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METHOD AND APPARATUS FOR TRANSCODING CONTENT
WITH PERMISSIBLE OPERATIONS AUTHORIZED
BY CONTENT CREATOR
BACKGROUND OF THE INVENTION
1. Field Of Invention
The present invention relates to information
browsing, pervasive computing and telecommunications of

messaging and multimedia content delivery of a content

creator.

2. Description of Related Art

In general, information content is communicated on
many different types of networks. (Content is created
and/or provided by a content creator or author, which are
used herein interchangeably.) Content provided in a
certain form on one type of support terminal may be
presented in a different form on another type of support
terminal. For example, content provided on a large
personal computer monitor or display of a desk top
computer may have to be provided in a different form
(different format, resolution of image, amount of data
associated with the content, etc.) on a much smaller
ligquid crystal diode display of a mobile terminal such as

a mobile phone. 1In order to support terminals with very

different characteristics and capabilities (e.g. audio and

visual), the content has to be transcoded from one form

into another form. In effect, the intrinsic
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characteristic of the content may have to be changed to
better suit the characterigtics of a client terminal
receiving the content and the capabilities of the network
used for transmission of the content. There are two main
transcoding approaches used in the prior art - either
blind transcoding or content selection.

The first approach uses on-the-fly transcoding. This
approach transforms existing content, namely images, to
fit specific terminal characteristics by performing
scaling, format conversion and color depth reduction, etc.
However, since the transformations are blindly (i.e. by
universal arbitrary policies) applied to the content (i.e.
by arbitrary policies independent of author control), they
are not guaranteed to provide acceptable results. For
instance, the images may be scaled down to a point where
they are unusable (e.g., important text may be unreadable,
faces unrecognizable, objects too small to be wvisible).

It may also be inappropriate to transform some color
images to gray scale. Finally, content creators want to
have control over the content that is distributed and
don’t want such "out of their control" alteration of the
content to occur. For instance, the logo of a company may
be altered in a manner that would not be acceptable to the
company.

Alternatively, there exists another approach to

overcome the problems associated with such blind
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manipulation. The second approach is based on the
selection of content (smart content selection) for which
multiple versions of content are created. The versions
represent the same information (e.g., a photo) at
different resolution, color depth, etc. A selection
process chooses, based on the specific characteristics of
each terminal, the most appropriate version to deliver.
This provides full control to the content creators over
the delivered content. However, storing a high number of
versions requires a lot of storage space. On the other
side, if not enough versions are created then the
granularity of the content may not be small enough. For
instance, suppose that an image should occupy the whole
gcreen. Then i1if versions at resolutions of 64 x 64, 128 x
128 and 256 x 256 are created, they would not be optimal
for a terminal supporting 100 x 100 without scrolling
(since the 64 x 64 version may be selected and occupy only
a small part of the screen).

In particular, WO 98/43177 discloses a system for
dynamically transcoding data transmitted between
computers. The system includes a network environment
having a remote transcoding server arranged between a
network client and the internet. The remote transcoding
server has a transcoder with transcode service providers
that transcode content based on predetermined selection

criteria, such as content provider preferences, including:
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(1) the degree of alteration desired for its content, (2)
the prioritization for download and display of different
content types, (3) cache restriction or prioritization
parameters such as update frequency or replacement
preferences, (4) the types of users to target, (5) rules
or programs to run for customizing content (for example,
news or advertising, custom language translation software)
based on user or client characteristics, (6) desire for
receiving certain types of user or group data collected
(for example, demographics or access patterns), and (7)
the type of payment/reward offered in exchange for such
information. The degree of alteration. desired for its
content gives content providers the capability to override
any potentially content-altering service - for example, by
using a pass-through technique triggered by a special tag
embedded within the content. The network client may also
have transcode service providers to transcode content
before it 1g rendered to a user or to perform a
counterpart transcoding function performed by a
corregponding transcode service provider of the
transcoding server. The subject matter of WO 98/43177, as
well as any applications it claims benefit to, are

incorporated by reference herein.
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SUMMARY OF INVENTION

In general, the present invention provides a method
and apparatus that transcodes content based on permissible
transcoding operations authorized by the content creator.
The term "transcoding" is intended to include any
transformation, alteration or manipulation of the content.
The content of interest here is primarily images (although
it can be applied and extended to video and other content
either visual or not). The term "permissible transcoding
operations" is intended to include operations that the
content creator agrees to be acceptable to be applied to
the content. In specifying those operations, the content
creator also sgpecifies the limits of those acceptable
operations. For instance, the content creator may permit
cropping the image content outside a specified region
(usually rectangle), or scaling down the image content up
to a given factor, etc.

