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METHOD AND APPARATUS FOR 
PROVIDING REDUCED RESOLUTION 

UPDATE MODE FOR MULTI-VIEW VIDEO 
CODING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Application Ser. No. 60/757,291, entitled “System Pro 
viding Reduced Resolution Update Mode for Multi-vieW 
Video Coding”, ?led 9 Jan. 2006, Which is incorporated by 
reference herein in its entirety. Moreover, this. application 
claims the bene?t of US. Provisional Application Ser. No. 
60/757,289, entitled “Multi-V1eW Video Coding System”, 
?led 9 J an. 2006, Which is incorporated by reference herein in 
its entirety. Moreover, this application is related to the non 
provisional application, Attorney Docket No. PU060004, 
entitled “Methods and Apparatus for Multi-VieW Video Cod 
ing”, Which is commonly assigned, incorporated by reference 
in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to video 
encoding and decoding and, more particularly, to a method 
and apparatus for providing a reduced resolution update 
mode for Multi-vieW Video Coding (MVC). 

BACKGROUND OF THE INVENTION 

[0003] A Multi-vieW Video Coding (MVC) sequence is a 
set of tWo or more video sequences that capture the same 
scene from a different vieW point. A possible approach to the 
encoding of a multi-vieW video sequence is to encode each 
single vieW independently. In this case, any existing video 
coding standard, as for example, the International Telecom 
munication Union, Telecommunication Sector (ITU-T) 
H.263 recommendation (hereinafter the “H.263 Recommen 
dation”) and the International Organization for Standardiza 
tion/Intemational Electrotechnical Commission (ISO/IEC) 
Moving Picture Experts Group-4 (MPEG-4) Part 10 
Advanced Video Coding (AVC) standard/International Tele 
communication Union, Telecommunication Sector (ITU-T) 
H.264 recommendation (hereinafter the “MPEG-4 AVC stan 
dard”) can be used. The approach has loW compression e?i 
ciency since it only exploits the temporal redundancy 
betWeen pictures of the same video sequence. 
[0004] The Reduced-Resolution Update mode Was intro 
duced in the H.263 Recommendation to alloW an increase in 
the coding picture rate While maintaining su?icient subjective 
quality. Although the syntax of a bitstream encoded in this 
mode Was essentially identical to a bitstream coded in full 
resolution, the main difference Was on hoW all modes Within 
the bitstream Were interpreted, and hoW the residual informa 
tion Was considered and added after motion compensation. 
More speci?cally, an image in this mode had 1A the number of 
macroblocks compared to a full resolution coded picture, 
While motion vector data Was associated With block sizes of 
32x32 and 16x16 of the full resolution picture instead of 
16x16 and 8x8, respectively. On the other hand, discrete 
cosine transform (DCT) and texture data are associated With 
8x8 blocks of a reduced resolution image, While an upsam 
pling process is required in order to generate the ?nal full 
image representation. 
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[0005] Although this process could result in a reduction in 
objective quality, this is more than compensated from the 
reduction of bits that need to be encoded due to the reduced 
number (by 4) of modes, motion data, and residuals. This is 
especially important at very loW bit rates Where modes and 
motion data can be considerably more than the residual. Sub 
jective quality Was also far less impaired compared to obj ec 
tive quality. Also, this process can be seen as someWhat simi 
lar to the application of a loW pass ?lter on the residual data 
prior to encoding, Which, hoWever, requires the transmission 
of all modes, motion data, and ?ltered residuals, thus being 
less e?icient. 
[0006] Some notable differences of the RRU mode com 
pared to normal encoding are the consideration of larger 
block sizes and the subsampling of the residual prior to 
encoding. The ?rst difference alloWs for a signi?cant over 
head reduction Within the bitstream (critical for loWer bit 
rates), While the second difference can be seen as a “spatial” 
quantization process. 
[0007] More speci?cally, to support RRU Within the syntax 
of the MPEG-4 AVC standard, a neW slice parameter (reduce 
d_resolution_update) Was introduced according to Which the 
current slice is subdivided into (RRUWidth*l6)><(RRU 
height* 1 6) size macroblocks. Unlike the H.263 Recommen 
dation, it is not necessary for RRUWidth to be equal to RRU 
height. Additional slice parameters can be included, more 
speci?cally rru_Width_scale:RRUWidth and rru_height_ 
scale:RRUheight Which alloW us to reduce resolution hori 
zontally or vertically at any desired ratio. Possible options, for 
example, include scaling by l horizontally & 2 vertically 
(MBs are of size 16x32), 2 vertically & l horizontally (MB 
size 32x1 6), or, in general, to have macroblocks of size (rru_ 
Width_scale* l 6)><(rru_height_scale* l 6). 
[0008] In a special case, for example, 
RRUWidth:RRUheight:2 and the RRU slice macroblocks 
Will then be of size 32><32. In this case, all macroblock par 
titions and sub-partitions have to be scaled by 2 horizontally 
and 2 vertically. Turning to FIG. 1, a diagram for exemplary 
macroblock partitions 100 and sub-macroblock partitions 
150 in a Reduced Resolution Update (RRU) mode is indi 
cated generally by the reference numeral 100. Unlike the 
H.263 Recommendation, Where motion vector data had to be 
divided by 2 to conform to the standards speci?cs, this is not 
necessary in the MPEG-4 AVC standard and motion vector 
data can be coded in full resolution/subpel accuracy. Skipped 
macroblocks in P slices in this mode are considered as of 
having a 32x32 size, While the process for computing their 
associated motion data remains unchanged, although obvi 
ously We need to noW consider 32><32 neighbors instead of 
1 6x 1 6. 

