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(57) ABSTRACT 

Controlling a feature of an encoding process for regions of an 
image pattern representing more than one image when the 
regions include an amount of disparity in the represented 
images that would result in cross-contamination between the 
represented images if encoded with the feature. The control 
may be, for example, any of turning the encoding feature off. 
using the encoding feature less often than when encoding an 
image pattern representing a single image, negatively biasing 
the encoding feature, and enabling the encoding feature for 
regions determined to have Zero or near Zero disparity and 
disabling the feature for all other regions. The represented 
images comprise, for example, any of a stereoscopic view, 
multiple stereoscopic views, multiple views of a same scene, 
and multiple unrelated views. 
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ENCODER OPTIMIZATION OF 
STEREOSCOPIC VIDEO DELIVERY 

SYSTEMS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority to U.S. Provisional 
Patent Application No. 61/082,220, filed 20 Jul. 2008, hereby 
incorporated by reference in its entirety. 

COPYRIGHT NOTICE 

0002. A portion of the disclosure of this patent document 
contains material which is subject to copyright protection. 
The copyright owner has no objection to the facsimile repro 
duction by anyone of the patent document or the patent dis 
closure, as it appears in the Patent and Trademark Office 
patent file or records, but otherwise reserves all copyright 
rights whatsoever. 

BACKGROUND OF THE INVENTION 

0003 1. Field of Invention 
0004. The present invention relates to Video coding and 
more specifically to multi-image and stereoscopic video cod 
ing. 
0005 2. Description of Related Art 
0006. In recent years, content providers have become 
interested in the delivery of stereoscopic (3D) content into the 
home. This interest is driven by the increased popularity and 
production of 3D material, but also the emergence of several 
Stereoscopic devices that are already available to the con 
Sumer. Although several systems have been proposed on the 
delivery of stereoscopic material to the home that combine 
specific video view “arrangement formats with, primarily, 
existing video compression technologies such as ISO MPEG 
2, MPEG-4 AVC/ITU-T H.264, and VC-1, these systems do 
not provide any information on how the video encoding pro 
cess should be performed. This has consequently resulted in 
poorly designed stereo video encoding Solutions with Subpar 
performance, which has been detrimental in the adoption of 
Such systems. 

SUMMARY OF THE INVENTION 

0007. The present inventors have realized the need to 
develop efficient coding systems for multi-image video (e.g., 
multi-view and stereoscopic or 3D video) and other new 
features and be compliant with standard video codecs (e.g., 
monoscopic video compatible codecs). In one embodiment, 
the present invention provides a method of encoding images 
comprising the step of controlling an encoding feature of an 
encoding process for regions of an image pattern representing 
more than one image to be encoded by the encoding process 
when the regions include an amount of disparity in the rep 
resented images that would result in cross-contamination 
between the represented images if encoded with the feature. 
The step of controlling an encoding feature comprises, for 
example, at least one of turning the encoding feature off. 
using the encoding feature less often than when encoding an 
image pattern representing a single image, negatively biasing 
the encoding feature, instituting a relative degree of change in 
the encoding feature where the relative degree of change is 
based on the disparity, at least partially enabling the encoding 
feature for regions determined to have Zero or near Zero 
disparity and disabling the feature for all other regions, and 
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enabling the encoding feature for a region having relatively 
low or no stereoscopic disparity when compared to a corre 
sponding region of another image in the pattern, disabling the 
encoding feature for a region having relatively higher stereo 
scopic disparity, enabling the encoding feature for regions in 
background locations and disabling the encoding feature for 
regions inforeground locations, and at least partially enabling 
the feature for regions determined to have zero or near Zero 
motion and disabling the feature for all other regions. 
0008. The represented images may comprise, for example, 
at least one of a stereoscopic view, multiple stereoscopic 
views, multiple views of a same scene, and multiple unrelated 
views. 
0009. In one embodiment, the method further comprises 
the step of classifying the disparity of a region as being one of 
high disparity, low disparity, and Zero disparity, and using the 
disparity classification to direct the step of controlling. In one 
embodiment, the amount of disparity comprises an amount of 
disparity between neighboring regions in the represented 
images. In one embodiment, the amount of disparity com 
prises an amount of disparity between corresponding regions 
in the represented images. In one embodiment, the amount of 
disparity comprises an amount of Stereoscopic disparity. In 
one embodiment, the disparity is determined by bandpass 
filtering the images, and the bandpass filtering may be applied 
both vertically and horizontally. In one embodiment, the dis 
parity comprises differences in a location of the regions. In 
one embodiment, the amount of disparity comprises an 
amount of illumination change in the corresponding regions, 
where the corresponding regions comprise, for example, cor 
responding regions in a stereoscopic pair of images. In one 
embodiment, the amount of disparity comprises an amount of 
motion estimation between the images. 
0010. In one embodiment, the amount of disparity com 
prises an amount of estimated motion in corresponding 
regions of the more than one image. The motion estimation 
comprises, for example, at least one of a feature based motion 
estimation (e.g., an Enhanced Predictive Zonal Search 
(EPZS)), a pixel based motion estimation, a block based 
motion estimation, phase based motion estimation, frequency 
domain based motion estimation, pixel recursive motion esti 
mation, true motion region motion estimation, and Bayesian 
based motion estimation. 

