion of the first
transcoding session to feed into the encoding portion of the second

transcoding session to produce a different output.

Embodiments of the present invention provide for th e reuse of
intermediate data across multiple transcoding sessions, thereby reducing
computational requirements on the transcoder (e.g., multi-output transcoding
system 100 of Figure 1). Intermediate data generated during a transcoding
session is saved in memory. Other transcoding sessions can access and
retrieve the intermediate data. In order to efficiently store and reuse
intermediate data, it is desirable to appropriately select which intermediate

data to store.

Figure 3A illustrates a two-dimensional graph representation of two
transcoding dimensions, in accordance with an embodiment of the present
invention. A grid point (e.g., a processing point) represents a compounded
transcoding operation. A first operation a is to reduce scre en size by a factor
of two and bit rate by a factor of two. The second operation b is to reduce the
screen size by a factor of four and the bit rate by a factor of four. The second
operation can be progressively achieved based on the resuilt of operation a.

The third operation ¢ reduces the screen size by a factor of eight and
the bit rate by a factor of three. Operation ¢ can reuse the screen size
reduction portion of the results from operation b while reusing the bit rate

reduction part of operation a. Operation ¢ cannot reuse the bit rate reduction

11
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part of operation b since the result from operation b has a lower bit rate.
Also, while operation ¢ can use the screen size reduction part of operation a,
in one embodiment, operation ¢ uses the screen size reduction part of
operation b since it generates a smaller computing load than using that of

operation a.

Adding another dimension, for example, frame rate reduction, changes
the processing space to a three-dimensional processing space. Figure 3B
illustrates a three-dimensional graph representation of three transcoding
dimensions, in accordance with an embodiment of the present invention. A
point (e.g., a processing point) represents a compounded transcoding
operation. The same principles described at Figure 3A apply. In general, an
operation can be progressively achieved based on the result of another
operation that does not require a greater reduction. Also, an operation
selects the operation part of another operation from which results are used in

transcoding based on the smallest computational requirements.

It also may be beneficial to selectively determine which intermediate
data to store. For example, for bit rate reduction, information regarding
quantization results (e.g., CBP) at the smallest target bit rate level cannot be
reused; therefore, there is no need to store it. For screen size reduction,
DCT data at the smallest reduction level cannot be reused by any other
transcoding session, and also is not stored. In general, for processing points
farther from the origin, less metadata is stored (e.g., at processing point d of
Figure 3A).

It should be appreciated that a transcoding session of a multi-o utput
transcoding system (e.g., multi-output transcoding system 100 of Figure 1)
can progressively reuse metadata from any other transcoding session. In
one embodiment, the order in which the requests are received does not

matter. For example, a transcoding session initiated in response to an earlier

12
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request can reuse intermediate data generated at a transcoding session
initiated in response to a later request. When the later request is received,
the multi-output transcoding system adjusts the franscoding sessions so that
the later initiated transcoding session stores metadata for use by the earlier
initiated transcoding session. This adjustment is made without interruption to

users.

Figures 4, 5, 6 and 7 include examples of the progressive reuse of
metadata at computing bottlenecks. The examples includ € multi-output

transcoding processes that progress from left to right.

Figure 4 illustrates a block diagram of an exemplary progressive reuse
of DCT information in a multi-output transcoding process 400, in accordance
with an embodiment of the present invention. The reuse of DCT information
provides for progressive screen size reduction. Multi-outp ut transcoding
process 400 receives request 402 for downscaling the input video by a factor
of two, and a first transcoding session 410 is initiated. A second request 422
is received for downscaling the input video by a factor of four, and a second

transcoding operation 420 is initiated.

The metadata 406 associated with the downscaling operation (block
404) of the first transcoding operation may be reused in th e second
transcoding operation. Block 404 generates intermediate data of video data
downscaled by a factor of two (D2), which is stored. Seco nd transcoding
operation 420 reads the stored metadata from block 404, and performs and
additional downscaling by a factor of two. There is no need to perform the
operations prior to block 424, therefore reducing the comp utational load on
the transcoder. Furthermore, performing a downscaling by a factor of two is

less costly operationally than downscaling by a factor of four.

13
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Continuing with the example of multi-output transcoding process 400,
a third request 442 is received for downscaling by a factor of four, and further
changing the bit rate. Third transcoding session, initiated in response to third
request 442, reads metadata 426 associated with block 424, and feeds
metadata 426 into block 444, for changing the bit rate by using a different
quantization factor. All operations performed prior to block 444 are saved,

reducing computational load on the transcoder.

Figure 5 illustrates a block diagram of an exemplary progressive reuse
of rate control information in a multi-output transcoding process 500, in
accord ance with an embodiment of the present invention. Rate control (RC)
video processing operations use spatial activity (SA) calculated from the
original frame to decide the assignment of quantization factors. In multi-
output transcoding process 500, request 502 is received for adapting the bit
rate according the quantization factor Q of block 504, and tran scoding
session 510 is initiated accordingly. Second request 522 is received for
adapting the bit rate according to another quantization factor Q2 of block 524,

and second transcoding session 520 is initiated accordingly.