[0009] Another key difference of this extension, although 
optional, is that in the MPEG-4 AVC standard, texture data 
does not have to represent information from a loWer resolu 
tion image. Since intra coding in the MPEG-4 AVC standard 
is performed through the consideration of spatial prediction 
methods using either 4x4 or l6><l6 block sizes, this can be 
extended, similarly to inter prediction modes, to 8x8 and 
32x32 intra prediction block sizes. Prediction modes never 
theless remain more or less the same, although noW more 
samples are used to generate the prediction signal. 
[0010] The residual data is then doWnsampled and is coded 
using the same transform and quantization process already 
available in the MPEG-4 AVC standard. The same process is 
applied for both Luma and Chroma samples. During decod 
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ing, the residual data needs to be upsampled. The doWnsam 
pling process is done only in the encoder and, hence, does not 
need to be standardiZed. The upsampling process must be 
matched in the encoder and the decoder, and so must be 
standardiZed. Possible upsampling methods that could be 
used are the Zero or ?rst order hold or by considering a similar 
strategy as in the H.263 Recommendation. 
[0011] The MPEG-4 AVC standard also considers an in 
loop deblocking ?lter, applied to 4><4 block edges. Since 
currently the prediction process is applied to block siZes of 
8x8 and above, this process is modi?ed to consider 8x8 block 
edges instead. 
[0012] Different slices in the same picture may have differ 
ent values of reduced_resolution_update, rru_Width_scale 
and rru_height_scale. Since the in-loop deblocking ?lter is 
applied across slice boundaries, blocks on either side of the 
slice boundary may have been coded at different resolutions. 
In this case, We need to consider for the deblocking ?lter 
parameters computation, the largest quantization parameter 
(QP) value among the tWo neighboring 4><4 normal blocks on 
a given 8x8 edge, While the strength of the deblocking is noW 
based on the total number of non-Zero coef?cients of the tWo 
blocks. 
[0013] To support Flexible Macroblock Ordering as indi 
cated by num_slice_groups_minusl greater than 0 in the 
picture parameter sets, With the Reduced Resolution Update 
mode, an additional parameter referred to as reduced_resolu 
tion_update_enable is transmitted in the picture parameter 
set. It is not alloWed to encode a slice using the Reduced 
Resolution Mode if FMO is present and this parameter is not 
set. Furthermore, if this parameter is set, the parameters rru_ 
max_Width_scale and rru_max_height_scale should also be 
transmitted. These parameters ensure that the map provided 
can alWays support all possible Reduced Resolution Update 
macroblock siZes. This means that the folloWing parameters 
should conform to the folloWing conditions: 
[0014] max_Width_scale % rru_Width_scale:0, 
[0015] max_height_scale % rru_height_scale:0 and, 
[0016] max_Width_scale>0, max_height_scale>0. 
[0017] The FMO slice group map that is transmitted corre 
sponds to the loWest alloWed reduced resolution, correspond 
ing to rru_max_Width_scale and rru_max_height_scale. Note 
that if multiple macroblock resolutions are used then rru_ 
max_Width_scale and rru_max_height_scale need to be mul 
tiples of the least common multiple of all possible resolutions 
Within the same picture. 
[0018] Direct modes in the MPEG-4 AVC standard are 
affected depending on Whether the current slice is in reduced 
resolution mode, or the listl reference is in reduced resolution 
mode and the current one is not. For the direct mode case, 
When the current picture is in reduced resolution and the 
reference picture is in full resolution, a similar method is 
borroWed from that is currently employed Within the 
MPEG-4 AVC standard When directi8><8_inference_?ag is 
enabled. According to this method, co-located partitions are 
assigned by considering only the corresponding comer 4><4 
blocks (comer is based on block indices) of an 8x8 partition. 
In our case if direct belongs to a reduced resolution slice, 
motion vectors and references for the co-located partitions 
are derived as if directi8><8_inference_?ag Was set to 1. This 
can be seen also as a doWnsampling of the motion ?eld of the 
co-located reference. Although not necessary, if directi8><8_ 
inference_?ag Was already set Within the bitstream, this pro 
cess could be applied tWice. For the case When the current 
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slice is not in reduced resolution mode, but its ?rst listl 
reference is, all motion data of this reduced resolution refer 
ence is to be ?rst upsampled. Motion data can be upsampled 
using Zero order hold, Which is the method With the least 
complexity. Other ?ltering methods, for example similar to 
the process used for the upsampling of the residual data, or 
?rst order hold, could also be used. 
[0019] Some other tools of the MPEG-4 AVC standard are 
also affected due to the consideration of this mode. More 
speci?cally, macroblock adaptive ?eld frame mode (MB 
AFF) needs to be noW considered using a 32x64 super-mac 
roblock structure. The upsampling process is performed on 
individual coded block residuals. If an entire picture is coded 
in ?eld mode, then the corresponding block residuals are 
coded in ?eld mode and, hence, the upsampling is also done 
in ?elds. Similarly, When MB-AFF is used, individual blocks 
are coded either in ?eld of frame mode, and their correspond 
ing residuals are upsampled in ?eld or frame mode respec 
tively. 
[0020] To alloW the reduced resolution mode to Work for all 
possible resolutions, a picture is alWays extended vertically 
and horizontally in order to be alWays divisible by l6*rru_ 
height scale and l6*rru_Width_scale, respectively. For the 
example Where rru_height_scale:rru_Width_scale:2, the 
original resolution of an image Was H R><VR and the image is 
padded to a resolution equal to HC><VC Where: 

[0021] The process for extending the image resolution is 
similar to What is currently done for the MPEG-4 AVC stan 
dard to extend the picture siZe to be divisible by 16. 
[0022] A similar approach is used for extending chroma 
samples, but to half of the siZe. 

SUMMARY OF THE INVENTION 

[0023] These and other draWbacks and disadvantages of the 
prior art are addressed by the present invention, Which is 
directed to a method and apparatus for providing a reduced 
resolution update mode for Multi-vieW Video Coding 
(MVC). 
[0024] According to an aspect of the present invention, 
there is provided a video encoder. The video encoder includes 
an encoder for encoding a picture using a reduced resolution 
update mode. The picture is one of a set of pictures corre 
sponding to multi-vieW content having different vieW points 
With respect to a same or similar scene. The picture represents 
one of the different vieW points. 

[0025] According to another aspect of the present inven 
tion, there is provided a video encoding method. The method 
includes encoding a picture using a reduced resolution update 
mode. The picture is one of a set of pictures corresponding to 
multi-vieW content having different vieW points With respect 
to a same or similar scene, the picture representing one of the 
different vieW points. 
[0026] According to yet another aspect of the present 
invention, there is provided a video decoder. The video 
decoder includes a decoder for decoding a picture using a 
reduced resolution update mode. The picture is one of a set of 
pictures corresponding to multi-vieW content having different 
vieW points With respect to a same or similar scene. The 
picture represents one of the different vieW points. 
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[0027] According to a further aspect of the present inven 
tion, there is provided a video decoding method. The method 
includes decoding a picture using a reduced resolution update 
mode. The picture is one of a set of pictures corresponding to 
multi-vieW content having different vieW points With respect 
to a same or similar scene, the picture representing one of the 
different vieW points. 
[0028] These and other aspects, features and advantages of 
the present invention Will become apparent from the folloW 
ing detailed description of exemplary embodiments, Which is 
to be read in connection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] The present invention may be better understood in 
accordance With the folloWing exemplary ?gures, in Which: 
[0030] FIG. 1 is a block diagram for exemplary macroblock 
and sub-macroblock partitions in a Reduced Resolution 
Update (RRU) mode; 
[0031] FIG. 2 is a block diagram for an exemplary encoder 
supporting reduced resolution update mode to Which the 
present principles may be applied in accordance With an 
embodiment of the present principles; 
[0032] FIG. 3 is a block diagram for an exemplary decoder 
supporting Reduced Resolution Update (RRU) mode to 
Which the present principles may be applied in accordance 
With an embodiment of the present principles; 
[0033] FIG. 4 is a block diagram for a Multi-vieW Video 
Coding (MVC) encoder supporting reduced resolution 
update mode to Which the present principles may be applied 
in accordance With an embodiment of the present principles; 
[0034] FIG. 5 is a block diagram for a Multi-vieW Video 
Coding (MVC) decoder supporting reduced resolution 
update mode is indicated generally by the reference numeral 
500; 
[0035] FIG. 6 is a block diagram for an exemplary Multi 
vieW Video Coding (MVC) encoding method for a slice 
based Reduced Resolution Update (RRU) mode is indicated 
generally by the reference numeral 600; 
[0036] FIG. 7 is a block diagram for an exemplary Multi 
vieW Video Coding (MVC) decoding method for slice-based 
Reduced Resolution Update (RRU) mode is indicated gener 
ally by the reference numeral 700; 
[0037] FIG. 8 is a block diagram for an exemplary Multi 
vieW Video Coding (MVC) encoding method for a 32x32 MB 
based on a Reduced Resolution Update (RRU) Mode is indi 
cated generally by the reference numeral 800; and 
[0038] FIG. 9 is a block diagram for an exemplary Multi 
vieW Video Coding (MVC) decoding method for a 32x32 MB 
based on a Reduced Resolution Update (RRU) Mode is indi 
cated generally by the reference numeral 900. 