The content may be images, graphics, video or audio,
and may be transcoded based on the permissible operations
when communicated in a network such as a wireless network,
or on any other guitable media such as a digital video
disk (DVD) or compact disk (CD). The content may include
many versions of the same information element (e.g. same
image at different resolutions) and the permissible
transcoding operations are provided globally for all

versions or individually for each. 1In such a case, a
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selection process for the appropriate version would be
performed prior to performing the transcoding on the
selected version.

The permissible transcoding operations may include
the following: (1) a resolution reduction module for
reducing the resolution of the content; (2) an aspect
ratio modification module for specifying a maximum
deformation that can be applied to the content when
modifying its resolution; (3) a color and bits per pixel
modification module for specifying if an image can be
converted to gray scale or not, and minimum bits per pixel
or number of colors or levels that can be used; (4)
cropping module for specifying a rectangular area of an
original picture that must be preserved; and (5) a quality
reduction module for allowing the content to be further
modified by adding some distortions to an image.

A sequence of the aforementioned permisgsible
transcoding operations would be cropping, a resolution
reduction and aspect ratio modification, a color and bits
per pixel modification and a quality reduction.

The steps of the method may be performed in whole or
in part in a creator terminal, a content provider, a
proxy/gateway, a client terminal (also known as a user
terminal), or a combination thereof.

The apparatus includes various modules implemented in

hardware, software, or a combination thereof for
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performing the aforementioned steps.

The present invention overcomesg the problem of having
to apply arbitrary (blind) transcoding policies, as well
as the lack of control that the content creator or
provider has when blind transcoding is used. It also
overcomes the problem of having to generate a high number
of versions; only a few reference versions are needed and
the gap between them is filled by those transcoding
operations. The invention also ensures a controlled use
of some content and reduces the amount of space needed for
different versiong of the content. The basic idea of the
invention is the possibility for the content creator to
provide permissible transcoding operations for the
content.

In effect, the invention provides a solution that
combines the benefits of both of the aforementioned

methods.

BRIEF DESCRIPTION OF THE DRAWING
The drawing includes the following Figures:
Figure 1 is a block diagram of a network element 10
that is the gsubject matter of the present invention.
Figure 1A is a block diagram of a network
configuration 20 that is the subject matter of the present

invention.
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Figure 1B is a block diagram of a network
configuration 30 that is the subject matter of the present
invention.

Figure 1C is a block diagram of a network

5 configuration 40 that is the subject matter of the present
invention.

Figure 1D is a block diagram of a network
configuration 50 that is the subject matter of the present
invention.

10 Figure 1E is a block diagram of a network
configuration 60 that is the subject matter of the present
invention.

Figure 1F is a block diagram of a network
configuration 70 that is the subject matter of the present

15 invention.

Figure 2 1is a diagram of a resolution reduction
module that is a part of a transcoder operation module
ghown in Figure 1.

Figure 3 is a diagram of an aspect ratio modification

20 module that is a part of a transcoder operation module
shown in Figure 1.

Figure 4 1g a diagram of a color and bits per pixel
modification module that is a part of a transcoder
operation module shown in Figure 1.

25 Figure 5 is a diagram of a cropping module that is a

part of a transcoder operation module shown in Figure 1.
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Figure 6 is a diagram of a quality reduction module
that is a part of a transcoder operation module shown in
Figure 1.

Figure 7 is a sequence of permissible image

5 transcoding operations.

DETAILED DESCRIPTION OF INVENTION
Figure 1: The Basgic Invention
Figure 1 shows a network element generally indicated

10 as 10 having a transcoder 12 with a transcoder operation

module 14 for transcoding content of a content creator.

In operation, the transcoder operation module 14

transcodes the content based on permissible transcoding

operations authorized by the content creator and provides
15 transcoded content.

The network element 10 may be in the form of a
creator terminal, a content provider, a proxy/gateway or a
client terminal, which form networks discussed below in
relation to Figures 1A, 1B, ..., 1F. The scope of the

20 network is not intended to be limited to the network
element 10 being implemented as any particular device.

The transcoded content is a transformed, altered or
manipulated version of the original content. The scope of
the invention is not intended to be limited to any

25 particular transformation, alteration or manipulation

version of the original content, or in which device the
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content is transcoded, as long as the transcoding
operation(s) is authorized or permitted by the content
creator. The scope of the invention is also not intended
to be limited to any particular recipient of the
transcoded content or the manner in which it is provided

to the recipient.