0011. In various embodiments, the encoding feature com 
prises at least one of de-blocking, transform, and quantiza 
tion, motion compensation, inter-frame prediction, intra 
frame prediction, a color format and sampling configuration. 
The encoding process comprises, for example, a video encod 
ing process. In one embodiment, the encoding process com 
prises High Definition (HD) video encoding. In one embodi 
ment, the encoding process comprises scalable video coding. 
The Scalable video coding comprises, for example, the Scal 
able video coding extension of the AVC/H.264 standard. In 
various embodiments, the encoding process comprises any 
video codecs such any of MPEG codecs, including MPEG 
1/MPEG-2, MPEG-4 Part 2, MPEG-4 AVC/H.264, other pro 
prietarily codecs AVS, VC1, RealVideo, On2 VP6/VP7, or 
other coding techniques including the Multi-View Coding 
Video extension of AVC, Motion JPEG and Motion JPEG 
2OOO. 
0012. The image pattern comprises, for example, a 
“black” and “white' checkerboard arrangement of pixels 
where the “black” pixels comprise pixels of an image of a first 
channel in a stereoscopic view and the “white pixels com 
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prise pixels of a second channel in the stereoscopic view. In 
essence, for example, the image pattern comprises a “multi 
colored “checkerboard' arrangement of pixels where each 
individual “color of the “checkerboard’ comprises pixels of 
an individual one of the more than one images. The “multi 
colored “checkerboard may comprise, for example, more 
than two "colors. Stated more generally, the image pattern 
comprises a "multi-colored arrangement of pixels where 
each individual "color of the arrangement comprises pixels 
of an individual one of the more than one images. The 
arrangement may comprise, for example, any of at least one 
of rows and columns allocated to each "color/image, and a 
modulo-spacing arrangement of locations in the arrangement 
allocated to each “color/image. 
0013. In various embodiment, for example, the encoding 
process comprises one or more of field based encoding, and 
field based encoding performed in at least one of a picture 
level and a macroblock level. 
0014. The amount of disparity may be computed, for 
example, via a process comprising at least one of a picture 
level analysis, analysis of a slice, a region level analysis, a 
macro-block, and block level analysis. In one alternative, the 
amount of disparity may be determined in a step comprising 
computing distortion. Computing distortion may comprise, 
for example, at least one of separating stereo view samples 
and computing distortion based on a 3D view of the separated 
samples, comparing the original images to images repre 
sented in the “checkerboard' after being decoded, comparing 
original pre-image pattern images to the images represented 
in the image pattern after being decoded. The computed dis 
tortion comprises, for example, at least one of luma and 
chroma, a comparison to at least one of the images prior to 
being represented in the image pattern. In yet another alter 
native, disparity itself is determined in a step comprising 
computing distortion wherein the distortion is computed from 
an original pair of 3D images that are Subsequently encoded 
into the image pattern and then comparing the original pair of 
images to the images decoded from the image pattern. 
0015 The method may further comprise, for example, a 
step of reducing quality of at least one image set of the 
represented images. Reducing quality may be performed, for 
example, based on a content of the image set being reduced, 
and/or based on a pricing model that takes into account a 
desired and acceptable level of quality of the image sets. In 
various embodiments, the image sets within the represented 
images are prioritized based on a desired quality, and the step 
of reducing quality, if performed on an image set, is regulated 
according to the image set priority Such that a lower priority 
image set is reduced in quality further than a higher priority 
image set. Further intelligence in reducing quality may also 
be utilized, for example, where the image sets within the 
represented images are prioritized based on a desired quality, 
and the step of reducing quality, if performed on an image set, 
is regulated according to the image set priority and size of the 
image set Such that a lower priority image set is reduced in 
quality further than a higher priority image set unless a higher 
priority image set is too large and additional space or band 
width is needed to carry all of the image sets. The reduction in 
quality need not be uniform across an image set, that is it 
could be performed only on a region or a macroblock/block of 
an image set, and may be performed, for example, on a view 
of a stereoscopic image set. 
0016 Further, the reduction in quality may be performed 
in a Subregion of an image and not for the entire image. For 
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example, this could be done only for a region with high 
texture but not anywhere else. Alternatively, we could have 
within the same image pixels corresponding to one view/Sub 
image in a region being of higher quality and Vice versa for 
other regions 
0017. The invention may also be embodied in a method 
comprising the steps of receiving a stereoscopic pair of 
images, combining the images into an image pattern, evalu 
ating at least one tool for encoding the image pattern, and 
applying at least one of the encoding tools in an encoding 
process if an amount of cross-contamination between the 
images in either the encoding or corresponding decoding 
processes is below a predetermined cross-contamination 
threshold, wherein the encoding process comprises an exist 
ing video format. The step of applying at least one of the 
encoding tools comprises, for example, prioritizing regions 
of the images and applying the encoding tools to each region 
according to the priority. The prioritization comprises, for 
example, high priority regions where at least one encoding 
tool is applied and low priority regions where the coding tools 
are not necessarily applied. In one alternative, the prioritiza 
tion is based on a region passing at least one predetermined 
threshold. The at least one predetermined threshold com 
prises, for example, at least on of a stereo disparity, motion 
detection, luminance difference, and chrominance difference 
thresholds. The threshold/thresholds may be fixed/predefined 
by the application or characteristics of the encoding process, 
random (or pseudorandom) again given the application, or 
adaptive given the content or earlier decisions performed. 
Decisions could be driven by complexity, quality, and of 
course correlation of neighboring (both temporally and spa 
tially) samples. The existing video format comprises, for 
example, a video format not developed for encoding stereo 
scopic images, and may be, for example, a Scalable video 
coding extension of the AVC/H.264 standard. 
0018. The step of evaluating comprises, for example, at 
least one of Stereo disparity analysis, motion estimation 
analysis, luminosity analysis, analysis from multi-pass 
encoding, analysis from pre-processing and earlier passes, 
and Motion Compensation Temporal Filtering (MCTF) 
analysis. The at least one tool comprises at least one of a 
de-blocking tool and a prediction tool. 
0019. This method may further comprise the step of apply 
ing at least one of the encoding tools, and may yet further 
comprises applying at least one of the encoding tools at a 
reduced level if the amount of cross-contamination is within 
an acceptable pre-determined cross-contamination range. 
Cross-contamination comprises, for example, at least one of 
luma, chroma, blocking, and stereo view contamination. 
0020. The step of evaluating comprises, for example, a 
cost process. The cost process may comprise, for example, a 
function of computational costs and contamination costs. The 
cost process may comprise a lagrangian cost process or cost 
ing process. 
0021. This method may further comprise the step of 
exploiting Stereo View Masking (SVM) by applying at least 
one of the encoding tools in an encoding process in cases 
where L-L or List resulting in a higher bias towards 
the quality of one view. In one alternative, exploiting stereo 
view masking (SVM) may be embodied by providing a lower 
quality version of one of the stereoscopic pair of images and 
alternating the lower quality version between Subsequent left 
and right views of the Stereoscopic pair of images. In yet 
another alternative, exploiting stereo view masking (SVM) 
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may be embodied by providing a varying quality of at least 
one of the stereoscopic pair of images wherein the quality is 
selected based on a priority of the image. In still yet another 
alternative, exploiting Stereo View Masking (SVM) may be 