The metadata 506 prior to the quantization operation of block 504 of
transcoding process 510 is reused by second transcoding process 520.
Metadata 506 is fed directly into block 524 for adapting the bit rate according
to Q2. Moreover, metadata 508 generated at the spatial activity process of
block 512 is reused in second transcoding process 520 and fed directly into
block 526. As shown, for a multiple output transcoder, spatial activity can be
reused for other sessions. For example, spatial activity calculated for bit rate
reduction transcoding (e.g., transcoding session 510) can be reused by a
transcoding (e.g., second transcoding session 520) to another bit rate

reduction factor.

14
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Figure 6 illustrates a block diagram of an exemplary progressive reuse
of quantization information in a multi-output transcoding process 600, in
accordance with an embodiment of the present invention. Metadata from the
macroblock level reveals whether blocks in a macroblock are coded or not.
For example, blocks may not be coded in frames having low bit rates,
because the differences between the frames may be very small. In MPEG
syntax this coding is referred to as the coded block pattern (CBP).

Multi-output transcoding process 600 receives request 602 for
reducing the screen size according to downscaling factor D2 of block 604 and
reducing the bit rate according to quantization factor Q of block 606. In
response to request 602, transcoding session 610 is initiated. Second
request 622 is received for reducing the screen size by the same downscaling
factor D2 of request 602 and for reducing the bit rate by quantization factor
Q2 of block 624. In response to request 622, second transcoding session
620 is initiated.

Second transcoding session 630 reuses metadata 608 generated at
block 606. Metadata 608 includes the downscaled and bit rate reduced
frame, as well as CBP information. Metadata 608 may be fed into block 624
for further quantization. However, if blocks are not coded (e.g., all
coefficients of the block are zero) in one bit rate reduction trans coding, a
more severe bit rate reduction transcoding (which leads to coarser
guantization) can be achieved without any operation. In addition, no severe
quantization is necessary since the quantization results will be zero anyway.
This indicates that the quantization factor does not need to be modified,
which results in saving in computing of the quantization factor as well as
saving in bit budget for the output stream. Therefore, if the CBP is equal to
zero, metadata 608 can be fed directly into block 628, because the

processing of blocks 624 and 626 will produce a result of zero. The

15
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computational load of second transcoding session 620 is further reduced by

not performing unnecessary operations.

Figure 7 illustrates a block diagram of an exemplary progressive reuse
of error frames information in drift correction in a multi-output transcoding
process 700, in accordance with an embodiment of the present invention.
Drift correction typically requires reconstruction of pixel domain information so
that an error frame can be produced which accumulates the error produced
by transcoding each frame. Request 702 is received for reducing the bit rate,

and second request 722 is received for further reducing the bit rate.

Second transcoding session 720 reuses metadata 708 generated at
block 704, and feeds metadata 708 into block 724. Furthermore, Figure 7
shows the error frame from error accumulation (EA) operation of block 706
for the first transcoding session 710 can be reused by the second transcoding
session 720 in the drift correction (DC) operation of block 724 if the second
transcoding session 720 represents a more severe rate reduction transcoding

and the CBP for the corresponding block is zero.

It should be appreciated that this can be extended to other types of
transcoding where motion compensation (M'1) is required in drift correction.
Since the motion compensation is one of the most computing intensive tasks
in transcoding sessions, the computational saving by reusing the error frame
is more significant. Joint multi-output transcoding systems store the
reconstructed pixel frame buffers in YUV format so that other transcoding
sessions, which also require drift correction, can reuse the buffers. Typically,

rate reduction and screen size reduction transcoding requires drift correction.
Figure 8 illustrates a flow chart of a process 800 for generating

multiple transcoded outputs based on a single input, in accordance with an

embodiment of the present invention. In one embodiment, process 800 is

16
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carried out by processors and electrical components (e.g., a computer
system) under the control of computer readable and computer executable
instructions, such as multi-output transcoding system 100 of Figure 1.
Although specific steps are disclosed in process 800, such steps are
exemplary. That is, the embodiments of the present invention are well suited

to performing various other steps or variations of the steps recited in Figure 8.

At step 810 of process 800, a first transcoding session associated with
a first device having first attributes is initiated, wherein the first transcoding
session includes a plurality of video processing operations. At step 820, a
second transcoding session associated with a second device having second
attributes is initiated. In one embodiment, at least one of the second
attributes is a progressive reduction of a corresponding first attribute. In one
embodiment, the first attributes include a first screen size and a first bit rate

and the second attributes include a second screen size and a second bit rate.

At step 830, it is determined which intermediate data of the first
transcoding session to store. In one embodiment, intermediate data related
to a progressive reduction of a first attribute to a second attribute is stored.

At step 840, at least one intermediate data associated with at least one video
processing operation of the first transcoding session is produced. At step
850, the intermediate data is stored. It should be appreciated that step 850 is
optional. At step 860, the second transcoding session is performed, wherein
the second transcoding session is based at least in part on the intermediate
data.

