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Region-Based Image Processor

CROSS-REFERENCE TO RELATED APPLICATION

This application claims priority from and is related to the following prior application:
"Region-Based Image Processor," United States Provisional Application No. 60/436,059, filed
December 23, 2002. This prior application, including the entire written description and drawing

figures, is hereby incorporated into the present application by reference.

FIELD
The technology described in this patent document relates generally to the fields of digital
signal processing, image processing, video and graphics. More particularly, the patent document

describes a region-based image processor.

BACKGROUND

Traditionally, applying an image processing block to an input image requires the entire
raster to be processed in the same mode. Figs. 1A and 1B illustrate two typical image processing
techniques 1, 5. As illustrated in Fig. 1A, if the input image has one or more regions which
would optimally require separate processing modes, a compromise typically occurs such that
only one mode is applied to the entire raster with a fixed mode processing block 3. If the input
image is the result of two or more multiplexed images and customized processing is desired for
each image, then separate image processing blocks 7, 9 are typically applied before the
multiplexing stage, as illustrated in Fig. 1B. The image processing method of Fig. 1B, however,
requires multiple processing blocks 7, 9, typically compromising device bandwidth and/or

increasing resources and processing overhead. Region-based processing helps to alleviate these
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and other shortcomings by applying different modes of processing to specific areas of the input

image raster.

SUMMARY
In accordance with the teachings described herein, systems and methods are provided for
a region-based image processor. An image raster may be generated from one or more images to
include a plurality of defined image regions. An image processing function may be applied to
the image raster. A different configuration of the image processing function may be applied to

each of the plurality of image regions.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B illustrate two typical image processing techniques;

Fig. 2 is a block diagram of an example region-based image processor;

Fig. 2A is a block diagram of another example region-based image processor having
multiple image inputs;

Fig. 3 is a block diagram illustrating an example image processing technique utilizing a
region-based image processor;

Fig. 4 is a block diagram illustrating another example image processing technique
utilizing a region-based image processor;

Fig. 5 illustrates an example image raster having two distinct regions;

Fig. 6 is a more-detailed block diagram of an example region-based image processor;

Fig. 7 is a block diagram illustrating one example configuration for a region-based image

Processor,



WO 2004/057529 PCT/CA2003/002003

Fig. 8 illustrates an example of image scaling;

Fig. 9 shows an image mixing example for combining two images of % WXGA
resolution in a picture-by-picture implementation to form a single WXGA image;

Fig. 10 illustrates an example of region-based deinterlacing;

Fig. 11 is a block diagram illustrating a preferred configuration for a region-based image
processor; and

Fig. 12 illustrates an example of image scaling in the preferred configuration of Fig. 11.

DETAILED DESCRIPTION

With reference now to the drawing figures, Fig. 2 is a block diagram of an example
region-based image processor 10. The region-based image processor 10 receives one or more
input image(s) 12 and a control signal 14 and generates a processed image output 16. The input
image(s) 12 may have one or more regions that require processing. (See, e.g., Fig. 5). The
region-based image processor 10 selectively applies processing modes to one or more regions
within the image(s) 12. That is, different processing modes may be applied by the region-based
image processor 10 to different regions within an image raster. The image regions and
processing modes may be defined by control parameters included in the control signal 14.
Alternatively, control parameters may be generated internally to the region-based image
processor 10 based on analysis of the input image(s) 12.

The region-based technique illustrated in Fig. 2 preferably uses only a single core image
processing block, thus optimizing processing while minimizing device resources, overhead and

bandwidth. In addition, the region-based image processor 10 adds a level of input format
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flexibility, enabling the processing mode to be switched adaptively based on the type of input.
Thus, if the type of images within the raster are changed, the processing can change accordingly.

Fig. 2A is a block diagram of another example region-based image processor 20 having
multiple image inputs 22. In this example 20, the multiple input images 22 may be multiplexed
within the region-based processor 20 to generate an image raster with distinct regions. Region-
based processing may then be applied to the image raster. Alternatively, if image mixing (e.g.,
multiplexing) has occurred upstream, then the region-based processor 20 may also receive and
process the single image input, as described with reference to Fig. 2.