embodied by applying at least one of the encoding tools in an 
encoding process if an amount of cross-contamination in one 
of the images in either the encoding or corresponding decod 
ing processes is above a first predetermined SVM cross 
contamination threshold and an amount of cross-contamina 
tion in the other image in either the encoding or 
corresponding decoding processes is below a second prede 
termined SVM cross-contamination threshold. 
0022. The invention may also be embodied as an encoding 
device, comprising, an input port configured to receive a bit 
pattern comprising image data to be encoded, an encoder 
comprising a set of tools configured to encode aspects of the 
image data to be encoded, and an evaluation processor con 
figured to, evaluate at least one factor between corresponding 
regions of a set of images embedded in the bit pattern of the 
image to be decoded, and regulate an amount of use of at least 
one of the tools based on said evaluation. The factor com 
prises, for example, at least one of disparity, luminance, 
chrominance, and motion estimation. The set of tools com 
prises, for example, at least one of a de-blocking tool and a 
motion prediction tool. The encoder comprises, for example, 
a scalable video encoder, and may further comprise an exten 
sion of an existing video format. 
0023. In one embodiment, the video format comprises 
AVC/H.264. In another embodiment, the video format com 
prises one of AVS and VC1. 
0024 Regulation by an evaluation processor may com 
prise, for example, negatively biasing at least one of the tools 
if at least one of the evaluated factors exceeds a pre-deter 
mined threshold. In one alternative, regulation by the evalu 
ation processor comprises negatively biasing at least one of 
the tools by an amount that varies depending on a priority 
level associated with the evaluated factors. In another alter 
native, regulation by the evaluation processor comprises 
reducing an effect of use of at least one of the tools if at least 
one of the evaluated factors exceeds a pre-determined thresh 
old. 
0025. In one embodiment, the set of images comprises one 
of a stereoscopic view, multiple stereoscopic views, multiple 
views of a same scene, and multiple unrelated views. 
0026 Portions of both the device and methods, and other 
embodiments may be conveniently implemented in program 
ming on a general purpose computer, or networked comput 
ers, and the results may be displayed on an output device 
connected to any of the general purpose, networked comput 
ers, or transmitted to a remote device for output or display. In 
addition, any components of the present invention repre 
sented in a computer program, data sequences, and/or control 
signals may be embodied as an electronic signal broadcast (or 
transmitted) at any frequency in any medium including, but 
not limited to, wireless broadcasts, and transmissions over 
copper wire(s), fiber optic cable(s), and co-ax cable(s), etc. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027. A more complete appreciation of the invention and 
many of the attendant advantages thereof will be readily 
obtained as the same becomes better understood by reference 
to the following detailed description when considered in con 
nection with the accompanying drawings, wherein: 
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0028 FIG. 1 is a diagram illustrating row sequential/field 
interleaved arrangement for the delivery of Stereoscopic 
material; 
0029 FIG. 2 is a diagram illustrating Stereo view recon 
struction of field interleaved pictures; 
0030 FIG.3 is a diagram illustrating a checkerboard inter 
leaved arrangement for the delivery of stereoscopic material 
according to an embodiment of the present invention; 
0031 FIG. 4 is a diagram illustrating Stereo view recon 
struction of checkerboard interleaved pictures according to an 
embodiment of the present invention; 
0032 FIG. 5 is a diagram of a video encoder (i.e. AVC 
encoder) configured according to embodiments of the present 
invention; 
0033 FIG. 6 is a diagram of a video decoder (i.e. AVC 
decoder) capable of decoding optimized coded images/video 
according to an embodiment of the present invention; 
0034 FIG. 7 is a diagram illustrating view disparity analy 
sis and classification using Motion Estimation according to 
an embodiment of the present invention; 
0035 FIG. 8 is a diagram illustrating a view disparity 
analysis and classification of CB interleaved pictures using 
band pass filtering according to an embodiment of the present 
invention; 
0036 FIG. 9 is a diagram illustrating a view disparity 
analysis and classification using band pass filtering according 
to an embodiment of the present invention; 
0037 FIG. 10 is a diagram illustrating an example view 
disparity analysis and classification of CB interleaved pic 
tures using Motion Estimation according to an embodiment 
of the present invention; 
0038 FIG. 11 is a flow chart illustrating de-blocking 
parameter determination according to an embodiment of the 
present invention; 
0039 FIG. 12 is a diagram illustrating 4:2:0 content 
according to an embodiment of the present invention. The 
diagram illustrates that modulo 4 integer samples have no 
cross view contamination for motion estimation and compen 
sation purposes. Limiting motion estimation to those posi 
tions can have considerable impact on both coding perfor 
mance and complexity; 
0040 FIG. 13 is diagram illustrating a field based encod 
ing according to an embodiment of the present invention; and 
0041 FIG. 14 is a block diagram illustrating a coding 
mode decision according to an embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0042 Stereoscopic video formats may include row inter 
leaved (field sequential), checkerboard, pixel/column inter 
leaved, side by side and others, which by nature result in very 
different image characteristics compared to normal images 
and for which Such generic video codecs have been originally 
optimized. Generic video codecs such as AVC/H.264 assume 
that all pixels within an encoded picture belong to the same 
image (or in this case view) and have certain spatio-temporal 
characteristics that could be exploited using techniques such 
as spatio-temporal prediction, e.g., motion estimation and 
intra prediction, transform and quantization, and de-blocking 
among others. 
0043. These characteristics, however, may not always 
exist within these stereo image formats impairing or restrict 
ing the performance of Such tools. In particular, the row 
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interleaved approach arranges two stereo view images into a 
single image by the use of appropriate vertical filtering and 
decimation prior to compression as can be seen in FIG. 1. 
0044 Similarly the reconstruction process involves 
extracting the corresponding pixels from each view from the 
combined image, and generating the missing samples using 
appropriate filters as can be seen in FIG. 2. This suggests that 
spatial correlation among vertically adjacent pixels is consid 
erably lower and special care should be taken when encoding 
Such pictures so as to not contaminate the information of one 
view with that of another. If an encoding solution does not 
adhere to such rules, this may result in artifacts that could be 
rather visible when viewing the content with an appropriate 
Stereoscopic display. 
0045. A checkerboard interleaving method (e.g., FIG. 3 & 
FIG. 4), would result in similar or even more emphasized 
problems. However, the checkerboard method is of particular 
interest because of improved resolution compared to other 
formats, and since it is currently supported by available dis 
play devices. The present inventors have realized the need for 
the creation and adoption of a stereoscopic video format for 
consumer applications assuming, however, the creation of 
appropriate video encoding systems with acceptable quality 
performance. The pixel arrangement, however, presents 
increased challenges to existing video encoders, which 
should be considered during the encoding process. 
0046. The present invention encompasses several meth 
ods, devices, and structures that may be embodied in a variety 
of ways, each of which may be considered during the encod 
ing process which may result in either improved coding per 
formance, measured in increased quality given a fixed bit-rate 
or equivalently reduced bit-rate given a fixed quality target, 
or/and in complexity reduction of Such encoding solutions 
with little if any impact in coding performance. The methods 
presented may be applied to any present or future video 
codec, including Scalable solutions such as the Scalable video 
coding extension (SVC) of AVC/H.264, but also other 
arrangements which may dictate the arrangement within a 
single picture of more than 2 views, i.e., for multi-view video 
coding. 
0047 Methods of the present invention are based prima 