DETAILED DESCRIPTION 

[0039] The present invention is directed to a method and 
apparatus for providing a reduced resolution update mode for 
Multi-vieW Video Coding (MVC). 
[0040] The present description illustrates the principles of 
the present invention. It Will thus be appreciated that those 
skilled in the art Will be able to devise various arrangements 
that, although not explicitly described or shoWn herein, 
embody the principles of the invention and are included 
Within its spirit and scope. 
[0041] All examples and conditional language recited 
herein are intended for pedagogical purposes to aid the reader 
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in understanding the principles of the invention and the con 
cepts contributed by the inventor to furthering the art, and are 
to be construed as being Without limitation to such speci? 
cally recited examples and conditions. 
[0042] Moreover, all statements herein reciting principles, 
aspects, and embodiments of the invention, as Well as speci?c 
examples thereof, are intended to encompass both structural 
and functional equivalents thereof. Additionally, it is intended 
that such equivalents include both currently knoWn equiva 
lents as Well as equivalents developed in the future, i.e., any 
elements developed that perform the same function, regard 
less of structure. 

[0043] Thus, for example, it Will be appreciated by those 
skilled in the art that the block diagrams presented herein 
represent conceptual vieWs of illustrative circuitry embody 
ing the principles of the invention. Similarly, it Will be appre 
ciated that any ?oW charts, ?oW diagrams, state transition 
diagrams, pseudocode, and the like represent various pro 
cesses Which may be substantially represented in computer 
readable media and so executed by a computer or processor, 
Whether or not such computer or processor is explicitly 
shoWn. 

[0044] The functions of the various elements shoWn in the 
?gures may be provided through the use of dedicated hard 
Ware as Well as hardWare capable of executing softWare in 
association With appropriate softWare. When provided by a 
processor, the functions may be provided by a single dedi 
cated processor, by a single shared processor, or by a plurality 
of individual processors, some of Which may be shared. 
Moreover, explicit use of the term “processor” or “controller” 
should not be construed to refer exclusively to hardWare 
capable of executing softWare, and may implicitly include, 
Without limitation, digital signal processor (“DSP”) hard 
Ware, read-only memory (“ROM”) for storing softWare, ran 
dom access memory (“RAM”), and non-volatile storage. 

[0045] Other hardWare, conventional and/or custom, may 
also be included. Similarly, any sWitches shoWn in the ?gures 
are conceptual only. Their function may be carried out 
through the operation of program logic, through dedicated 
logic, through the interaction of program control and dedi 
cated logic, or even manually, the particular technique being 
selectable by the implementer as more speci?cally under 
stood from the context. 

[0046] In the claims hereof, any element expressed as a 
means for performing a speci?ed function is intended to 
encompass any Way of performing that function including, 
for example, a) a combination of circuit elements that per 
forms that function or b) softWare in any form, including, 
therefore, ?rmware, microcode or the like, combined With 
appropriate circuitry for executing that softWare to perform 
the function. The invention as de?ned by such claims resides 
in the fact that the functionalities provided by the various 
recited means are combined and brought together in the man 
ner Which the claims call for. It is thus regarded that any 
means that can provide those functionalities are equivalent to 
those shoWn herein. 

[0047] Reference in the speci?cation to “one embodiment” 
or “an embodiment” or “another embodiment” of the present 
principles means that a particular feature, structure, charac 
teri stic, and so forth described in connection With the embodi 
ment is included in at least one embodiment of the present 
principles. Thus, the appearances of the phrase “in one 
embodiment” or “in an embodiment” or “in another embodi 
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ment” appearing in various places throughout the speci?ca 
tion are not necessarily all referring to the same embodiment. 

[0048] Turning to FIG. 2, an exemplary encoder supporting 
Reduced Resolution Update (RRU) mode is indicated gener 
ally by the reference numeral 200. The encoder 200 includes 
a combiner 205 having an output connected to an input of a 
sWitch 210. A ?rst output of the sWitch 210 is connected in 
signal communication With an input of a doWnsampler 215, a 
?rst output of a sWitch 245 and a ?rst input of a motion 
compensator 270. An output of the doWnsampler 215 is con 
nected in signal communication With an input of a trans 
former 220. A second output of the sWitch 210 is connected in 
signal communication With the input of the transformer 220. 
An output of the transformer 220 is connected in signal com 
munication With an input of a quantiZer 225. An output of the 
quantiZer 225 is connected in signal communication With a 
?rst input of a variable length coder 230 and an input of an 
inverse quantiZer 235. An output of the inverse quantiZer 235 
is connected in signal communication With an input of an 
inverse transformer 240. An output of the inverse transformer 
240 is connected in signal communication With an input of the 
sWitch 245. A ?rst output of the sWitch 245 is connected in 
signal communication With an input of an upsampler 250. An 
output of the upsampler 250 is connected in signal commu 
nication With a ?rst non-inverting input of a combiner 255. A 
second output of the sWitch 245 is connected in signal com 
munication With the ?rst non-inverting input of the combiner 
255. An output of the combiner 255 is connected in signal 
communication With an input of a loop ?lter 260 . An output of 
the loop ?lter 260 is connected in signal communication With 
an input of a reference picture store 265. An output of the 
reference picture store 265 is connected in signal communi 
cation With a second input of a motion compensator 270 and 
a ?rst input of a motion estimator 275. An output of the 
motion estimator 275 is connected in signal communication 
With a third input of the motion compensator 270. An output 
of the motion compensator 270 is connected in signal com 
munication With a second non-inverting input of the combiner 
255, an inverting input of the combiner 205, and a second 
input of the variable length coder 230. A second input of the 
motion estimator 275 and a non-inverting input of the com 
biner 205 are available as an input of the encoder 200. An 
output of the variable length coder 230 is available as an 
output of the encoder 200. 