It should be understood that region based image processing may also be used without two
or more distinct video inputs. For example, a single video input image that has acquired noise
during broadcast/transmission may be received and combined with a detailed graphic overlay. A
region-based processing device may process the orignal image seperately from the overlay even
though there is only a single image input raster. In addition, multiple regions may be defined
within a single video or graphic image.

Fig. 3 is a block diagram 30 illustrating an example region-based image processing
system having dedicated video and graphics inputs 36, 38. In this example 30, the region-based
processing block 32 is located upstream from the video mixer (e.g., multiplexer) 34 and applied
to a dedicated video input 36. The processed video is then multiplexed with a graphics source
38. This example 30 utilizes dedicated video and graphics inputs, as a video input into channel 2
of the mixer 34 would not go through the video processing block 34.

Fig. 4 is a block diagram 40 illustrating an example region-based image processing

system having non-dedicated video and graphics inputs 42, 44. In this example, the region-based
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image processing block 46 is downstream from the video mixer 48 and applies video processing
in the appropriate region of the multiplexed image.

Fig. 5 illustrates an example image raster 50 having two distinct regions 52, 54. As
illustrated, the distinct regions 52, 54 of the image raster 50 may be processed in different modes
(e.g., low noise reduction mode and high noise reduction mode) by a region-based image
processor. As an example, a first region 52 may be a very clean (noise free) image from a
quality source while a second region 54 may be from a noisy source. A region-based processor
can thus apply minimal or no processing to the first region 52 while applying a greater degree of
noise reduction to the second region 54.

Fig. 6 is a more-detailed block diagram of an example region-based image processor 60.
The region-based image processor 60 includes a core processor 62, two pre-processing blocks (A
and B) 64, 66, and a post-processing block 68. Also included in the example region-based image
processor 60 are a clock generator 70, a microprocessor 72, an input select block 74, a
multiplexer 76, a graphic engine 78, and an output select block 80. The core processor 62
includes a cross point switch 82 and a plurality of core processing blocks 84-91. The example
core processing blocks include an on screen display (OSD) mixer 84, a region-based
deinterlacing block 85, a first scaler and frame synchronizer (A) 86, a second scaler and frame
synchronizer (B) 87, an image mixer 88, a regional detail enhancement block 89, a regional noise
reduction block 90, and a border generation block 91,

The input select block 74 may be included to select one or more simultaneous video input
signals for processing from a plurality of different input video signals. In the illustrated
example, two simultaneous video input signals may be selected and respectively input to the first

and second pre-processing blocks 64, 66. The pre-processing blocks 64, 66 may be configurable
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to perform pre-processing functions, such as signal timing measurement, signal level
measurement, input black level removal, sampling structure conversion (e.g., 4:2:2 to 4:4:4),
input color space conversion, input picture level control, and/or other functions. The multiplexer
76 may be operable in a dual pixel port mode to multiplex the odd and even bits into a single
stream for processing by subsequent processing blocks.

The graphic engine 78 may be operable to process one or more graphic images. For
example, the graphic engine 78 may be a micro-coded processor operable to execute user
programmable instructions to manipulate bit-mapped data (e.g., sprites) in memory to create a
graphic display. The graphic display created by the graphic engine 78 may be mixed with the
video image(s) by the core processor 62.

The core processor 62 may be configured by the microprocessor 72 to apply different
combinations of the core processing blocks 84-91. The processing block configuration within
the core processor 62 is controlled by the cross point switch 82, which may be programmed to
enable or disable various core processing blocks 84-91 and to change their sequential order. One
example configuration for the core processor 62 is described below with reference to Fig. 7.

Within the core processor 62, the OSD mixer 84 may be operable to combine graphics
layers created by the graphic engine 78 with input video images to generate a composite image.
The OSD mixer 84 may also combine a hardware cursor and/or other image data into the
composite image. The OSD mixer 84 may provide pixel-by-pixel mixing of the video image(s),
graphics layer(s), cursor images and/or other image data. In addition, the OSD mixer 84 may be
configured to switch the ordering of the video layer(s) and the graphic layer(s) on a pixel-by-

pixel basis so that different elements of the graphics layer can be prominent.
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The region-based deinterlacing block 85 may be operable to generate a progressively-
scanned version of an interlaced input image. A further description of an example region-based
deinterlacing block 85 is provided below with reference to Figs. 7 and 11.