Figure 1A

Figure 1A shows a network configuration generally
indicated as 20 having three network elements 22, 24, 26.
As shown, a content creator terminal 22 (that could be a
user, author, etc.) creates content and sends it to a
content provider 24 that transcodes the content based on
permissible operations (and possibly terminal
characteristics) before sending to a client terminal 26.

The content creator terminal 22 is shown having an
operation module 22a for generating/producing the
permissible transcoding operations. The scope of the
invention is not limited to which network element performs
the trangcoding, and the content creator terminal 22 is
shown having the capabilities to perform one or more of
the permissible transcoder operations.

In operation, the content provider 24 has a
transcoder 24a with a transcoder operation module 24b for
performing one or more of the permissible transcoder

operations. In the network configuration 20, the content

10
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provider 24 receilves content with permissible operations
from the content creator terminal 22, and provides

transcoded content to the client terminal 26.

Figure 1B

Figure 1B shows a network configuration generally
indicated as 30 having three network elements 32, 34, 36.
In Figure 1B, the content previously created (using some
content creating toolsg), and containing permigsible
transcoding operations, is partially transcoded by a
content provider/distributor 32, a proxy/gateway 34 and a
client terminal 36 based on permissible operations (and
possibly terminal characteristics).

In operation, the content provider 32 has a
transcoder 32a with a transcoder operations module 32b for
performing one or more of the permissible transcoder
operations. The content provider 32 receives content with
permissible operations, and provides partially transcoded
content to the proxy/gateway 34. The proxy/gateway 34 has
a transcoder 34a with a transcoder operations module 34b
for performing one or more of the permigsible transcoder
operations. The proxy/gateway 34 receives the partially
transcoded content with permissible operations, and
provides partially transcoded content to the client
terminal 36. The client terminal 36 has a transcoder 36a

with a transcoder operations module 36b for performing one

11
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or more of the permissible transcoder operations after
receiving the partially transcoded content with
permissible operations from the proxy/gateway. In this
network configuration 30, the scope of the invention is
not intended to be limited to where the content originated

or how the content was created.

Figure 1C

Figure 1C shows a network configuration generally
indicated as 40 having three network elements 42, 44, 46.
In Figure 1C, the content previously created (uging some
content creating tools) is transcoded by a proxy/gateway
44 based on permissible operations (and possible terminal
characteristics) .

In operation, a content provider 42 provides content
with permissible operations to the proxy/gateway 44 having
a transcoder 44a with a transcoder operation module 44b
that transcodes the content based on the permissible
operations, and provides transcoded content to a client

terminal 46.

Figure 1D
Figure 1D shows a network configuration generally
indicated as 50 having two network elements 52, 54. 1In
Figure 1D, the content previously created (using some

content creating tools) is transcoded on a client terminal

12
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54 based on permissible operations (and probably terminal
characteristics) .

In operation, a content provider 52 provides content
with permissible operations to the client terminal 54
having a transcoder 54a with a transcoder operation module
54b that transcodes the content based on the permissible

operations.

Figure 1E

Figure 1E shows a network configuration generally
indicated as 60 having three network elements 62, 64, 66.
In Figure 1E, the content previously created (using some
content tools) is transcoded by a proxy/gateway 64
partially and also on a client terminal 66 based on
permissible operations (and possibly terminal
characteristics) .

In operation, a content provider 62 provides content
with permissible operations to the proxy/gateway 64 having
a transcoder 64a with a transcoder operation module 64b
that partially transcodes the content based on the
permigsible operations, and provides partially transcoded
content with permissible operations to the client terminal
66. The client terminal 66 also has a transcoder 66a with
a transcoder operation module 66b that completes the
transcoding of the content based on the permissible

operations.

13
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Figure 1F

Figure 1F shows a network configuration generally
indicated as 70 having a single network element 72. In
Figure 1F, the content stored on a storage medium, such a
digital video disk (DVD) or a compact digk (CD), memory
card or from an expansion module is transcoded by a client
terminal 72 based on permissible operations (and possibly
terminal characteristics).

In operation, the client terminal 72 receives a DVD,
CD, memory card or expansion module having content with
permissible operations and has a transcoder 72a with a
transcoder operation module 72b that transcodes the
content based on the permissible operations. The scope of
the invention is not intended to be limited to only these

types of media.