rily on the principle that all available encoding tools should be 
considered in a way that evaluates any possible contamina 
tion of the samples of one view from those of another. De 
blocking in particular, usually performs a filtering process 
across adjacent samples, which, given certain stereoscopic 
arrangements such as the field and checkerboard interleaved 
methods, could considerably impair the stereo experience. It 
is therefore proposed that de-blocking is disabled or appro 
priately controlled for Such material or for regions with Sig 
nificant stereo view disparity. For example, FIG. 11 is a flow 
chart illustrating a de-blocking parameter determination. The 
parameter is determined based on, for example, a given dis 
parity classification process. 
0048 Determination of the extent of stereo view disparity 
may be performed, for example, by using a basic motion 
estimation test between the two views. The test could be 
performed using a block based motion estimation scheme, 
which may also include illumination change characterization, 
such as the Enhanced Predictive Zonal Search (EPZS) pro 
cess, or other methods including pixel-recursive, phase 
based, and true-motion region based motion estimation 
among others (For example, FIG. 7 is a diagram illustrating 
view disparity analysis and classification using Motion Esti 
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mation according to an embodiment of the present invention). 
Using Such processes, regions determined of having Zero or 
near Zero motion could be categorized as Zero Stereo view 
disparity or low stereo view disparity regions, while all others 
are categorized as high Stereo view disparity regions. 
0049. In one embodiment, de-blocking could be permitted 
and appropriately adjusted only on Zero or low disparity 
regions, and disallowed or appropriately adjusted with a 
lower strength de-blocking mechanism on regions with high 
disparity. This could be done for example using appropriately 
arranged slices within the image and associating each one 
with the necessary de-blocking signals. Regions could also be 
characterized using other mechanisms such as the use of band 
pass filters such as the one presented in M. Latzel, J.K. Tsot 
sos, “A robust motion detection and estimation filter for video 
signals.” in Proceedings of the 2001 IEEE International Con 
ference on Image Processing (ICIPO1), Vol. 1, pp. 381-384. 
Oct. 01, and extended in P. Yin, A. M. Tourapis, J. Boyce, 
“Fast decision on picture adaptive frame/field coding for 
H.264. VCIP 2005. Instead of, however, applying such filters 
only vertically, given the stereo view arrangement, the same 
filter could be applied both vertically and horizontally and 
then determining if a region could be classified as a high, low, 
or Zero disparity region. For example, FIG. 8 is a diagram 
illustrating a view disparity analysis and classification of CB 
interleaved pictures using band pass filtering according to an 
embodiment of the present invention. 
0050. In one embodiment this is done by extending these 
methods to support 2D filters. These filters could also be 
applied by Sub-sampling the image eitherhorizontally and/or 
Vertically, and by applying the appropriate filters given the 
orientation of the Sub-Sampling process. For example, we 
may create two Sub-sampled versions of the original stereo 
multiplexed image, the first using horizontal Sub-Sampling, 
and the second using vertical Sub-Sampling. The first version 
is then processed using vertical band pass filtering, while the 
second one is processed using horizontal band pass filtering. 
Samples in both images are then characterized given the 
behavior of these filters and their results are accumulated to 
categorize the entire image. For example, FIG. 9 is a diagram 
illustrating an example view disparity analysis and classifi 
cation of CB interleaved pictures using two stage band pass 
filtering according to an embodiment of the present invention. 
0051. Other methods for categorizing disparity such as 
that described in Adams, “Interlace motion artifact detection 
using vertical frequency detection and analysis. U.S. Pat. 
No. 6,909,469, the contents of which are incorporated herein 
by reference in their entirety, could also be used. It should be 
noted that motion based analysis could be used even for 
already interleaved picture arrangements by either perform 
ing the analysis through decomposing and reconstructing the 
final, full resolution views, or by creating Sub-images of 
lower resolution that contain samples from only one view 
each and performing motion estimation and characterization 
on these Sub-images. For example, FIG. 10 is a diagram 
illustrating an example view disparity analysis and classifi 
cation of CB interleaved pictures using Motion Estimation 
according to an embodiment of the present invention. A cor 
responding process employs a view decomposition stage 
which may involve, for example, filtering or the consideration 
of only aligned samples (i.e. samples only from even or odd 
lines in the image). 
0052. It should be noted that the above disparity analysis is 
not only useful for the selection of the de-blocking mecha 
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nism that is to be applied to each region of an image, but also 
for other purposes Such as the determination of which coding 
tools, such as motion estimation, should be considered for 
encoding a region, which may considerably help in reducing 
encoding complexity. 
0053. In one embodiment, an encoder first performs dis 
parity analysis of an image. If a region is classified as a high 
Stereo view disparity region, tools that may result in contami 
nation of samples of one view with those of another are 
disabled or reduced in consideration priority during the 
encoding decision process. For example, it is observed that 
Sub-Sample motion compensation in existing codecs is per 
formed using a variety of filters that are applied across the 
image. In particular, in AVC/H.264 a 6-tap filter is employed 
for half sample positions, and bilinear filtering is employed 
for quarter-sample and chroma Sub-sample positions. Other 
filters, including bicubic, 2D non-separable, diagonal, and 
others may also be used. 
0054 For high stereo view disparity regions the likelihood 
of sub-sample interpolation is considerably lower, and in fact, 
if used, may result in considerable coding artifacts that the 
residual coding process may need to correct. Therefore, the 
encoder may determine that it is unnecessary to consider Such 
tools for these regions, considerably reducing complexity and 
the possibility of incurring coding artifacts. Similar conclu 
sions could also be made for the consideration of certain 
integer sample positions within the image. In particular, it is 
observed that 4:2:0 content, and the CB interleaving pattern, 
only modulo 4 integer sample positions compared to the 
current position avoid any contamination from a different 
view. For example, see FIG. 12 which is a diagram illustrating 
4:2:0 content according to an embodiment of the present 
invention. The diagram illustrates that modulo 4 integer 
samples have no cross view contamination for motion esti 
mation and compensation purposes. Limiting motion estima 
tion to those positions can have considerable impact on both 
coding performance and complexity. 
0055. In particular positions of distance 1 horizontally or 
vertically result in obvious prediction contamination of the 
luma component, but also partial contamination of the 
chroma component (because of the use of bilinear filtering for 
chroma). Similarly for positions of distance 2 horizontally or 
Vertically, even though luma sample prediction is properly 
performed, are still affected by improper prediction of 
chroma samples. 
0056. In one embodiment, and similar to the sub-sample 
case, an encoder does not consider or reduces the consider 
ation priority (i.e., within a fast motion estimation scheme 
such as EPZS) samples that may result in cross view contami 
nation during the encoding process. Consideration priority 
could be designed in a way Such that we first consider module 
4 integer positions. If the best position using these samples 
does not satisfy a certain thresholding criterion, e.g. distortion 
such as SAD is not below a certain value T1 then all other 
positions are also examined. The remaining positions could 
also be examined in stages based on Stereo view sample 
contamination impact, i.e. first examine modulo distance 
positions (quality impact from chroma contamination only), 
followed by odd distance positions (contamination from both 
luma and chroma samples). 
0057. In one embodiment, this consideration could be 
applied only at a pre-analysis/first encoding pass stage, i.e., 
when pre-analysis statistics are required for the determination 
of encoding parameters, such as quantization parameters, in a 
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multi-pass encoding scheme. In a different embodiment, this 
approach is only considered for certain reference pictures or 
block sizes of a certain size (i.e., for AVC/H.264 only for 
block sizes 8x8 and below) and not for larger partitions for 
which all samples are examined. The approach can also be 
extended for Stereo view multiplexing schemes that consider 
alternating Subsampling for every picture. It should be obvi 
ous to anyone familiar with the art that this approach could be 
easily extended to other color and/or chroma Subsampling 
formats. Furthermore, the above discussions can also be 
extended to intra prediction. 
0.058 Field based coding, even if the stereo view samples 
are not arranged in a row interleaved (field sequential) 
approach, could still be useful for encoding purposes and 
could provide additional benefits. In particular, for the check 
erboard interleaving approach, field coding, both at the pic 
ture and macroblock level, would result in images which full 
Vertical stereo view correspondence which may improve 
compression efficiency. This would also improve the reliabil 
ity of vertical interpolation, which, given the previous discus 
sions, can now be more useful and more reliable for motion 
and intra prediction (i.e. improved performance of Vertical 
intra prediction). Impact on Stereo view quality can also be 
considered during the design and selection of quantization 
matrices for both frame and field coding arrangements. 
0059 FIG. 13 is diagram illustrating a field based encod 
ing according to an embodiment of the present invention. The 
field based coding is both at the picture and macroblock level 
and is useful for various types of stereo view mixing Such as 
checkerboard interleaving. In the illustrated example 
arrangement only horizontal sample contamination exists 
potentially improving coding efficiency. 
0060. In one embodiment, coding performance can be 
considerably improved by performing encoding decisions by 
considering the final output format, i.e. final stereo view 
image including any appropriate interpolation, for evaluating 
the distortion of a given decision. Decisions could include 
picture and macroblock level decisions such as the selection 
of a certain block coding mode, reference, motion vector 
and/or illumination change parameters, intra prediction mode 
among others. Distortion, such as the Sum of absolute differ 