The scaler and frame synchronizers 86, 87 may be operable to apply vertical and
horizontal interpolation filters and to synchronize the timing of the input video signals.
Depending on the configuration, the input video signals could be synchronized to each other or
to the output video frame rate. A further description of example scaler and frame synchronizérs
86, 87 is provided below with reference to Figs. 7 and 11.

The image mixer 88 may be operable to superimpose or blend images from the video
inputs. Input images may, for example, be superimposed for picture-in-picture (PIP)
applications, alpha blended for picture-on-picture (POP) applications, placed side-by-side for
picture-by-picture (PBP) applications, or otherwise combined. Picture positioning information
used by the image mixer 88 may be provided by the scaler and frame synchronizers 86, 87. A
further description of an example image mixer 88 is provided below with reference to Figs. 7 and
11.

The regional detail enhancement block 89 may be operable to process input data to
provide an adaptive detail enhancement function. The regional detail enhancement block 89 may
apply different detail adjustment values in different user-defined areas or regions of an output
image. For each image region, threshold values may be selected to indicate the level of
refinement or detail detection to be applied. For example, lower threshold values may
correspond to smaller levels of detail that can be detected. The amount of gain or enhancement
to be applied may also be defined for each region. A further description of an example regional

detail enhancement block 89 is provided below with reference to Figs. 7 and 11.
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The regional noise reduction block 90 may apply different noise adjustment values in
different user-defined areas or regions of an output image. For example, each image region may
have a different noise reduction level that can be adjusted from no noise reduction to full noise
reduction. A further description of an example regional noise reduction block 90 is provided
below with reference to Figs. 7 and 11.

The border generation block 91 may be operable to add a border around the output image.
For example, the border generation block 91 may add a border around an image having a user-
defined size, shape, color and/or other characteristics.

With reference now to the output stage 68, 80 of the region-based image processor 60,
the post-processing block 68 may be configurable to perform post-processing functions, such as
regional picture level control, vertical keystone and angle correction, color balance control,
output color space conversion, sampling structure conversion (e.g., 4:4:4 to 4:2:2), linear or non-
linear video data mapping (e.g., compression, expansion, gamma correction), black level control,
maximum output clipping, dithering, and/or other functions. The output select block 80 may be
operable to perform output port configuration functions, such as routing the video output to one
or more selected output ports, selecting the output resolution, selecting whether output video
active pixels are flipped left-to-right or normally scanned, selecting the output video format
and/or other functions.

Fig. 7 is a block diagram illustrating one example configuration 100 for a region-based
image processor. The illustrated configuration 100 may, for example, be implemented by
programming the reconfigurable core processor 62 in the example region-based image processor
60 of Fig. 6. The illustrated region-based processing configuration 100 includes seven (7)

stages, beginning with a video input stage (stage 1) and ending with a video output stage (stage



WO 2004/057529 PCT/CA2003/002003

7). It should be understood, however, that the illustrated configuration 100 represents only one
example mode of operation (i.e., configuration) for a region-based image processing device, such

as the example region-based processor 60 of Fig,. 6.

Stage 1

Stage 1 of Fig. 7 illustrates an example video input stage having two high definition
video inputs (Input 1 and Input 2) 102, 104. The video inputs 102, 104 may, for example, be
respectively output from the pre-processing blocks 64, 66 of Fig. 6. For the purposes of this
example 100 the video input parameters are as follows: the first video input 102 is a 1080i30
video input originally sourced from film having a 3:2 field cadence, the second video input 104
is a 108030 video input originally captured from a high definition video camera, and both video
inputs 102, 104 have 60Hz field rates. It should be understood, however, that other video inputs
may be used. Standard definition video, progressive video, graphics inputs and arbitrary display

modes may also be used in a preferred implementation.