[0049] Turning to FIG. 3, an exemplary decoder supporting 
Reduced Resolution Update (RRU) mode is indicated gener 
ally by the reference numeral 300. An input of an inverse 
discrete cosine transformer(lDCT)/inverse quantiZer 
(lQuant) 305 is available as an input of the decoder 300, for 
receiving a residual bitstream. An input of a motion compen 
sator 325 is also available as an input of the decoder 300, for 
receiving motion vectors. 
[0050] An output of the inverse discrete cosine transformer/ 
inverse quantiZer 305 is connected in signal communication 
With an input of an upscaler 315. An output of the upscaler 
315 is connected in signal communication With a ?rst non 
inverting input of a combiner 320. An output of the combiner 
320 is connected in signal communication With an input of a 
loop ?lter 399.A ?rst output of the loop ?lter 399 is connected 
in signal communication With an input of a reference buffer 
330. An output of the reference buffer 330 is connected in 
signal communication With an input of a motion compensator 
325. An output of the motion compensator 325 is connected in 
signal communication With a second non-inverting input of 

Jun. 4, 2009 

the combiner 320. A second output of the loop ?lter 399 is 
available as an output of the decoder 300, and provides the 
decoded video. An output of the inverse discrete cosine trans 
former/inverse quantiZer 305 provides a residue(s). An output 
of the reference picture buffer 330 provides a reference pic 
ture(s). An output of the motion compensator provides a 
motion compensated prediction(s). 
[0051] The model involving the encoder 200 and decoder 
300 can be extended and improved by using additional pro 
ces sing elements, such as spatio -temporal analysis in both the 
encoder and decoder, Which Would alloW us to remove some 
of the artifacts introduced through the residual doWnsampling 
and upsampling process. 
[0052] Turning to FIG. 4, a Multi-vieW Video Coding 
(MVC) encoder supporting reduced resolution update mode 
is indicated generally by the reference numeral 400. The 
encoder 400 includes a combiner 402 having an output con 
nected in signal communication With an input of a sWitch 404. 
A ?rst output of the sWitch 404 is connected in signal com 
munication With an input of a doWnsampler 406. A second 
output of the sWitch 404 is connected in signal communica 
tion With an input of a transformer 408. The output of the 
doWnsampler 406 is connected in signal communication With 
the input of the transformer 408. An output of the transformer 
408 is connected in signal communication With an input of a 
quantiZer 410. An output of the quantiZer 410 is connected in 
signal communication With an input of an entropy coder 412 
and an input of an inverse quantiZer 414. An output of the 
inverse quantiZer 414 is connected in signal communication 
With an input of an inverse transformer 416. An output of the 
inverse transformer 416 is connected in signal communica 
tion With an input of a sWitch 418. A ?rst output of the sWitch 
418 is connected in signal communication With an input of an 
upsampler 420. A second output of the sWitch 418 is con 
nected in signal communication With a ?rst non-inverting 
input of a combiner 422. The output of the upsampler 420 is 
connected in signal communication With the ?rst non-invert 
ing input of the combiner 422. An output of the combiner 422 
is connected in signal communication With an input of an intra 
predictor 424 and an input of a deblocking ?lter 426. An 
output of the deblocking ?lter 426 is connected in signal 
communication With an input of a reference picture store 428 
(for vieW i). An output of the reference picture store 428 is 
connected in signal communication With a ?rst input of a 
motion estimator 436 and a ?rst input of a motion compen 
sator 438. An output of the motion estimator 436 is connected 
in signal communication With a second input of the motion 
compensator 438. 
[0053] An output of a reference picture store 430 (for other 
vieWs) is connected in signal communication With a ?rst input 
of a disparity estimator 432 and a ?rst input of a disparity 
compensator 434. An output of the disparity estimator 432 is 
connected in signal communication With a second input of the 
disparity compensator 434. 
[0054] An inverting input of the combiner 402 is connected 
in signal communication With an output of a sWitch 440. The 
output of the sWitch 440 is also connected in signal commu 
nication With a second non-inverting input of the combiner 
422. A ?rst input of the sWitch 440 is connected in signal 
communication With an output of the intra predictor 424. A 
second input of the sWitch 440 is connected in signal com 
munication With an output of the disparity compensator 434. 
A third input of the sWitch 440 is connected in signal com 
munication With an output of the motion compensator 438. A 
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?rst output of a macroblock (MB) mode decision module 442 
is connected in signal communication With the sWitch 404 for 
controlling Which input is selected by the sWitch 402. A 
second output of the macroblock mode decision module 442 
is connected in signal communication With the sWitch 418 for 
controlling Which output is selected by the sWitch 418. A third 
output of the macroblock mode decision module 442 is con 
nected in signal communication With the sWitch 440 for con 
trolling Which input is selected by the sWitch 440. 
[0055] An input of the encoder 400 is connected in signal 
communication With a non-inverting input of the combiner 
402, a second input of the motion estimator 436, and a second 
input of the disparity estimator 432. An output of the entropy 
coder 412 is available as an output of the encoder 400. 
[0056] Turning to FIG. 5, a Multi-vieW Video Coding 
(MVC) decoder supporting reduced resolution update mode 
is indicated generally by the reference numeral 500. The 
decoder 500 includes an entropy decoder 505 having an out 
put connected in signal communication With an input of an 
inverse quantiZer 510. An output of the inverse quantiZer is 
connected in signal communication With an input of an 
inverse transformer 515. An output of the inverse transformer 
515 is connected in signal communication With an input of a 
sWitch 517. A ?rst output of the sWitch 517 is connected in 
signal communication With an input of an upsampler 519. A 
second output of the sWitch 517 is connected in signal com 
munication With a ?rst non-inverting input of a combiner 520. 
The output of the upsampler 519 is connected in signal com 
munication With the ?rst non-inverting input of the combiner 
520. An output of the combiner 520 is connected in signal 
communication With an input of a deblocking ?lter 525 and an 
input of an intra predictor 530. An output of the deblocking 
?lter 525 is connected in signal communication With an input 
of a reference picture store 540 (for vieW i). An output of the 
reference picture store 540 is connected in signal communi 
cation With a ?rst input of a motion compensator 535. 
[0057] An output of a reference picture store 545 (for other 
vieWs) is connected in signal communication With a ?rst input 
of a disparity/illumination compensator 550. 
[0058] An input of the entropy coder 505 is available as an 
input to the decoder 500, for receiving a residue bitstream. 
Moreover, an input of a mode module 560 is also available as 
an input to the decoder 500, for receiving control syntax to 
control Which input is selected by the sWitch 555. Further, a 
second input of the motion compensator 535 is available as an 
input of the decoder 500, for receiving motion vectors. Also, 
a second input of the disparity/illumination compensator 550 
is available as an input to the decoder 500, for receiving 
disparity vectors and/ or illumination compensation syntax. 
[0059] An output of a sWitch 555 is connected in signal 
communication With a second non-inverting input of the com 
biner 520. 
[0060] A ?rst input of the sWitch 555 is connected in signal 
communication With an output of the disparity/illumination 
compensator 550. A second input of the sWitch 555 is con 
nected in signal communication With an output of the motion 
compensator 535 . A third input of the sWitch 555 is connected 
in signal communication With an output of the intra predictor 
530. An output of the deblocking ?lter 525 is available as an 
output of the decoder. 
[0061] Embodiments of the present principles are directed 
to e?icient encoding of Multi-vieW Video Coding (MVC) 
sequences. A multi-vieW video sequence is a set of tWo or 
more video sequences that capture the same scene from a 
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different vieW point. Since multiple vieWs of the same scene 
are expected to have a high degree of correlation, the present 
principles advantageously exploit vieW (or spatial) redun 
dancy by performing prediction across different vieWs. 
[0062] Embodiments of the present principles are directed 
to the extension of Reduced Resolution Update (RRU) mode 
for Multi-vieW Video Coding (MVC), Which combines both 
temporal prediction and vieW prediction. Initially, exemplary 
techniques to adapt RRU to MVC Will be described and then 
exemplary applications in MVC. RRU is currently supported 
by the H.263 Recommendation and is extended to the 
MPEG-4 AVC standard. This mode provides the opportunity 
to increase the coding picture rate, While maintaining su?i 
cient subjective quality. This is done by encoding an image at 
a reduced resolution, While performing prediction using a 
high resolution reference. This alloWs the ?nal image to be 
reconstructed at full resolution and With good quality, 
although the bit rate required to encode the image has been 
reduced considerably. 
[0063] TWo exemplary embodiments are provided herein 
for extending reduced resolution update mode for Multi-vieW 
Video Coding. HoWever, it is to be appreciated that given the 
teachings of the present principles provided herein, one of 
ordinary skill in this and related arts Will contemplate these 
and various other similar embodiments for extending RRU 
for MVC, While maintaining the scope of the present prin 
ciples. 
[0064] Moreover, it is to be appreciated that the exemplary 
method provided herein, as Well as those resulting from the 
teachings of the present principles provide herein, may be 
used for any video coding tools for MVC. HoWever, for 
illustrative purposes, the exemplary embodiments described 
herein are so described With respect to the MPEG-4 AVC 
standard. Without loss in generality, We set rru_Width_scale 
and rru_height_scale equal to tWo (2) for the exemplary cases 
described herein. 
[0065] For each macroblock or sub-macroblock, MVC_ 
prediction_?ag is sent to indicate if it is coded as temporal 
prediction or vieW prediction. For the exemplary cases 
described herein, the basic coding macroblock unit is 32x32. 
Of course, the present principles are not limited to the pre 
ceding macroblock unit and other macroblock units may also 
be utiliZed in accordance With the teachings of the present 
principles, While maintaining the scope of the present prin 
ciples. 
[0066] A description Will noW be given regarding extending 
RRU to MVC in accordance With one embodiment of the 
present principles. In this embodiment, RRU is decided on a 
slice basis. In this embodiment, compared to RRU in the 
MPEG-4 AVC standard extension, Which is also decided on 
slice-basis, inter motion compensation can be either from 
temporal prediction or vieW prediction. After motion com 
pensation is performed, the residue is coded using RRU. 
[0067] As for deblocking ?lter, since in RRU, the predic 
tion process is noW applied to block siZes of 8x8 and above, 
We also modify this process to only consider 8x8 block edges 
instead. It has been observed that RRU can be considered as 
an additional type of quantiZation. Therefore, to improve 
deblocking Within RRU slices, if RRU is used, then quantiZer 
values are virtually increased by a ?xed value for purposes of 
accessing the deblocking tables. More speci?cally, We de?ne 
indexA and indexB as folloWs: 