ences (SAD) or sum of square errors (SSE), can be computed 
compared to either the original non interleaved stereo views, 
or the reconstructed Stereo views using the original, non 
encoded stereo interleaved images. For, each coding mode, 
distortion is evaluated by considering the prediction (for low 
complexity or basic motion estimation) or the final recon 
structed (for high complexity) samples and de-multiplexing 
and appropriately interpolating the views. 
0061 Interpolation could be using basic interpolation pro 
cesses (i.e. averaging of all adjacent same view samples), or 
could be done using more complex processes that emulate the 
processing performed prior and/or during display (e.g., see 
FIG. 14 which is a block diagram illustrating a coding mode 
decision according to an embodiment of the present inven 
tion. The coding performance of a mode decision and/or 
motion estimation can be improved if distortion is computed 
by separating Stereo view samples and computing distortion 
given the 3D viewing experience) In particular, assuming the 
usage of lagrangian optimization, video coding decisions can 
be performed using the lagrangian cost of the form: 
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0062 where DLV and DRV are the distortion values for 
the left and right view respectively, L- and L are the 
lagrangian multipliers associated with each view, R is an 
estimate or the actual bit-rate for selecting that coding mode. 
0063 Finally, w is the lagrangian parameter for the rate 
parameter. In one embodiment LLL, giving higher bias 
towards the quality of one view (i.e., left) compared to the 
other (i.e., right) which can help exploit stereo view masking 
characteristics. This method may also be done while consid 
ering the disparity region analysis method described earlier. 
In particular, for example, for Zero or low stereo disparity 
regions we can jointly consider distortion of all views without 
having to perform any additional processing, and only con 
sider this method for high stereo disparity regions therefore 
reducing complexity considerably. 
0064. Based on the present disclosure, various devices of 
varying capability and efficiency may be constructed. An 
exemplary such device is illustrated, for example, in FIG. 5. 
FIG. 5 is a diagram of a video encoder (i.e. AVC encoder) 
configured according to embodiments of the present inven 
tion, and includes, for example, facilities for determination of 
one or more, or any of the above disparity determinations, and 
facilities to adjust, control, or turn off any one or more of 
various described encoding features (or encoding features to 
be developed in the future). 
0065 FIG. 6 is a diagram of a video decoder (i.e. AVC 
decoder) capable of decoding optimized coded images/video 
according to an embodiment of the present invention. The 
decoder is generic, but is fed a signal or otherwise accesses 
data via a bitstream that is encoded according to the present 
invention. The present invention specifically includes any 
decoder, either specialized or generic that is fedor is intended 
to access data (whether transmitted in a bitstream or read from 
a memory storage (e.g., memory Stick, hard drive, I-pod, etc) 
encoded according to any aspect, feature, device, or process 
according to the present invention. 
0066. In describing preferred embodiments of the present 
invention illustrated in the drawings, specific terminology is 
employed for the sake of clarity. However, the present inven 
tion is not intended to be limited to the specific terminology so 
selected, and it is to be understood that each specific element 
includes all technical equivalents which operate in a similar 
manner. Furthermore, the inventors recognize that newly 
developed technologies not now known may also be substi 
tuted for the described parts and still not depart from the scope 
of the present invention. All other described items, including, 
but not limited to encoders, decoders, comparitors, multiplex 
ors, processes, processors, arrangements of hardware, includ 
ing Blu-ray players, patterns, etc should also be considered in 
light of any and all available equivalents. 
0067 Portions of the present invention may be conve 
niently implemented using a conventional general purpose or 
a specialized digital computer or microprocessor pro 
grammed according to the teachings of the present disclosure, 
as will be apparent to those skilled in the computer art. 
0068 Appropriate software coding can readily be pre 
pared by skilled programmers based on the teachings of the 
present disclosure, as will be apparent to those skilled in the 
software art. The invention may also be implemented by the 
preparation of application specific integrated circuits or by 
interconnecting an appropriate network of conventional com 
ponent circuits, as will be readily apparent to those skilled in 
the art based on the present disclosure. 
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0069. The present invention includes a computer program 
product which is a storage medium (media) having instruc 
tions stored thereon/in which can be used to control, or cause, 
a computer to perform any of the processes of the present 
invention. The storage medium can include, but is not limited 
to, any type of disk including floppy disks, mini disks (MD's), 
optical discs, DVD, HD-DVD, Blue-ray, CD-ROMS, CD or 
DVD RW+/-, micro-drive, and magneto-optical disks, 
ROMs, RAMS, EPROMs, EEPROMs, DRAMs, VRAMs, 
flash memory devices (including flash cards, memory Sticks), 
magnetic or optical cards, SIM cards, MEMS, nanosystems 
(including molecular memory ICs), RAID devices, remote 
data storage/archive/warehousing, or any type of media or 
device Suitable for storing instructions and/or data. 
0070 Stored on any one of the computer readable medium 
(media), the present invention includes Software for control 
ling both the hardware of the general purposef specialized 
computer or microprocessor, and for enabling the computer 
or microprocessor to interact with a human user or other 
mechanism utilizing the results of the present invention. Such 
software may include, but is not limited to, device drivers, 
operating systems, and user applications. Ultimately, Such 
computer readable media further includes software for per 
forming the present invention, as described above. 
0071 Included in the programming (software) of the gen 
eral/specialized computer or microprocessor are software 
modules for implementing the teachings of the present inven 
tion, including, but not limited to, preparing a checkerboard 
of pixels from more than one image, encoding a checkerboard 
as a frame of a video format, encoding a checkerboard as a 
frame of a video format and controlling at least one encoding 
feature for regions of an image pattern in the checkerboard 
representing more than one image where the regions include 
an amount of disparity in the represented images that would 
result in cross-contamination between the represented images 
if encoded without controlling the feature, packaging a 
checkerboard encoded set of images into a transport format, 
decoding a transport format containing a checkerboard 
encoded set of images, decoding a video format including a 
patterned set of images in at least one frame, decoding a video 
format including a checkerboard pattern of data for images, 
decoding a video format including a checkerboard pattern of 
image data representing 1 and 2" channel image data of a 
3D image, recognizingapatterned set of images in at least one 
frame images in at least one frame, and the display, storage, or 
communication of results according to the processes of the 
present invention. 
0072 Thus, embodiments of the present invention may 
relate to one or more of the Enumerated Example Embodi 
ments (EEEs) below, each of which are examples, and, as 
with any other related discussion provided above, should not 
be construed as limiting any claim or claims provided yet 
further below as they stand now or as later amended, replaced, 
or added. Likewise, these examples should not be considered 
as limiting with respect to any claim or claims of any related 
patents and/or patent applications (including any foreign or 
international counterpart applications and/or patents, divi 
sionals, continuations, re-issues, etc.). Examples: 
(0073 Enumerated Example Embodiment 1 (EEE1). A 
method of encoding images comprising the step of control 
ling an encoding feature of an encoding process for regions of 
an image pattern representing more than one image to be 
encoded by the encoding process when the regions include an 
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amount of disparity in the represented images that would 
result in cross-contamination between the represented images 
if encoded with the feature. 
0074 EEE2. The method according to EEE1, wherein the 
step of controlling an encoding feature comprises turning the 
encoding feature off. 
0075 EEE3. The method according to EEE1, wherein the 
step of controlling an encoding feature comprises using the 
encoding feature less often than when encoding an image 
pattern representing a single image. 
0076 EEE4. The method according to EEE1, wherein the 
step of controlling an encoding feature comprises negatively 
biasing the encoding feature. 
0077 EEE5. The method according to EEE1, wherein the 
represented images comprise one of a stereoscopic view, 
multiple stereoscopic views, multiple views of a same scene, 
and multiple unrelated views. 
0078 EEE6. The method according to EEE1, wherein the 
step of controlling comprises a relative degree of change in 
the encoding feature and the relative degree of change is 
based on the disparity. 
0079 EEE7. The method according to EEE1, wherein the 
step of controlling comprises at least partially enabling the 
encoding feature for regions determined to have Zero or near 
Zero disparity and disabling the feature for all other regions. 
0080 EEE8. The method according to EEE1, further com 
prising the step of determining the disparity by bandpass 
filtering the images. 
I0081 EEE9. The method according to EEE8, wherein the 
bandpass filtering is applied both vertically and horizontally. 
I0082 EEE 10. The method according to EEE1, further 
comprising the step of classifying the disparity of a region as 
being one of high disparity, low disparity, and Zero disparity, 
and using the disparity classification to direct the step of 
controlling. 
I0083) EEE11. The method according to EEE1, wherein 
the amount of disparity comprises an amount of disparity 
between neighboring regions in the represented images. 
I0084 EEE 12. The method according to EEE1, wherein 
the amount of disparity comprises an amount of disparity 
between corresponding regions in the represented images. 
I0085 EEE13. The method according to EEE12, wherein 
the amount of disparity comprises an amount of stereoscopic 
disparity. 
I0086 EEE 14. The method according to EEE13, wherein 
the step of controlling comprises enabling the encoding fea 
ture for a region having relatively low or no stereoscopic 
disparity when compared to a corresponding region of 
another image in the pattern, and disabling the encoding 
feature for a region having relatively higher stereoscopic 
disparity. 
I0087 EEE 15. The method according to EEE1, wherein 