Stage 2

Stage 2 of Fig. 7 illustrates an example scaling and frame synchronization configuration
applied to each of the two video inputs 102, 104 in order to individually scale the video inputs to
a pre-selected video output size. In this manner, bandwidth may be conserved in cases where the
output raster is smaller than the sum of the input image sizes because downstream processing is
performed only on images that will be viewed.

An example of image scaling 110 is illustrated in Fig. 8 for a picture-by-picture
implementation for WXGA (1366 samples by 768 lines), assuming the example video input
parameters described above for stage 1. In the illustrated example 110, the two video inputs 102,

104 are each scaled to one half of WXGA resolution. That is, the first video input 102 is
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downscaled horizontally by a factor of 2.811 and vertically by a factor of 1.406, and the second
video input 104 is downscaled horizontally by a factor of 2.811 and vertically by a factor of
1,406. In this manner, bandwidth may be conserved by processing two images of %2 WXGA
resolution rather than two images of full-bandwidth high definition video.

A picture-in-picture mode can also be implemented by adjusting the scaling factors in the
input scalers 86, 87 and the picture positioning controls in the image mixing blocks (discussed in
Stage 3). Effects can be generated by dynamically changing the scaling, positioning and alpha
blending controls. The image is interlaced in this particular example 110, but progressive scan
and graphics inputs could also be utilized.

In addition, frame synchronizers may be used to align the timing of the input images such

that all processing downstream can take place with a single set of timing parameters.

Stage 3

Stage 3 of Fig. 7 illustrates an example image mixer configuration. The image mixer 88
combines the two scaled images to form a single raster image having two distinct regions. An
image mixing example is illustrated in Fig. 9 for combining two images of %> WXGA resolution
112, 114 in a picture-by-picture implementation to form a single WXGA image 112. The mixed
(e.g., multiplexed) WXGA image 122 includes two distinct regions 124, 126 which correspond
with the first video input 102 and the second video input 104, respectively. Assuming the
example video parameters described above, the first region 124 contains a 3:2 field cadence
while the second region 126 contains a standard video source field cadence. In this example 120,

the image is interlaced, but other examples could include progressive scan and graphics inputs.
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Stage 4

Stage 4 of Fig. 7 illustrates an example region-based noise reduction configuration. The
region-based noise reduction block 90 is operable to apply different noise reduction processing
modes to different regions of the image. The input to the region-based noise reduction block 950
may include region-segmented interlaced, progressive or graphics inputs, or combinations
thereof, The different regions of a received image may, for example, be defined by control
information generated at the scaling and mixing stages 86-88, by other external means (e.g., user
input), or may be detected and generated internally within the region-based block 90.

For example, if the region-based noise reduction block 90 receives a video input with a
first region from a clean source and a second region that contains noise, then different degrees of
noise reduction may be applied as needed to each region. For instance, the region-based noise
reduction block 90 may apply a minimal (e.g., completely off) noise reduction mode to a clean
region(s) and a higher noise reduction mode to a noisy region(s).

Stage 5

Stage 5 of Fig. 7 illustrates an example region-based deinterlacing configuration. The
region-based deinterlacing block 85 is operable to apply de-interlacing techniques that are
optimized for the specific regions of a received image raster. The output image from the region-
based deinterlacing block 85 is fully progressive (e.g., 768 lines for WXGA). In this manner, an
optimal type of de-interlacing may be applied to each region of the image raster. Similar to the
region-based noise reduction block 90, the input to the region-based deinterlacing block 85 may
include region-segmented interlaced, progressive or graphics inputs, or combinations thereof,

and the different regions of a received image may, for example, be defined by control
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information generated at the scaling and mixing stages 86-88, by other external means (e.g., user
input), or may be detected and generated internally within the region-based block 85.

An example of region-based deinterlacing is illustrated in Fig. 10. In the example of Fig.
10, a film processing mode (e.g., 3:2 inverse pulldown) is applied to a first region 142 of the
image raster 140 and a video processing mode (e.g., perfoming motion adaptive algorithms) is
applied to a second region 144 of the image raster 140.