indexA:Clip3 (0, 51, qPav+RRUoffset+FilterOffsetA) 

indexB:Clip3 (O, 51, qPW+RRUoffset+FilterOffsetB) 



US 2009/0141814 A1 

where RRUoffset is the quantization offset we wish to apply 
in the presence of RRU. 
[0068] However, it has been noticed that since the block and 
its neighbor can have a different View or temporal prediction, 
the boundary strength is adapted based on the MVC_predic 
tion_?ag across the boundaries. 
[0069] Thus, when RRU is used for MVC, the deblocking 
should only consider 8x8 edges and the boundary strength 
and RRU offset should be combined together to adapt the 
strength of deblocking ?lter. 
[0070] As for syntax, we add reduce_resolution_update_ 
?ag in the slice header to indicate if the slice uses RRU mode. 
[0071] When reduce_resolution_update_?ag is equal to 1, 
this speci?es that RRU mode is applied in the current slice. 
When reduce_resolution_update_?ag is equal to 0, this speci 
?es that RRU mode is not applied in the current slice. 

[0072] Turning to FIG. 6, an exemplary Multi-View Video 
Coding (MVC) encoding method for a slice-based Reduced 
Resolution Update (RRU) mode is indicated generally by the 
reference numeral 600. The method 600 includes a start block 
600 that passes control to a decision block 605. The decision 
block 605 determines whether or not to encode a current slice 
using View prediction. If so, then control is passed to a func 
tion block 615. Otherwise, control is passed to a function 
block 635. 

[0073] The function block 615 sets the MVC_prediction_ 
?ag to l, encodes the current slice using View prediction, and 
passes control to a decision block 620. The decision block 
620 determines whether or not to encode the current slice 
using RRU mode. If so, then control is passed to a function 
block 625. Otherwise, control is passed to a function block 
640. 

[0074] The function block 625 sets reduce_resolution_up 
date_?ag to l, encodes the current slice using RRU mode, and 
passes control to a function block 630. The function block 
630 encodes the current slice, and passes control to a function 
block 632. The function block 632 performs deblocking ?l 
tering, and passes control to an end block 645. 

[0075] The function block 635 sets MVC_prediction_?ag 
to 0, encodes the current slice using temporal prediction, and 
passes control to the decision block 620. 

[0076] The function block 640 sets reduce_resolution_up 
date_?ag to 0, encodes the current slice using a non-RRU 
mode, and passes control to the function block 630. 
[0077] Turning to FIG. 7, an exemplary Multi-View Video 
Coding (MVC) decoding method for slice-based Reduced 
Resolution Update (RRU) mode is indicated generally by the 
reference numeral 700. The method 700 includes a start block 
705 that passes control to a function block 710. The function 
block 710 parses the bitstream, and passes control to a deci 
sion block 715. The decision block 715 determines whether 
or not MVC_prediction_?ag is equal to 1. If so, then control 
is passed to a function block 720. Otherwise, control is passed 
to a function block 740. 

[0078] The function block 720 decodes the current slice 
using View prediction, and passes control to a decision block 
725. The decision block 725 determines whether or not reduc 
e_resolution_update_?ag is equal to 1. If so, then control is 
passed to a functionblock 730. Otherwise, control is passed to 
a function block 745. 