Permigsible Transcoding Operations
The following provides a description of the
permissible transcoding operations that may be applied to
image content in the process of adapting it to different
terminals. Also described is a way in which the author

may provide limits regarding those transcoding operations.

14
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Resolution Reduction (or Re-sizing) Module 200

Figure 2 shows a resolution reduction module 200 for
reducing the resolution of the content (increasing
resolution is typically assumed to always be acceptable
since it can be performed without loss of information).

The resolution reduction may include reducing the
content by a maximum decimation factor or ratio or a
minimum resolution in pixels. The author can provide the
limits in two ways: first, by providing a maximum
decimation factor or ratio (e.g. a maximum reduction by,
for example, 2 or 1.5, etc.); and second, by providing the
minimum resolution, in pixels, which the f£inal image
should have (e.g. 64 x 56). Typically, proper filtering
prior to decimation is performed and assumed.

The scope of the invention ig not intended to be
limited to any particular resolution reduction, or the

manner in which it is implemented.

Agspect Ratio Modification Module 300
Figure 3 shows an aspect ratio modification module
300 for specifying a maximum deformation ("stretchiﬁg")
that can be applied to image content when modifying its
resolution.
By way of example, aspect ratio modification may
include converting a 1200 x 800 image to 800 x 600, which

does not preserve exactly the same aspect ratio but may be

15
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acceptable. The author would provide a range of ratios
that are acceptable. If the parameters x, y are the
regsolution of the original image, then the author would
provide a minimum ratio (MinRatio) and a maximum ratio
(MaxRatio) such that the resulting image size (x’', v')

would satisfy the equation:
MinRatio <= (y’/x’)/(y/x) <= MaxRatio.

Note that typically one would normalize with respect to
the original aspect ratio so that one measures the
deformation with respect to the original image and thus
values with respect to percentage are easier to provide
(e.g. for 10% deformation, one would have a MinRatio = 0.
and a MaxRatio = 1.1).

The scope of the invention is not intended to be
limited to any particular aspect ratio modification, or

the manner in which it is implemented.

Color and Bits per Pixel Modification Module 400

Figure 4 shows a color and bits per pixel
modification module 400 for specifying if image content
can be converted to a gray scale or not, and minimum bits
per pixel (bpp) or number of colors (or levels) that can

be used.

16
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The color and bits per pixel modification may specify
a list of possible modes such as: "color 16 bpp", "256
colors", '"gray scale 8 bpp". To achieve the reduced
number of colors or color depth (bpp), standard color
reduction methods are assumed.

The scope of the invention is not intended to be
limited to any particular color and bits per pixel

modification, or the manner in which it is implemented.

Cropping Module 500

Pigure 5 shows a cropping module 500 for specifying a
rectangular area of the original picture that must be
preserved.

The cropping may include any part of the original
picture outside the rectangular area being removed. The
interior area constitutes the region of interest. It is
important to track the corresponding location of this
rectangular area in the image if it is modified by scaling
and aspect ratio prior to cropping. However, for
computational efficiency, it would be expected that
cropping be performed prior to those operations.

The scope of the invention is not intended to be
limited to any particular cropping technique, shape of the
region of cropping, or the manner in which it is

implemented.

17
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Quality Reduction Module 600

Figure 6 shows a quality reduction module 600 for
allowing the content to be further modified by adding some
distortions to an image.

The quality reduction may be required to achieve
higher compression performance such as in the case of
Joint Photographic Experts Group (JPEG) encoding. A way
to specify the permigsible distortion that can be applied
to the image is by the "peak signal-to-noise ratio
(PSNR) "; a commonly used distortion measure in image
processing. The peak SNR is measured between the image
before the module leading to distortion and right after.
When an encoder is involved, the effect of the associated
decoding must be taken into account to measure the overall
distortion. Note that effect of scaling, aspect ratio,
cropping and bpp reduction would not typically be taken
into account in this case.

The scope of the invention is not intended to be
limited to any particular quality reduction technique,

error measure, or the manner in which it is implemented.

Sequence of Permissible Image Transcoding Operations
Figure 7 shows a sequence 700 of permissible
operations or steps on image content, including the
cropping step 710, the aspect ratio modification step 720,

the color and bits per pixel modification step 730 and the

18
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quality reduction step 740. The order for the operations
ig set for specific reasons. For instance, re-sizing
(because of the involved filtering and decimation process)
should be performed on the best color precision
representation of the content (not after color and bpp
reduction). Also, it may have an effect of the set of
chosen color palette and must be performed before. For
that same reason (proper selection of colors), cropping
must be performed prior to color and bpp reduction. In
order to save computations, cropping should be performed
first (before re-sizing). The quality reduction should be
performed last since it involves usually the final
encoding of the image in some specific format.