Stage 6

Stage 6 of Fig, 7 illustrates an example region-based detail enhancement configuration.
Similar to the region-based processing blocks in stages 4 and 5, the region-based detail
enhancement block 89 is operable to apply detail enhancement techniques that are optimized for
the specific regions of a received image raster. The input to the region-based detail enhancement
block 89 may include region segmented interlaced, progressive or graphics inputs, or
combinations thereof, and the different regions of the input image may be defined by control
information, by other external means, or may be detected and generated internally within the
rebion-based block 89. For example, the region-based detail enhancement block 89 may
generate a uniformly-detailed output image by applying different degrees of detail enhancment,
as needed, to each region of an image raster.

Stage 7

Stage 7 of Fig. 7 illustrates an example video output stage having a WXGA output with
picture-in-picture (PIP). The video output may, for example, be output for further processing,
sent to a display/storage device or distributed. For example, the video output from stage 7 may

be input to the post-processing block 68 of Fig. 6.
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Fig. 11 is a block diagram illustrating a preferred configuration 200 for a region-based
image processor. The illustrated configuration 200 may, for example, be implemented by
programming the reconfigurable core processor 62 in the example region-based image processor
60 of Fig. 6. This preferred region-based image processor configuration 200 is similar to the
example configuration of Fig. 7, except that the image is scaled 212 (stage 7 of Fig. 11) after the
region-based processing blocks 209-211 instead of before mixing (stage 2 of Fig. 7). At stage 2
of Fig. 11, the input images 202, 204 are synchronzed in synchronization blocks 206, 207 to
ensure that the images 202, 204 are horizontally, vertically and time coincident with each other
prior to combination in the image mixer 208 (stage 3). Image mixing and region-based image
processing functions are then performed at stages 3-6, similar to Fig. 7. At stage 7 of Fig. 11, the
resultant noise reduced, de-interlaced and detail-enhanced image is scaled both horizontally and
vertically in the scaler and frame synchronizer block 212 to fit the required output raster.

An example 220 of the image scaling function 212 is illustrated at Fig. 12, In the
example of Fig. 12, the input image 222 aspect ratio is maintained by applying the same
horizontal and vetical scaling ratios to produce an image 224 with 1366 samples by 384 lines.
Other aspect ratios may be achieved by applying different horizontal and vertical scaling ratios.

This written description uses examples to disclose the invention, including the best mode,
and also to enable a person skilled in the art to make and use the invention. The patentable scope

of the invention may include other examples that occur to those skilled in the art.
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It is claimed:
1. A region-based image processor, comprising:

an image mixer operable to combine a plurality of images to generate an image raster;

the image raster including a plurality of defined image regions, each image region
corresponding to one of the plurality of images;

an image processing block operable to apply an image processing function to the image
raster; and

the image processing block being further operable to apply a different configuration of

the image processing function to each of the plurality of image regions.

2. The region-based image processor of claim 1, wherein the plurality of images includes one or

more video image.

3. The region-based image processor of claim 1, wherein the plurality of images includes one or

more graphical image.

4. The region-based image processor of claim 1, wherein the plurality of images includes a

combination of video and graphical images.

5. The region-based image processor of claim 1, wherein the image processing function is a
region-based noise reduction function, the region-based noise reduction function being

configured separately for each image region.
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6. The region-based image processor of claim 5, wherein the region-based noise reduction

function is configured by a user to select a level of noise reduction for each of the image regions.

7. The region-based image processor of claim 1, wherein the image processing function is a
region-based deinterlacing function, the region-based deinterlacing function being configured

separately for each image region.

8. The region-based image processor of claim 1, wherein the image processing function is a
region-based detail enhancement function, the region-based detail enhancement function being

configured separately for each image region.

9. The region-based image processdr of claim 8, wherein the region-based detail enhancement
function is configured by a user to select a level of detail enhancement for each of the image

regions.