[0079] The function block 730 decodes the current slice 
using RRU mode, and passes control to a function block 735. 
The function block 735 decodes the current slice, and passes 
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control to a function block 738. The function block 738 per 
forming deblocking ?ltering, and passes control to an end 
block 750. 
[0080] The function block 740 decodes the current slice 
using temporal prediction, and passes control to the decision 
block 725. 
[0081] The function block 745 decodes the current slice 
using a non-RRU mode, and passes control to the function 
block 735. 
[0082] A description will now be given regarding extending 
RRU to MVC in accordance with another embodiment of the 
present principles. In this embodiment, RRU is decided on 
32x32 MB basis, based on the MVC_prediction_?ag. 
[0083] In this embodiment, RRU can be switched on or off 
on a 32x32 MB basis, based on MVC_prediction_?ag. For 
example, we can decide to use RRU for temporal prediction 
and non-RRU for View prediction. For simplicity, the MVC_ 
prediction_?ag can only be set on a 32x32 MB basis. If RRU 
is on, then we code one 32x32 MB as one MB. If RRU is off, 
then we code on a 32x32 MB as 4 16x16 MBs. The coding 
order is from left to right and up to down. 
[0084] As for deblocking ?lter, we shall differentiate inner 
block edges from 32x32 MB boundaries. For inner block 
edges, if RRU mode is used, then deblocking ?lter is applied 
to 8x8 block edges and RRUoffset is applied as in above 
described slice based method. If RRU mode is not used, then 
deblocking ?ltering is applied to 4><4 block edges. For a 
32x32 MB boundary, if both of the neighboring blocks use 
RRU mode, then 8x8 block edges are considered and RRU 
offset is used. Otherwise, 4><4 block edges are considered and 
if one block uses RRU mode, then RRUoffset is applied. 
[0085] As in the above-described slice-based method, for 
the 32x32 MB based method, we also adapt the boundary 
strength based on the MVC_prediction_?ag across the 
boundaries. 
[0086] As for slice header syntax, two syntaxes are added to 
indicate if RRU mode is applied for View prediction or tem 
poral prediction. 
[0087] When reduce_resolution_update_?ag_for_view_ 
prediction is equal to 1, this speci?es that RRU mode is 
applied for a View prediction 32x32 macroblock in the current 
slice. When reduce_resolution_update_?ag_for_view_pre 
diction is equal to 0, this speci?es that RRU mode is not 
applied for a View prediction 32x32 macroblock in the current 
slice. 
[0088] When reduce_resolution_update_?ag_for_tempo 
ral_prediction is equal to 1, this speci?es that RRU mode is 
applied for a temporal prediction 32x32 macroblock in the 
current slice. When reduce_resolution_update_?ag_for_ 
temporal_prediction is equal to 0, this speci?es that RRU 
mode is not applied for a temporal prediction 32x32 macrob 
lock in the current slice. 
[0089] Turning to FIG. 8, an exemplary Multi-View Video 
Coding (MVC) encoding method for a 32x32 MB based on a 
Reduced Resolution Update (RRU) Mode is indicated gener 
ally by the reference numeral 800. The method 800 includes 
a start block 805 that passes control to a decision block 810. 
The decision block 810 determines whether or not to encode 
a View prediction of the 32x32 MB using RRU mode. If so, 
then control is passed to a function block 815. Otherwise, 
control is passed to a function block 855. 
[0090] The function block 815 sets reduce_resolution_up 
date_?ag_for_view_prediction to l, and passes control to a 
decision block 820. The decision block 820 determines 
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Whether or not to encode a temporal prediction for the 32x32 
MB using RRU mode. If so, then control is passed to a 
function block 825. Otherwise, control is passed to a function 
block 860. 

[0091] The function block 825 sets reduce_resolution_up 
date_?ag_for_temporal_prediction to l, andpasses control to 
a loop limit block 830. The loop limit block 830 begins a loop 
over each 32x32 MB including setting a range for the loop 
using a variable iIO to num_ofi32><32 MB-l, and passes 
control to a decision block 835. The decision block 835 deter 
mines Whether or not to encode the ith 32x32 MB using vieW 
prediction. If so, then control is passed to a decision block 
840. OtherWise, control is passed to a decision block 870. 

[0092] The decision block 840 determines Whether or not 
the reduce_resolution_update_?ag_for_vieW prediction is 
equal to l . If so, then control is passed to a function block 845. 
OtherWise, control is passed to a function block 865. 

[0093] The function block 845 encodes the ith 32x32 MB 
using RRU mode, and passes control to a loop limit bock 850. 
The loop limit block 850 ends the loop over each 32x32 MB, 
and passes control to a functionblock 852. The functionblock 
852 performing deblocking ?ltering, and passes control to an 
end block 885. 

[0094] The function block 855 sets reduce_resolution_up 
date_?ag_for_vieW_prediction to 0, and passes control to the 
decision block 825. 

[0095] The function block 860 sets reduce_resolution_up 
date_?ag_for_temporal_prediction to 0, andpasses control to 
the decision block 830. 

[0096] The function block 865 encodes the ith 32x32 MB 
using a non-RRU mode, and passes control to loop limit block 
850. 

[0097] The decision block 870 determines Whether or not 
the reduce_resolution_update_?ag_for_temporal_prediction 
is equal to 1. If so, then control is passed to a function block 
875. OtherWise, control is passed to a function block 880. 

[0098] The function block 875 encodes the ith 32x32 MB 
using RRU mode, and passes control to the loop limit block 
850. 

[0099] The function block 880 encodes the ith 32x32 MB 
using a non-RRU mode, and passes control to the loop limit 
block 850. 

[0100] Turning to FIG. 9, an exemplary Multi-vieW Video 
Coding (MVC) decoding method for a 32x32 MB based on a 
Reduced Resolution Update (RRU) Mode is indicated gener 
ally by the reference numeral 900. The method 900 includes 
a start block 905 that passes control to a function block 910. 
The function block 910 parses the bitstream, and passes con 
trol to a loop limit block 915. The loop limit block 915 begins 
a loop over each 32x32 MB including setting a range for the 
loop using a variable iIO to num_of_32><32 MB-l, and 
passes control to a decision block 920. The decision block 
920 determines Whether or not MVC_vieW_prediction_?ag 
is equal to 1. If so, then control is passed to a decision block 
925. OtherWise, control is passed to a decision block 945. 

[0101] The decision block 925 determines Whether or not 
the reduce_resolution_update_?ag_for_vieW_prediction is 
equal to l . If so, then control is passed to a function block 930. 
OtherWise, control is passed to a function block 940. 

[0102] The function block 930 decodes the ith 32x32 MB 
using RRU mode, and passes control to a loop limit block 935 
that ends the loop over each of the 32x32 MBs, and passes 

Jun. 4, 2009 

control to a function block 938. The function block 938 per 
forms deblocking ?ltering, and passes control to an end block 
960. 
[0103] The function block 940 decodes the ith 32x32 MB 
using a non-RRU mode, and passes control to the loop limit 
block 935. 
[0104] The decision block 945 determines Whether or not 
the reduce_resolution_update_?ag_for_temporal_prediction 
is equal to 1. If so, then control is passed to a function block 
950. OtherWise, control is passed to a function block 955. 
[0105] The function block 950 decodes the ith 32x32 MB 
using RRU mode, and passes control to the loop limit block 
935. 
[0106] The function block 955 decodes the ith 32x32 MB 
using a non-RRU mode, and passes control to the loop limit 
block 935. 
[0107] A description Will noW be given regarding applica 
tions for using RRU coded slices in MVC. 
[0108] Although RRU mode Was found useful in video 
coding, especially during the presence of heavy motion 
Within the sequence, since it alloWed an encoder to maintain 
a high frame rate (and thus improved temporal resolution) 
While also maintaining high resolution and quality in station 
ary areas, it can introduce certain artifacts or a loWer objective 
PSNR due to non-invertibility of the doWnsampling and 
upsampling processes. With respect to using RRU in MVC, 
the folloWing exemplary applications are presented: RRU can 
be used for non-referenced slices; RRU can be used for the 
vieWs that can alloW loWer objective video quality; and RRU 
can be used for the temporal instance that can alloW loWer 
objective video quality. Of course, given the teachings of the 
present principles provided herein, other applications for 
using RRU in MVC may also be employed, While maintain 
ing the scope of the present principles. 
[0109] A description Will noW be given of some of the many 
attendant advantages/ features of the present invention, some 
of Which have been mentioned above. For example, one 
advantage/ feature is a video encoder that includes an encoder 
for encoding a picture using a reduced resolution update 
mode. The picture is one of a set of pictures corresponding to 
multi-vieW content having different vieW points With respect 
to a same or similar scene. The picture represents one of the 
different vieW points. 
[0110] Another advantage/feature is the video encoder as 
described above, Wherein the reduced resolution update mode 
is used for at least one of vieW prediction and temporal pre 
diction. 
[0111] Yet another advantage/feature is the video encoder 
as described above, Wherein the reduced resolution update 
mode is used on a slice basis. 