As shown, the sequence also includes a peak SNR step
750 where error may be measured. If the quality of the
quality reduction module 740 is such that its operation
will provide a result within an acceptable peak-signal-to-
noise (PSNR) range, then the PSNR comparison module 750 is
not needed. The PSNR comparison module 750 may also be
embedded in the quality reduction module 740 to validate
and guide its operation.

The scope of the invention is not intended to be
limited to any particular permissible transcoding
operation. Embodiments of the invention are envisioned
using other permissible transcoding operations in other

sequences.

19
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Variation on the Basic Invention

First, the content creator provides from a list of
transcoding operations those that are permissible and
their parameters. Operations that are not specified are
assumed not to be permissible. The list of operations and
ways to specify the parameters may grow and change.
However the main idea is to provide adaptation and/or
transcoding instructions.

Second, although transcoding operations discussed
above are specified on image content, permissible
transcoding operations can also be specified for other
types of content such as graphics, video, audio, etc. 1In
such case, a set of abpropriate instructions must be set
(e.g. in audio the minimum sampling rate, minimum output
sample precision in bits, minimum perceptual-domain SNR,
etc.). However, the whole thrust of the invention is to
provide permissible transcoding operations for all types
of content on all types of media.

Third, the permissible transcoding operations meta-
data can be represented and delivered in many forms. It
can be in the form of content annotation meta-data, as in
Moving Pictures Expert Group MPEG-7, and in the form of a
special MIME-type in mail/message attachments, etc. The
scope of the invention is not intended to be limited to
the particular data form of the content or the permissible

operations.

20
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Fourth, the adaptation can be performed at the
content provider, in a proxy/gateway, in the client
terminal or a combination thereof (as the content is
modified, so the permissible operations should be adjusted
accordingly) . The device could, for instance, crop the
image, which would provide a better view of the content on
a small display. The aspect ratio information would help
to keep visual content realistic if the resolution
changes. The transcoding could be done in whole or in
part on each network element based on its capability to
perform the transcoding operations.

Fifth, the solution is compatible with the multiple
content representation solution, as it would extend the
granularity of the content around some discrete versions
of the content, i.e. instead of creating a high number of
versions, the content creator would create a few reference
versionsg and transcoding operations that would £ill the
gap between them. Combining both solutions is also part

of the present invention.

21
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Pogsible Implementations

There are many different possible implementations of
the invention, and the scope of the invention is not
intended to be limited to any particular implementation
thereof.

For example, the invention may be implemented in the
creator terminal providing the content, a client terminal
requesting the content, a proxy providing the content or a
possible proxy/gateway between the content provider and
the client responsible for transcoding the content for the
client before delivery. 1In all cases, the content with
its annotation (including transcoding instructions) would
be on the server. Below are possible implementation
scenarios:

First, the server knows about the characteristics of
the client terminal and returns a transcoded version of
the content to the client terminal based on the admissible
transcoding operations and the terminal capabilities. The
scope of the invention is not intended to be limited to
any particular algorithm for implementing the transcoding.

Second, the Content'provider sends the original
content to the proxy/gateway with annotation. The
proxy/gateway does the adaptation. In that case, an
agreed format for annotation must be used between the

server and the proxy/gateway.

22
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Note that the content also can be messages. In the
case of multimedia messaging, the transcoding could take
place in the multimedia message service center (MMSC)
acting as the server. The transcoding could also take
place in the proxy/gateway located between the MMSC and
the user terminal. The transcoding instructions could be
part of an attachment (or multiple attachments specific to
individual message parts).

The adaptation can be performed élso on the client
device. It could, for instance, crop which would provide
a better wview of the content on a small display; the
aspect ratio information would help to keep visual content
realistic, etc. In that case, an agreed format for
annotation must be used between the server and the
terminal.

The transcoding can also be performed in a
complementary fashion in the proxy server, the
proxy/gateway and the client terminal (and any other
devices that may be involved in the delivery process).

The format of the annotation can follow RDF, MPEG-7,
etc. A person gkilled in the art would appreciate how to
implement tools to provide and validate such transcoding
instructions to ease the creation process.