the disparity comprise differences in a location of the regions. 
I0088 EEE 16. The method according to EEE15, wherein 
the step of controlling comprises enabling the encoding fea 
ture for regions in background locations and disabling the 
encoding feature for regions in foreground locations. 
I0089 EEE17. The method according to EEE1, wherein 
the amount of disparity comprises an amount of estimated 
motion in corresponding regions of the more than one image. 
0090 EEE18. The method according to EEE17, wherein 
the estimated motion comprises a feature based motion esti 
mation. 
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(0091 EEE19. The method according to EEE17, wherein 
the estimated motion comprises a pixel based motion estima 
tion. 
0092 EEE20. The method according to EEE17, wherein 
the estimated motion comprises at least one of a block based, 
phase based, frequency domain, pixel recursive, true motion 
region, and Bayesian based motion estimations. 
(0093. EEE21. The method according to EEE17, wherein 
the estimated motion comprises the Enhanced Predictive 
Zonal Search (EPZS). 
(0094 EEE22. The method according to EEE17, wherein 
the step of controlling comprises at least partially enabling 
the feature for regions determined to have zero or near Zero 
motion and disabling the feature for all other regions. 
(0095 EEE23. The method according to EEE17, wherein 
the amount of disparity comprises an amount of illumination 
change in the corresponding regions. 
(0096 EEE24. The method according to EEE23, wherein 
the corresponding regions comprise corresponding regions in 
a stereoscopic pair of images. 
(0097 EEE25. The method according to EEE1, wherein 
the amount of disparity comprises an amount of motion esti 
mation between the images. 
(0098 EEE26. The method according to EEE25, wherein 
the motion estimation is determined via a search comprising 
an Enhanced Predictive Zonal Search (EPZS). 
(0099 EEE27. The method according to EEE1, wherein 
the encoding feature comprises one of de-blocking, trans 
form, and quantization. 
0100 EEE28. The method according to EEE1, wherein 
the encoding feature comprises motion compensation. 
0101 EEE29. The method according to EEE1, wherein 
the encoding feature comprises at least one of inter-frame and 
intra-frame prediction. 
0102 EEE30. The method according to EEE1, wherein 
the encoding feature comprises a transform. 
(0103) EEE31. The method according to EEE30, wherein 
the encoding feature further comprises quantization. 
0104 EEE32. The method according to EEE1, wherein 
the encoding feature comprises at least one of a color format 
and sampling configuration. 
0105 EEE33. The method according to EEE1, wherein 
the encoding process comprises a video encoding process. 
0106 EEE34. The method according to EEE33, wherein 
the video encoding process comprises High Definition video 
encoding. 
0107 EEE35. The method according to EEE1, wherein 
the encoding process comprises scalable video coding. 
(0.108 EEE36. The method according to EEE35, wherein 
the Scalable video coding comprises the scalable video cod 
ing extension of the AVC/H.264 standard 
0109 EEE37. The method according to EEE1, wherein 
the encoding process comprises video. 
0110 EEE38. The method according to EEE1, wherein 
the encoding gprocess comprises any of any of MPEG 
codecs, including MPEG-1, MPEG-2, MPEG-4 Part 2 and 
MPEG-4 AVC/H.264, or other codecs such as VC1, 
RealVideo, On2VP6/VP7, or other coding techniques includ 
ing the Multi-view Video Coding extension of AVC. 
0111 EEE39. The method according to EEE1, wherein 
the image pattern comprises a “black” and “white' checker 
board arrangement of pixels where the “black” pixels com 
prise pixels of an image of a first channel in a stereoscopic 
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view and the “white pixels comprise pixels of a second 
channel in the stereoscopic view. 
0112 EEE40. The method according to EEE1, wherein 
the image pattern comprises a “multi-colored “checker 
board' arrangement of pixels where each individual “color” 
of the “checkerboard’ comprises pixels of an individual one 
of the more than one images. 
0113. EEE41. The method according to EEE40, wherein 
the “multi-colored “checkerboard’ comprises more than 
two “colors. 
0114 EEE42. The method according to EEE1, wherein 
the image pattern comprises a “multi-colored arrangement 
of pixels where each individual “color of the arrangement 
comprises pixels of an individual one of the more than one 
images. 
0115 EEE43. The method according to EEE42, wherein 
the arrangement comprises an arrangement of at least one of 
rows and columns allocated to each "color/image. 
0116 EEE44. The method according to EEE42, wherein 
the arrangement comprises a modulo-spacing arrangement of 
locations in the arrangement allocated to each "color/image. 
0117 EEE45. The method according to EEE1, wherein 
the encoding process comprises field based encoding. 
0118 EEE46. The method according to EEE1, wherein 
the encoding process comprises field based encoding per 
formed in at least one of a picture level and a macroblock 
level. 
0119) EEE47. The method according to EEE1, wherein 
the amount of disparity is computed via a process comprising 
at least one of a picture level analysis, analysis of a slice, a 
region level analysis, a macro-block, and block level analysis. 
0120 EEE48. The method according to EEE1, wherein 
the amount of disparity is determined in a step comprising 
computing distortion. 
0121 EEE49. The method according to EEE48, wherein 
the step of computing distortion comprises separating stereo 
view samples and computing distortion based on a 3D view of 
the separated Samples. 
0122 EEE50. The method according to EEE48, wherein 
the computed distortion comprises at least one of luma and 
chroma. 
(0123. EEE51. The method according to EEE48, wherein 
the computed distortion comprises a comparison to at least 
one of the images prior to being represented in the image 
pattern. 
(0.124 EEE52. The method according to EEE40, wherein 
the amount of disparity is determined in a step comprising 
computing distortion computed by comparing the original 
images to images represented in the “checkerboard' after 
being decoded. 
0125 EEE53. The method according to EEE1, wherein 
the amount of disparity is determined in a step comprising 
computing distortion wherein the distortion is computed by 
comparing original pre-image pattern images to the images 
represented in the image pattern after being decoded. 
0126 EEE54. The method according to EEE1, wherein 
the amount of disparity is determined in a step comprising 
computing distortion wherein the distortion is computed from 
an original pair of 3D images that are Subsequently encoded 
into the image pattern and then comparing the original pair of 
images to the images decoded from the image pattern. 
0127 EEE55. The method according to EEE1, further 
comprising the step of reducing quality of at least a region of 
at least one image set of the represented images. 
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I0128. EEE56. The method according to EEE55, wherein 
the step of reducing quality is performed based on a content of 
the image set being reduced. 
I0129. EEE57. The method according to EEE55, wherein 
the step of reducing quality is performed based on a pricing 
model that takes into accounta desired and acceptable level of 
quality of the image sets. 
I0130 EEE58. The method according to EEE55, wherein 
the image sets within the represented images are prioritized 
based on a desired quality, and the step of reducing quality, if 
performed on an image set, is regulated according to the 
image set priority Such that a lower priority image set is 
reduced in quality further than a higher priority image set. 
I0131 EEE59. The method according to EEE55, wherein 
the image sets within the represented images are prioritized 
based on a desired quality, and the step of reducing quality, if 
performed on an image set, is regulated according to the 
image set priority and size of the image set such that a lower 
priority image set is reduced in quality further than a higher 
priority image set unless a higher priority image set is too 
large and additional space or bandwidth is needed to carry all 
of the image sets. 
(0132 EEE60. The method according to EEE55, wherein 
the step of reducing quality is performed on a view of a 
Stereoscopic image set. 
I0133) EEE61. A method comprising the steps of: 
0.134 receiving a stereoscopic pair of images; 
0.135 combining the images into an image pattern; 
0.136 evaluating at least one tool for encoding the image 
pattern; and 
0.137 applying at least one of the encoding tools in an 
encoding process if an amount of cross-contamination 
between the images in either the encoding or corresponding 
decoding processes is below a predetermined cross-contami 
nation threshold; 
0.138 wherein the encoding process comprises an existing 
video format. 
I0139 EEE62. The method according to EEE61, wherein 
the step of applying at least one of the encoding tools com 
prises prioritizing regions of the images and applying the 
encoding tools to each region according to the priority. 
(O140 EEE63. The method according to EEE62, wherein 
the prioritization comprises high priority regions where at 
least one encoding tool is applied and low priority regions 
where the coding tools are not necessarily applied. 
0141 EEE64. The method according to EEE62, wherein 
the prioritization is based on a region passing at least one 
predetermined threshold. 
0142 EEE65. The method according to EEE64, wherein 
the at least one predetermined threshold comprises at least on 
of a stereo disparity, motion detection, luminance difference, 
and chrominance difference thresholds. 
0143. EEE66. The method according to EEE61, wherein 
the existing video format comprises a video format not devel 
oped for encoding stereoscopic images. 
0144) EEE67. The method according to EEE61, wherein 
the existing video format comprises a scalable video coding 
extension. 
(0145 EEE68. The method according to EEE61, wherein 
the step of evaluating comprises at least one of stereo dispar 
ity analysis, motion estimation analysis, luminosity analysis, 
analysis from multi-pass encoding, analysis from pre-pro 
cessing and earlier passes, and Motion Compensation Tem 
poral Filtering (MCTF) analysis. 
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0146 EEE69. The method according to EEE61, wherein 
at least one tool comprises at least one of a de-blocking tool 
and a prediction tool. 
0147 EEE70. The method according to EEE61, further 
comprising the step of applying at least one of the encoding 
tools, comprises applying at least one of the encoding tools at 
a reduced level if the amount of cross-contamination is within 
an acceptable pre-determined cross-contamination range. 
0148 EEE71. The method according to EEE61, wherein 
the cross-contamination comprises at least one of luma, 
chroma, blocking, and Stereo view contamination. 
0149 EEE72. The method according to EEE61, wherein 
the step of evaluating comprises a cost process. 
0150 EEE73. The method according to EEE72, wherein 
the cost process comprises a function of computational costs 
and contamination costs. 
0151 EEE74. The method according to EEE72, wherein 
the cost process comprises a lagrangian cost comprising 