[0112] Moreover, another advantage/feature is the video 
encoder that uses the reduced resolution update mode on a 
slice basis as described above, Wherein the encoder applies a 
deblocking ?ltering operation to reduced resolution update 
block edges of a slice partitioned from the picture When the 
reduced resolution update mode is used for the slice, and a 
strength of the deblocking ?ltering operation is adapted based 
on at least one of the reduced resolution update mode and 
prediction information. 
[0113] Further, another advantage/feature is the video 
encoder as described above, Wherein the reduced resolution 
update mode is sWitched on and off based on a vieW predic 
tion or a temporal prediction on a reduced resolution update 
macroblock basis. 
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[0114] Also, another advantage/ feature is the video 
encoder that switches the reduced resolution update mode on 
and off as described above, Wherein the encoder applies a 
deblocking ?ltering operation to the picture, and Wherein 
inner block edges of the picture are differentiated from 
reduced resolution update macroblock boundaries When the 
deblocking ?ltering operation is applied. 
[0115] Additionally, another advantage/feature is the video 
encoder that sWitches the reduced resolution update mode on 
and off and differentiates inner block edges as described 
above, Wherein the deblocking ?ltering operation is applied 
to reduced resolution update block edges and a ?lter strength 
is adapted for the reduced resolution update mode When the 
reduced resolution update mode is used for the inner block 
edges, and the deblocking ?ltering operation is applied to 4><4 
block edges When the reduced resolution update mode is 
Without use. 

[0116] Moreover, another advantage/feature is the video 
encoder that sWitches the reduced resolution update mode on 
and off and differentiates inner block edges as described 
above, Wherein reduced resolution update block edges are 
deblock ?ltered and a ?lter strength is adapted for the reduced 
resolution update mode for a reduced resolution update mac 
roblock edge boundary When tWo neighboring macroblocks 
use the reduced resolution update mode, and 4x4 block edges 
are deblock ?ltered and the ?lter strength is adapted for the 
reduced resolution update mode When at least one of the tWo 
neighboring blocks uses the reduced resolution update mode. 
[0117] Also, another advantage/ feature is the video 
encoder that sWitches the reduced resolution update mode on 
and off as described above, Wherein the encoder applies a 
deblocking ?ltering operation to the macroblocks partitioned 
from the picture. The deblocking ?ltering operation has a 
?lter strength adapted based on at least one of vieW prediction 
and temporal prediction. 
[0118] Additionally, another advantage/feature is the video 
encoder as described above, Wherein the encoder encodes the 
picture to provide a resultant bitstream compliant With at least 
one of the International Organization for StandardiZation/ 
International Electrotechnical Commission Moving Picture 
Experts Group-4 Part 10 Advanced Video Coding standard/ 
international Telecommunication Union, Telecommunica 
tion Sector H.264 recommendation and an extension thereto. 

[0119] Moreover, another advantage/feature is the compli 
ant video encoder as described above, Wherein the encoder 
applies a deblocking ?ltering operation to the picture, the 
deblocking ?ltering operation having a ?lter strength adapt 
able based upon at least one of the reduced resolution update 
mode and prediction information. 
[0120] Further, another advantage/feature is the video 
encoder as described above, Wherein the reduced resolution 
update mode is used for a non-reference slice in the multi 
vieW video scene. 

[0121] Also, another advantage/ feature is the video 
encoder as described above, Wherein the reduced resolution 
update mode is used for at least some vieWs in the multi-vieW 
video scene. 

[0122] Additionally, another advantage/feature is the video 
encoder as described above, Wherein the reduced resolution 
update mode is used for a particular temporal instance in the 
multi-vieW video scene. 

[0123] These and other features and advantages of the 
present invention may be readily ascertained by one of ordi 
nary skill in the pertinent art based on the teachings herein. It 
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is to be understood that the teachings of the present invention 
may be implemented in various forms of hardWare, softWare, 
?r'mWare, special purpose processors, or combinations 
thereof. 
[0124] Most preferably, the teachings of the present inven 
tion are implemented as a combination of hardWare and soft 
Ware. Moreover, the softWare may be implemented as an 
application program tangibly embodied on a program storage 
unit. The application program may be uploaded to, and 
executed by, a machine comprising any suitable architecture. 
Preferably, the machine is implemented on a computer plat 
form having hardWare such as one or more central processing 
units (“CPU”), a random access memory (“RAM”), and 
input/output (“I/O”) interfaces. The computer platform may 
also include an operating system and microinstruction code. 
The various processes and functions described herein may be 
either part of the microinstruction code or part of the appli 
cation program, or any combination thereof, Which may be 
executed by a CPU. In addition, various otherperipheral units 
may be connected to the computer platform such as an addi 
tional data storage unit and a printing unit. 
[0125] It is to be further understood that, because some of 
the constituent system components and methods depicted in 
the accompanying draWings are preferably implemented in 
softWare, the actual connections betWeen the system compo 
nents or the process function blocks may differ depending 
upon the manner in Which the present invention is pro 
grammed. Given the teachings herein, one of ordinary skill in 
the pertinent art Will be able to contemplate these and similar 
implementations or con?gurations of the present invention. 
[0126] Although the illustrative embodiments have been 
described herein With reference to the accompanying draW 
ings, it is to be understood that the present invention is not 
limited to those precise embodiments, and that various 
changes and modi?cations may be effected therein by one of 
ordinary skill in the pertinent art Without departing from the 
scope or spirit of the present invention. All such changes and 
modi?cations are intended to be included Within the scope of 
the present invention as set forth in the appended claims. 

1. A video encoder, comprising: 
an encoder for encoding a picture using a reduced resolu 

tion update mode, the picture being one of a set of 
pictures corresponding to multi-vieW content having 
different vieW points With respect to a same or similar 
scene, the picture representing one of the different vieW 
points. 

2. The video encoder of claim 1, Wherein the reduced 
resolution update mode is used for at least one of vieW pre 
diction and temporal prediction. 