The client terminal permissible transcoding operation
module, transcoder controller module, transcoder operation

module, resolution reduction module, aspect ratio

23
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modification module, color and bits per pixel modification
module, cropping module and quality reduction module each
may be implemented using hardware, software or a
combination thereof. 1In a software embodiment, a typical
microprocessor-based design may be used. As a person
skilled in the art would appreciate, the microprocessor-
based design would typically include a more expensive
processor, ROM, RAM, input/output and data and address
lines for coupling the same. The scope of the invention
is not intended to be limited to any particular software
implementation of the transcoder operation module, the
regolution reduction module, aspect ratio modification
module, color and bits per pixel modification module,
cropping module and quality reduction module. A person
skilled in the art after reading the patent application as
a whole would appreciate how to implement any of the
aforementioned modules in hardware, software, or a

combination thereof.

Advantages
Some important features clearly differentiate the
transcoding technique of the invention and other
techniques. For example, when using the invention, the
scaling between original (on the server) and final (on the
terminal) content doesn’t follow a fixed rule for specific

type of content, such as fitting images to the whole
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gscreen or reduction by a constant factor. Also, when
using the invention, the granularity of the adaptation is
very fine (which shows transcoding is used, not smart
content selection alone). When using the invention, the
image is sometimes cropped (this is not performed by blind
transcoding) .

The invention has specific advantages over the prior
art blind transcoding technique. For example, when using
the invention, the content creator has control over what
operations will be performed on the content. He can
ensure that the size of a company logo won’t be reduced
too much or that the colors won’t be modified (to gray
scale) if he doesn’t want to. When using the invention,
the content can also be cropped for better results. In
blind transcoding scaling is performed; never cropping.

The invention has specific advantages over using the
prior art smart content selection technique. For example,
when using the invention, the content creator doesn’t need
to create a huge number of versions to cover all the
cropping, re-sizing, quality reduction, color depth
reduction. When using the invention, the invention allows
very fine granularity.

Other advantages of the invention include the fact
that the invention can be used with smart content
selection when transcoding operationg can’t cover the

whole range of terminal capabilities.
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Other Points of Interest

It is also noted that, as in the case of blind
transcoding, with the invention the adaptation requires
some processing kCPU). It may also not be easy to find
optimally encoding parameters that will ensure that the
results are within the prescribed SNR limits. It may be
difficult for the user to specify good SNR limits,
egspecially since the other operationg may reduce already
the quality. The user must generate those transcoding
instructions, and will have to experiment to know what is

admisgsible. Some specialized content creator or provider

tools for this purpose may be required.

Scope of the Invention

Accordingly, the invention comprises the features of
construction, combination of elements, and arrangement of
parts which will be exemplified in the construction
hereinafter set forth.

It will thus be seen that the objects set forth
above, and those made apparent from the preceding
description, are efficiently attained and, since certain
changes may be made in the above construction without
departing from the scope of the invention, it is intended
that all matter contained in the above desgcription or
shown in the accompanying drawing shall be interpreted as

illustrative and not in a limiting sense.
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WE CLAIM

1. A network element having a transcoder for
transcoding content of a content creator characterized in
that the transcoder has a transcoder operation module for
transcoding the content based on permissible transcoding

operations authorized by the content creator.

2. A network element according to claim 1,
characterized in that the network element is a creator
terminal, a content provider, a proxy/gateway or a client

terminal.

3. A network element according to claim 1,
characterized in that the permissible transcoding
operations include any transformation, alteration or
manipulation of the content permitted by the content

creator.

4. A network element according to claim 1,
characterized in that the permissible transcoding
operations include a resolution reduction module for

reducing the resolution of the content.
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5. A network element according to claim 4,
characterized in that the content is reduced by either a
maximum decimation factor or ratio or a minimum resolution

in pixels.

6. A network element according to claim 1,
characterized in that the permissible transcoding
operations include an aspect ratio modification for
specifying a maximum deformation that can be applied to

the content when modifying its resolution.

7. A network element according to claim 1,
characterized in that the permissible transcoding
operations include a color and bits per pixel modification
for specifying if an image can be converted to gray scale
or not, and minimum bits per pixel or number of colors or

levels that can be used.

8. A network element according to claim 1,
characterized in that the permissible transcoding
operations include cropping for specifying a region of an

original picture that must be preserved:
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9. A network element according to claim 1,
characterized in that the permissible transcoding
operations include a quality reduction for allowing the
content to be further modified by adding some distortions

to an image.

10. A network element according to claim 1,
characterized in that a sequence of permissible image
transcoding operations for image content includes
cropping, an aspect ratio modification, a color and bits

per pixel modification and a resolution reduction.