10. The region-based image processor of claim 1, further comprising:

one or more additional image processing blocks operable to apply additional image
processing functions to the image raster;

the one or more additional image processing blocks being further operable to apply a
different configuration of the additional image processing functions to each of the plurality of

image regions.
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11. The region-based image processor of claim 10, wherein the image processing block and the
additional image processing blocks include a region-based noise reduction block, a region-based

deinterlacing block and a region-based detail enhancement block.

12. The region-based image processor of claim 10, wherein the image processing block and the
one or more additional image processing blocks are implemented using a reconfigurable core

Processor.

13. The region-based image processor of claim 1, further comprising:
a plurality of frame synchronizers operable to synchronize the timing of the plurality of

images.

14. The region-based image processor of claim 13, wherein the plurality of frame synchronizers

synchronize the plurality of images with each other.

15. The region-based image processor of claim 13, wherein the plurality of frame synchronizers

synchronize the plurality of images with an output video frame rate.

16. The region-based image processor of claim 1, further comprising:
a plurality of image scalers operable to individually scale the plurality of images to a pre-

selected video size.
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17. The region-based image processor of claim 16, wherein the plurality of image scalers

include horizontal and vertical interpolation filters.

18. The region-based image processor of claim 1, further comprising:

an image scaler operable to scale the image raster to a pre-selected video size.

19. The region-based image processor of claim 18, wherein the image scaler includes horizontal

and vertical interpolation filters.

20. The region-based image processor of claim 1, wherein the image mixer combines the

plurality of images to generate a picture-in-picture (PIP) image raster.

21. The region-based image processor of claim 1, wherein the image mixer combines the

plurality of images to generate a picture-on-picture (POP) image raster.

22. The region-based image processor of claim 1, wherein the image mixer combines the

plurality of images to generate a picture-by-picture (PBP) image raster.

23. A region-based image processor, comprising:
means for synchronizing a plurality of image inputs to generate a plurality of

synchronized image inputs;
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means for combining a plurality of synchronized image inputs to generate an image raster
that includes a plurality of defined image regions, each image region in the image raster
corresponding to one of the plurality of synchronized image inputs;

a region-based noise reduction block operable to apply a different noise reduction mode
to each of the image regions in the image raster;

a region-based deinterlacing block operable to apply a different deinterlacing technique
to each of the image regions in the image raster;

a region-based detail enhancement block operable to apply a different detail enhancement
mode to each of the image regions in the image raster; and

means for scaling the image raster to a pre-selected video size to generate an image

output.

24. A method for processing a plurality of images, comprising:

receiving an image;

generating an image raster from the image;

identifying a first image region and a second image region in the image raster;

processing the first image region using a first configuration of an image processing
function; and

processing the second image region using a second configuration of the image processing

function.

25. The method of claim 24, further comprising:

receiving an additional image; and
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combining the image and the additional image to generate the image raster.

26. The method of claim 25, wherein the first image region corresponds to the image and the

second image region corresponds to the additional image.



WO 2004/057529

PCT/CA2003/002003

176

VIDEO SOURCE _

FILM SOURCE _

//’3
MUX FIXED MODE
>| PROCESSING BLOCK [ IMAGE

VIDEO SOURCE

FILM SOURCE

12
lIMAGE(S)

OUTPUT
Fi g. 1A
PRIOR ART
N )
VIDEO MODE
PROCESSOR [ |
FILM MODE _
PROCESSOR
Fi g. IB
PRIOR ART

10-)

a \ CONTROL

REGION-BASED PROCESSED IMAGE

PROCESSING \~ >
16

Fig. 2



WO 2004/057529

22 —_—)
\ —
IMAGE(S) < ——>

2/6

/‘20

REGION-BASED

PCT/CA2003/002003

PROCESSED IMAGE .