0152 where 
0153 D, and D are distortion values for left and right 
images of the image pair, 
0154 up and L are lagrangian multipliers associated 
with each image, 
0155 R is an estimate or an actual bit-rate for selecting a 
coding mode comprising the encoding tools, and 
0156 w is a lagrangian parameter for the rate parameter. 
(O157 EEE75. The method according to EEE74, further 
comprising the step of exploiting Stereo View Masking 
(SVM) by applying at least one of the encoding tools in an 
encoding process in cases where ultur- or lip-Llr result 
ing in a higher bias towards the quality of one view. 
0158 EEE76. The method according to EEE61, further 
comprising the step of exploiting stereo view masking (SVM) 
by providing a lower quality version of one of the stereo 
scopic pair of images and alternating the lower quality ver 
sion between subsequent left and right views of the stereo 
Scopic pair of images. 
0159 EEE77. The method according to EEE61, further 
comprising the step of exploiting stereo view masking (SVM) 
by providing a varying quality of at least one of the stereo 
scopic pair of images wherein the quality is selected based on 
a priority of the image. 
(0160 EEE78. The method according to EEE61, further 
comprising the step of exploiting Stereo View Masking 
(SVM) by applying at least one of the encoding tools in an 
encoding process if an amount of cross-contamination in one 
of the images in either the encoding or corresponding decod 
ing processes is above a first predetermined SVM cross 
contamination threshold and an amount of cross-contamina 
tion in the other image in either the encoding or 
corresponding decoding processes is below a second prede 
termined SVM cross-contamination threshold. 
0161 EEE79. An encoding device, comprising: 
0162 an input port configured to receive a bit pattern 
comprising image data to be encoded; 
0163 an encoder comprising a set of tools configured to 
encode aspects of the image data to be encoded; 
0164 an evaluation processor configured to, evaluate at 
least one factor between corresponding regions of a set of 
images embedded in the bit pattern of the image to be 
decoded, and 
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0.165 regulate an amount of use of at least one of the tools 
based on said evaluation. 
(0166 EEE80. The encoding device according to EEE79, 
wherein said factor comprises at least one of disparity, lumi 
nance, chrominance, and motion estimation. 
(0167 EEE81. The encoding device according to EEE79, 
wherein the set of tools comprises at least one of a de-block 
ing tool and a motion prediction tool. 
(0168 EEE82. The encoding device according to EEE79, 
wherein the encoder comprises a Scalable video encoder. 
(0169 EEE83. The encoding device according to EEE82, 
wherein the scalable video encoder comprises an extension of 
an existing video format. 
(0170 EEE84. The encoding device according to EEE83, 
wherein the video format comprises AVC/H.264. 
(0171 EEE85. The encoding device according to EEE83, 
wherein the video format comprises one of AVS and VC1. 
(0172 EEE86. The encoding device according to EEE79, 
wherein the regulation by the evaluation processor comprises 
negatively biasing at least one of the tools if at least one of the 
evaluated factors exceeds a pre-determined threshold. 
(0173 EEE87. The encoding device according to EEE79, 
wherein the regulation by the evaluation processor comprises 
negatively biasing at least one of the tools by an amount that 
varies depending on a priority level associated with the evalu 
ated factors. 
(0174 EEE88. The encoding device according to EEE79, 
wherein the regulation by the evaluation processor comprises 
reducing an effect of use of at least one of the tools if at least 
one of the evaluated factors exceeds a pre-determined thresh 
old. 
(0175 EEE89. The encoding device according to EEE79, 
wherein the set of images comprises one of a stereoscopic 
view, multiple stereoscopic views, multiple views of a same 
scene, and multiple unrelated views. 
0176 EEE90. An add-on device, comprising a decoded 
Video input port, and a multi-view signal output port, wherein 
the add-on device is configured to processes a video received 
on the input port that comprises a decoded multi-view-in 
each-frame video to produce a multi-view signal to be trans 
mitted by the output port. 
(0177 EEE91. The add-on device according to EEE90, 
wherein the decoded multi-view-in-each-frame video com 
prises a 3D video having left and right views embedded in 
each frame of the video. 
(0178 EEE92. The add-on device according to EEE91, 
wherein at least one of the input port and the output port 
comprises a wireless port. 
(0179 EEE93. The add-on device according to EEE90, 
wherein the decoded multi-view-in-each-frame video com 
prises a video that was decompressed from a checkerboard 
pattern. 
0180 EEE94. The add-on device according to EEE90, 
wherein the decoded multi-view-in-each-frame video com 
prises a video that was decompressed from a checkerboard 
pattern and was encoded in the checkerboard pattern via a 
method that included a step of controlling at least one encod 
ing feature based on a disparity between at least two of the 
views of an original video from which that encoding was 
made. 
0181. The present invention may suitably comprise, con 
sist of, or consist essentially of any of element (the various 
parts or features of the invention) and their equivalents as 
described herein. Further, the present invention illustratively 
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disclosed herein may be practiced in the absence of any 
element, whether or not specifically disclosed herein. Obvi 
ously, numerous modifications and variations of the present 
invention are possible in light of the above teachings. It is 
therefore to be understood that within the scope of claims to 
be included in a Subsequently filed utility patent application, 
the invention may be practiced otherwise than as specifically 
described herein. 