11. A network element according to claim 1,
characterized in that the content includes images,

graphics, video or audio.

12. A network element according to claim 1,
characterized in that the transcoder responds to a signal
containing the content and information about the
permissible transcoding operations that may be applied on

the content permissible by the content creator.
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13. A network element according to claim 12,
characterized in that the transcoder applies the
permissible transcoding operations on the content and
provides a transcoded content signal containing

information about a transcoded content.

14. A method for transcoding content of a content
creator characterized in that the method includes a step
of transcoding the content based on permissible

transcoding operations authorized by the content creator.

15. A method according to claim 14, characterized in
that the method is performed in a creator terminal, a
content provider, a proxy/gateway, a client terminal, or a

combination thereof.

16. A method according to claim 14, characterized in
that the permissible transcoding operations include any
transformation, alteration or manipulation of the content

permitted by the content creator.

17. A method according to claim 14, characterized in
that the permissible transcoding operations include a
resolution reduction for reducing the resolution of the

content.
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18. A method according to claim 17, characterized in
that the content is reduced by either a maximum decimation

factor or ratio or a minimum resolution in pixels.

19. A method according to claim 14, characterized in
that the permissible transcoding operations include an
aspect ratio modification for specifying a maximum
deformation that can be applied to the content when

modifying its resolution.

20. A method according to claim 14, characterized in
that the permissible transcoding operations include a
color and bits per pixel modification for specifying if an
image can be converted to gray scale or not, and minimum
bits per pixel or number of colors or levelg that can be

used.

21. A method according to claim 14, characterized in
that the permissible transcoding operations include
cropping for specifying a region of an original picture

that must be preserved.

31



WO 02/091199 PCT/IB02/01381

10

15

20

22. A method according to claim 14, characterized in
that the permissible transcoding operations include a
gquality reduction for allowing the content to be further

modified by adding some distortions to an image.

23. A method according to claim 14, characterized in
that a sequence of permissible image transcoding
operations for image content include cropping, an aspect
ratio modification, a color and bits per pixel

modification and a resoclution reduction.

24. A method according to claim 14, characterized in
that the content includes images, graphics, video or

audio.

25. A network having a network element with a
transcoder for transcoding content of a content creator
characterized in that the transcoder has a transcoder
operation module for transcoding the content based on
permissible transcoding operations authorized by the

content creator.
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26. A network according to claim 25, characterized in
that the network includes a creator terminal, a content
provider, a proxy/gateway, a client terminal or a
combination thereof, one or more of which having a
respective transcoder with a respective transcoder
operation module for transcoding the content based on
permissible transcoding operations authorized by the

content creator.

27. A network according to claim 25, characterized in
that the network includes a content provider having a
respective transcoder with a respective transcoder
operation module for at least partially transcoding the
content based on permissible transcoding operations

authorized by the content creator.

28. A network according to claim 25, characterized in
that the network includes a proxy/gateway having a
respective transcoder with a respective transcoder
operation module for at least partially transcoding the
content based on permissible transcoding operations

authorized by the content creator.
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29. A network according to claim 25, characterized in
that the network includes a client terminal having a
respective transcoder with a respective transcoder
operation module for at least partially transcoding the
5 content based on permigsible transcoding operations

authorized by the content creator.

34



WO 02/091199

10\

Content
with
permissible
transcoding

110

PCT/1B02/01381

Network Element

Transcoder

Transcoder

operations
authorized by
the content
creator

AN

/12

V% 14
Transcoded

»| Operation
Module

» Content

Figure 1



PCT/1B02/01381

WO 02/091199

2110

[eullia] Juaiio

ave

V| 8inbi4

—

anpo
uonelado
Japoosuel |

9¢

Ju8)U0D
pepoosuel |

S174

prd

-

Japoosuel |

JaPINOI JusJuO)

<

144

suonesadQ
\ Buipoosuel |
ezz | a|qissiwiag
8y Butonpoid
suoijessdo /Buneisusn
a|qissiwiad 104 8|npop
UM uoneiado
Jusju0Y
jeultlla] Jojeald
¢c

/om




PCT/1B02/01381

WO 02/091199

310

o€ -

ege

a|Npo
uonelsedo
lapoosuel |

lapoasuel]

leuiuwe |
Jusio

g} ainbi4

ape e

suoelsdp
ajqissiwad
UM Jusjuo
papoosuel] Ajeed

o«

SINPO
uonesedo
lapoosuel |

Japoosuel |

Aemejen
jAxold

ey ‘
pe \

4ce ~ S[Npon
N uoeisdo
Jlapoosuel |
suoneladp
9|qIssiLiad
U Jusjuod
papoasuel | lapoosuel |
Rileted
Bzg /| JOPINOId JUsjlu0)