—>| PROCESSING
—_—»
/CONTROL"——>
14 F iq. 2A

L

s

32 34
VIDEO Z [
SOURCE | REGION BASED |
PROCESSING BLOCK
36 MUX . 1MAGE
OUTPUT
GRAPHICS SOURCE )
38S
Fig. 3
9 0
/48 [
VIDEO SOURCE 462
42«) MUX o REGION BASED | IMAGE
PR OUTPUT
GRAPHICS SOURCE OCESSING BLOCK
44S .
F iq. 4
54
s2 \,
HIGH NOISE
e REDUCTION MODE
ShiE
; UCTION
I?lf]- J MODE




PCT/CA2003/002003

WO 2004/057529

3/6

09

9 b4

471 dI14
ONY 123738
1ndLNo

28—~

ONISS3204d
1sod [

)

89

INT0d SSOYJ INISSIJ0ud 3402

"N39 ¥30408

NOI.1IN03y
03SION 'TYNOI93y

INIWIINVHNI
11Y130 'TYNOI93Y

Los

98

4IXTW 39YWI

-

y

| 8 YIZINOYHINAS
VY4 ONY 43TYIS

g

Y 4IZINOYHINAS

ENVAERUNARERL NN

e

—1

A

[ ONIJVTYIINII0

03Sva-NOI93y

XIW (S0

INISSII08d 3403

S8

¥8

8 ONISS3304d
-34d

PL

)

XN
AN

IMEREN
1MNdNI

!

f

Y INISS3J04d
-34d

AWmm

4035320840y I IW

1

SN INI9N JHavan

N

J0LVY3N39
23013

o




PCT/CA2003/002003

WO 2004/057529

(07314 0vS)
vo_L\\.r\‘ ~ %
STTAHYS 0261 2 1NdNI
(07314 0vS)
dIWES inenT togor | - L3I OFS
e
01~ S3aWys 0261 L LNdN]
by 8
hw h& ﬁ 148
437 INONHINAS

x| (21 v
L
v__.\\) /1
~——
] SIIWYS
Q NWNR* €89
YIXM (07314 v8E)
m:.\\\ 2/1 SINIT 89L
SIIINYS
011 €89
IN3W3INVHNI ONIJYIYILNI IO

<  1IV1I0 |

dld HLIM |035v8-NO193y
1dLN0
VXM )
668

L 39VIS 9 39VIS

03SvE-NOI93y

NOT13n03y 3SION

03SYE-NOI93Y [ | 39VNWI

mm.p

S 39VIS

JWvyEd ONY 83V3S| 2 :indnl

d3IXIW

m.mo_
w 437 INOYHINAS
€— <
INVYS ONY YIS :
06 mm(\\\ [ *INdNI
m.ow
b 39Y1S £ 39Y1S 2 39Y1S [ 39vIS

lNoo_



PCT/CA2003/002003

WO 2004/057529

5/6

cel
N\

ol b1

o

¢ NOI93y

o)

[ NOI93d

2 NOI93 | NOI93Y
2 INdNI I INdNI
01 0311ddY | 0L 0317ddv

op1—” | INISSII0¥d | INISSII0Nd

0301A W14

vl
6 by

Avm_

(01314 v8e)

SINIT 89L XIW

o

Y
SITdWYS 99€1

o)

J

YIXM
/1

j\l\

SI1dRYS
£89

VIXM
¢/1

{

S37dWYS
£89

(07314 vE)
S3NIT 8oL

(07314 »8E)
S3NIT 89L



PCT/CA2003/002003

WO 2004/057529

6/6

o)

[ by

mmm«\\ -

Y37 INOYHINAS INIWIINVHN
—1 W ke VL0
_@mwno NV 33 WIS 03SV8-NOI9 Y
m_m(v -m.v
8 I9VIS L 39VIS 9 39Y1S

01¢

2 INdNI | 1 1naNI SINI T
veE
\_ J
Y
SITWYS 99E]
ONI WIS
2 IndNI | 1 LnaNI SINIT
0801
~ J
SIIMYS 0p8E Oce
102
11 b1y |
. V02
HIZINOMHONAS ||
ONIJVIY3INII0 M J e ina
1 NOTLNO3Y 3SIoN|  Juaxiw
03SYE-NOI93Y [ 03Sva-NOIo [< | 39vMI (30e 202
w NOILISOd |, M
602 mom\ﬁ TVINOZIYOH I $INdNI
G 39vIS b 39Y1S £ 39¢1S 2 39vV1IS I 39vIS

//oom



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