1. A method of encoding images comprising the step of 
turning off or negatively biasing an encoding feature of an 
encoding process for regions of an image pattern representing 
more than one image to be encoded by the encoding process 
when the regions include an amount of disparity in the rep 
resented images. 

2. The method according to claim 1, wherein the image 
pattern comprises a checkerboard arrangement of pixels com 
prising two channels of a stereoscopic view. 

3. The method according to claim 1, wherein the disparity 
is determined by at least one of bandpass filtering the image 
patterns and computing distortion, wherein the distortion is 
computed by comparing original pre-image pattern images to 
the images represented in the image pattern after being 
decoded. 

4. The method according to claim 1, wherein the amount of 
disparity comprises at least one of an amount of estimated 
motion in corresponding regions of the images, and an 
amount of illumination change in corresponding regions of 
the images. 

5. An encoding device, comprising: 
an input port configured to receive a bit pattern comprising 

image data to be encoded; 
an encoder comprising a set of tools configured to encode 

aspects of the image data to be encoded; 
an evaluation processor configured to, 
evaluate at least one factor between corresponding regions 

of a set of images embedded in the bit pattern of the 
image to be decoded, and 

regulate an amount of use of at least one of the tools based 
on said evaluation. 

6. The encoding device according to claim 5, wherein said 
factor comprises at least one of disparity, luminance, chromi 
nance, and motion estimation. 

7. The encoding device according to claim 5, wherein the 
set of tools comprises at least one of a deblocking tool and a 
motion prediction tool. 

8. The encoding device according to claim 5, wherein the 
encoder comprises a Scalable video encoder. 

9. The encoding device according to claim 5, wherein the 
regulation by the evaluation processor comprises reducing an 
effect of use of at least one of the tools if at least one of the 
evaluated factors exceeds a pre-determined threshold. 

10. The encoding device according to claim 5, wherein the 
images comprises one of a stereoscopic view, multiple Ste 
reoscopic views, multiple views of a same scene, and multiple 
unrelated views. 

11. A use of a device, comprising a decoded video input 
port, and a multi-view signal output port, wherein the device 
is configured to processes a video received on the input port 
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that comprises a decoded multi-view-in-each-frame video to 
produce a multi-view signal to be transmitted by the output 
port, wherein when the decoded multi-view-in-each-frame 
video comprises a 3D video having left and right views 
embedded in each frame of the video that had been encoded 
by controlling at least one encoding feature based on an 
evaluation of a factor between the left and right views the 
device produces a stereoscopic multi-view signal in a format 
recognized by a display connected to the output port, 

the use being that the device is used to decode the multi 
view-in-each-frame video from a checkerboard pattern 
of pixels comprising the left and the right view. 

12. The use of the device according to claim 11, wherein 
the device is embedded in a media player. 

13. The use of the device according to claim 11, wherein 
the decoded multi-view-in-each-frame video comprises a ste 
reoscopic video that was decompressed from the checker 
board pattern while controlling said feature upon evaluation 
of said factor comprising a disparity between at least two of 
the views of an original video from which the encoding was 
made. 

14. An electronic readable media having instructions 
stored thereon that, when loaded into and executed by a 
processing device, cause the processing device to perform the 
step of claim 1. 

15. The method according to claim 1, further comprising 
the step of reducing quality of at least a region of at least one 
image set of the represented images. 

16. The method according to claim 15, wherein the step of 
reducing quality is performed based on a content of the image 
set being reduced. 

17. The method according to claim 15, wherein the step of 
reducing quality is performed based on a pricing model that 
takes into accounta desired and acceptable level of quality of 
the image sets. 

18. The method according to claim 15, wherein image sets 
within the represented images are prioritized based on a 
desired quality, and the step of reducing quality, if performed 
on an image set, is regulated according to the image set 
priority Such that a lower priority image set is reduced in 
quality further than a higher priority image set. 

19. The method according to claim 15, wherein image sets 
within the represented images are prioritized based on a 
desired quality, and the step of reducing quality, if performed 
on an image set, is regulated according to the image set 
priority and size of the image set Such that a lower priority 
image set is reduced in quality further than a higher priority 
image set unless a higher priority image set is too large and 
additional space or bandwidth is needed to carry all of the 
image sets. 