Nm\

/om

suojelado
a|qissiwJad

Uim
JUSJU0)



PCT/1B02/01381

WO 02/091199

4110

jeulis] jusiin

Il

ainbi

<

o/

A smpon
e uonelsdo
Ary Jopoosuel |
Jusuo)
papoosuel |
\ Jopoasues |
epy -
Aemaje)/Axoid
EN\

suojjelado
a|qissiwlad
Uim
Jusjuo)

J8pINOId JUBIUOD

Nv\
oy



PCT/1B02/01381

WO 02/091199

5110

dl ainbi4

ays |

ByS \

1| ainpoiy
uoiesadp
Japoosuel |

\

Japodsuel |

[euitlis ] Jusiiy

suonelado s[qissiwied
Uim Jusjuo

w5’

JBPIAOI JUSIUOY

Nm\



PCT/1B02/01381

WO 02/091199

6/10

| SINPOW
A - uopesadp
Japoosuel ]
999
\ lapoosuel]
d
€99

3| 8Inbi

[eUIWIS | Jusli)

ow\

d d eINpoj
av9 uonetadp
Jopoosuel |
<
suonessdQ
s|qIssiliad
UlIM Jusjuod
papoosuei] Ajjerped Japoosuel ],
\ -
or9 Remajes)/Axoid

v@\

suolelsdo
gjqissiwiad
UM
Jusjuon

Japlnoid yusjuo)

297
| ™ 09




WO 02/091199 PCT/1B02/01381

7110

70
\ 72

Client Terminal

/ 72a
Content with Transcoder |~
permissible operations
on Disk or CD
—» Transcoder |- 72b
Operation //
Module

Figure 1F



WO 02/091199

8110

PCT/1B02/01381

Resolution
Reduction Module

/ 200

Figure 2:

(Resolution Reduction Module)

Aspect Ratio
Modification
Module

/ 300

Figure 3:

(Aspect Ratio Modification Module)

Color and Bit
Per Pixel
Modification Module

/ 400

Figure 4.

(Color and Bit per Pixel Modification Module)



WO 02/091199

9/10

PCT/1B02/01381

Cropping Module

/ 500

Figure :

(Cropping Module)

Quality Reduction
Module

/ 600

Figure ©:

(Quality Reduction Module)



WO 02/091199 PCT/IB02/01381

10/10

Original Image

700 \
l 710
Cropping /

720
Resize (Aspect Ratio) /

730
Color/bpp /

Reduction
750\ ¥ 740
Quality /
Peak ) ,
SNR Reduction

\ 4

Output Image

Figure 7:

(Sequence of Permissible Transcoding Operations)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/1B02/01381

A. CLASSIFICATION OF SUBJECT MATTER
IPC(7) GO6F 15/16
USCL 709/246

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

U.S. : 709/246

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C.  DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X,E US 6,421,733 B1 (TSO et al) 16 July 2002 (16.07.2002), column 1, line 41 to column 17, 1-29
line 25.
A US 6,141,693 A (PERLMAN et al) 31 October 2000 (31.10.2000), see the whole reference. 1-29
AP US 6,304,904 Bl (SATHYANARAYAN et al) 16 October 2001 (16.10.2001), see the 1-29
whole reference.
AE US 6,407,680 B1 (LAI et al) 18 June 2002 (18.06.2002), see the whole reference. : 1-29

E] Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered to be
of particular relevance

“E” earlier application or patent published on or after the international filing date

“L”  document which may throw doubts on priority claim(s) or which is cited to
establish the publication date of another citation or other special reason (as
specified)

“0”  document referring to an oral disclosure, use, exhibition or other means

“P"  document published prior to the international filing date but later than the
priority date claimed

“T™ later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

“Xr document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the decument is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&" document member of the same patent family

Date of the actual completion of the international search

30 August 2002 (30.08.2002)

Date of mailing of the international search report

Name and mailing address of the ISA/US

Commissioner of Patents and Trademarks
Box PCT
Washington, D.C. 20231

Facsimile No. (703)305-3230

13 SEP ogp

Authorized officer

Meng Ai An POMTH

aNesT {
Telephone No. 703-305-3900

Form PCT/ISA/210 (second sheet) (July 1998)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