In one embodiment, the first attribute is associated with a screen size
reduction of a first downscaling factor and wherein the corresponding second
attribute is associated with a screen size reduction of a second downscaling
factor, wherein the second downscaling factor provides a g reater screen size

reduction than the first downscaling factor. In one embodirment, the

17
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intermediate data includes a result of a screen size reduction operation

based on the first downscaling factor.

In another embodiment, the first attribute is associated with a bite rate
reduction of a first bit rate reduction factor and wherein the corresponding
second attribute is associated with a bit rate reduction of a second bit rate
reduction factor, wherein the second bit rate reduction factor provides a
greater bit rate reduction than the first bit rate reduction factor. Inone
embodiment, the intermediate data includes a result of a bit rate reduction
operation based on the first bit rate reduction factor. In one embodiment, the
intermediate data further includes a coded block pattern. In embodiment,
performing the second transcoding session also includes determining
whether the coded block pattern is substantially equal to zero, and, if the
coded block pattern is substantially equal to zero, not performing drift

correction and error accumulation on the intermediate data.

In another embodiment, the first attributes are associated with a
screen size reduction of a first downscaling factor and a bite rate reduction of
a first bit rate reduction factor and the corresponding second attributes are
associated with a screen size reduction of a first downscaling factor and a bit
rate reduction of a second bit rate reduction factor, wherein the second bit
rate reduction factor provides a greater bit rate reduction than the first bit rate
reduction factor. In one embodiment, the intermediate data includes a result
of a bit rate reduction operation based on the first bit rate reduction factor and
a coded block pattern. In embodiment, performing the second transcoding
session also includes determining whether the coded block pattern is
substantially equal to zero, and, if the coded block pattern is substantially

equal to zero, not performing quantization on the intermediate data.

Various embodiments of the described invention provide a joint video

transcoding method and system in which multiple outputs can be generated
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efficiently given a single input and requests for multiple output. Multiple
outputs can be generated in multiple formats, multiple frame rates, multiple
bits rates, and multiple screen sizes. Furthermore, the multiple outputs may
be generated in an optimized fashion with the least amount of computing

resources necessary.

Embodiments of the present invention, a method and system for
generating multiple transcoded outputs based on a sihgle input, are thus
described. While the present invention has been described in particular
embodiments, it should be appreciated that the present invention should not
be construed as limited by such embodiments, but rather construed

according to the following claims.
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1. A method for generating multiple transcoded outputs based on
a single input, said method comprising:

initiating (810) a first transcoding session having first attributes,
wherein said first transcoding session comprises a plurality of video
processing operations;

initiating (820) a second transcoding session having second attributes;

producing (840) at least one intermediate data associated with at least
one said video processing operation of said first franscoding session; &and

performing (860) said second transcoding session, wherein said
second transcoding session is based at least in part on said intermediate
data.

2. The method as recited in Claim 1 further comprising
determining (830) which said intermediate data of said first transcoding

session to store.

3. The method as recited in Claim 1 wherein at least one said
second attribute is a progressive reduction of a corresponding said first

attribute.

4. The method as recited in Claim 3 wherein said first attrib ute is
associated with a screen size reduction of a first downscaling factor and
wherein said corresponding second attribute is associated with a screen size
reduction of a second downscaling factor, wherein said second downs caling
factor provides a greater screen size reduction than said first downsca ling

factor.
5. The method as recited in Claim 4 wherein said intermedi ate

data comprises a result of a screen size reduction operation based on said

first downscaling factor.
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6. The method as recited in Claim 3 wherein said first attribute is
associated with a bite rate reduction of a first bit rate reduction factor and
wherein said corresponding second attribute is associated with a bit rate
reduction of a second bit rate reduction factor, wherein said second bit rate
reduction factor provides a greater bit rate reduction than said first bit rate

reduction factor.

7. The method as recited in Claim 6 wherein said intermediate
data comprises a result of a bit rate reduction operation based on said first bit

rate reduction factor.

8. The method as recited in Claim 7 wherein said intermediate

data further comprises a coded block pattern.

9. The method as recited in Claim 8 wherein said performing said
second transcoding session further comprises:

determining whether said coded block pattern is substantially equal to
zero; and

provided said coded block pattern is substantially equal to zero, not

performing drift correction and error accumulation on said intermediate data.

10. The method as recited in Claim 1 further comprising storing
(850) said intermediate data.
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Initiate a first transcoding session assaciated with a first
device having first attributes, wherein the first transcoding
session comprises a plurality of video processing operations
810

!

Initiate a second transcoding session associated with a
second device having seconc! attributes
820

!

Determine which intermediate data of tie first transcoding
session to store
830

!

Store at least one intermediate data associated with at least
one video processing operation of th:: first transcoding
session
840

!

Store the least one intermecliate data
850

!

Perform the second transcoding session, wherein the
second transcoding session is based at least in part on the
intermediate data
860
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