3. The video encoder of claim 1, Wherein the reduced 
resolution update mode is used on a slice basis. 

4. The video encoder of claim 3, Wherein said encoder 
applies a deblocking ?ltering operation to reduced resolution 
update block edges of a slice partitioned from the picture 
When the reduced resolution update mode is used for the slice, 
and a strength of the deblocking ?ltering operation is adapted 
based on at least one of the reduced resolution update mode 
and prediction information. 

5. The video encoder of claim 1, Wherein the reduced 
resolution update mode is sWitched on and off based on a vieW 
prediction or a temporal prediction on a reduced resolution 
update macroblock basis. 

6. The video encoder of claim 5, Wherein said encoder 
applies a deblocking ?ltering operation to the picture, and 
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wherein inner block edges of the picture are differentiated 
from reduced resolution update macroblock boundaries When 
the deblocking ?ltering operation is applied. 

7. The video encoder of claim 6, Wherein the deblocking 
?ltering operation is applied to reduced resolution update 
block edges and a ?lter strength is adapted for the reduced 
resolution update mode When the reduced resolution update 
mode is used for the inner block edges, and the deblocking 
?ltering operation is applied to 4><4 block edges When the 
reduced resolution update mode is Without use. 

8. The video encoder of claim 6, Wherein reduced resolu 
tion update block edges are deblock ?ltered and a ?lter 
strength is adapted for the reduced resolution update mode for 
a reduced resolution update macroblock edge boundary When 
tWo neighboring macroblocks use the reduced resolution 
update mode, and 4x4 block edges are deblock ?ltered and 
the ?lter strength is adapted for the reduced resolution update 
mode When at least one of the tWo neighboring blocks uses the 
reduced resolution update mode. 

9. The video encoder of claim 5, Wherein said encoder 
applies a deblocking ?ltering operation to the macroblocks 
partitioned from the picture, the deblocking ?ltering opera 
tion having a ?lter strength adapted based on at least one of 
vieW prediction and temporal prediction. 

10. The video encoder of claim 1, Wherein said encoder 
encodes the picture to provide a resultant bitstream compliant 
With at least one of the lntemational Organization for Stan 
dardiZation/lntemational Electrotechnical Commission 
Moving Picture Experts Group-4 Part 10 Advanced Video 
Coding standard/lntemational Telecommunication Union, 
Telecommunication Sector H.264 recommendation and an 
extension thereto. 

11. The video encoder of claim 10, Wherein said encoder 
applies a deblocking ?ltering operation to the picture, the 
deblocking ?ltering operation having a ?lter strength adapt 
able based upon at least one of the reduced resolution update 
mode and prediction information. 

12. The video encoder of claim 1, Wherein the reduced 
resolution update mode is used for a non-reference slice in the 
multi-vieW video scene. 

13. The video encoder of claim 1, Wherein the reduced 
resolution update mode is used for at least some vieWs in the 
multi-vieW video scene. 

14. The video encoder of claim 1, Wherein the reduced 
resolution update mode is used for a particular temporal 
instance in the multi-vieW video scene. 

15. A video encoding method, comprising: 
encoding a picture using a reduced resolution update mode, 

the picture being one of a set of pictures corresponding 
to multi-vieW content having different vieW points With 
respect to a same or similar scene, the picture represent 
ing one of the different vieW points. 

16. The method of claim 15, Wherein the reduced resolu 
tion update mode is used after at least one of vieW prediction 
and temporal prediction. 

17. The method of claim 15, Wherein the reduced resolu 
tion update mode is used on a slice basis. 

18. The method of claim 17, further comprising applying a 
deblocking ?ltering operation to reduced resolution update 
block edges of a slice partitioned from the picture When the 
reduced resolution update mode is used for the slice, and a 
strength of the deblocking ?ltering operation is adapted based 
on at least one of the reduced resolution update mode and 
prediction information. 
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19. The method of claim 15, Wherein the reduced resolu 
tion update mode is sWitched on and off based on a vieW 
prediction or a temporal prediction on a reduced resolution 
update macroblock basis. 

20. The method of claim 19, further comprising applying a 
deblocking ?ltering operation to the picture, and Wherein 
inner block edges of the picture are differentiated from 
reduced resolution update macroblock boundaries When the 
deblocking ?ltering operation is applied. 

21. The method of claim 20, Wherein the deblocking ?lter 
ing operation is applied to reduced resolution update block 
edges and a ?lter strength is adapted for the reduced resolu 
tion update mode When the reduced resolution update mode is 
used for the inner block edges, and the deblocking ?ltering 
operation is applied to 4><4 block edges When the reduced 
resolution update mode is Without use. 

22. The method of claim 20, Wherein 8x8 block edges are 
deblock ?ltered and a ?lter strength is adapted for the reduced 
resolution update mode for a reduced resolution update mac 
roblock edge boundary When tWo neighboring blocks use the 
reduced resolution update mode, and 4x4 block edges are 
deblock ?ltered and the ?lter strength is adapted for the 
reduced resolution update mode When at least one of the tWo 
neighboring blocks uses the reduced resolution update mode. 

23. The method of claim 19, further comprising applying 
deblocking ?ltering operation to the macroblocks partitioned 
from the picture, the deblocking ?ltering operation having a 
?lter strength adapted based on at least one of vieW prediction 
and temporal prediction. 

24. The method of claim 15, Wherein said encoding step 
encodes the picture to provide a resultant bitstream compliant 
With at least one of the lntemational Organization for Stan 
dardiZation/lntemational Electrotechnical Commission 
Moving Picture Experts Group-4 Part 10 Advanced Video 
Coding standard/lntemational Telecommunication Union, 
Telecommunication Sector H.264 recommendation and an 
extension thereto. 

25. The method of claim 24, further comprising applying a 
deblocking ?ltering operation to the picture, the deblocking 
?ltering operation having a ?lter strength adaptable based 
upon at least one of the reduced resolution update mode and 
prediction information. 

26. The method of claim 15, Wherein the reduced resolu 
tion update mode is used for a non-reference slice in the 
multi-vieW video scene. 

27. The method of claim 15, Wherein the reduced resolu 
tion update mode is used for at least some vieWs in the 
multi-vieW video scene. 

28. The method of claim 15, Wherein the reduced resolu 
tion update mode is used for a particular temporal instance in 
the multi-vieW video scene. 

29. A video decoder, comprising: 
a decoder for decoding a picture using a reduced resolution 

update mode, the picture being one of a set of pictures 
corresponding to multi-vieW content having different 
vieW points With respect to a same or similar scene, the 
picture representing one of the different vieW points. 

30. The video decoder of claim 29, Wherein the reduced 
resolution update mode is used after at least one of vieW 
prediction and temporal prediction. 

31. The video decoder of claim 29, Wherein the reduced 
resolution update mode is used on a slice basis. 

32. The video decoder of claim 31, Wherein said decoder 
applies a deblocking ?ltering operation to reduced resolution 
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update block edges of a slice partitioned from the picture 
When the reduced resolution update mode is used for the slice, 
and a strength of the deblocking ?ltering operation is adapted 
based on at least one of the reduced resolution update mode 
and prediction information. 

33. The video decoder of claim 29, Wherein the reduced 
resolution update mode is sWitched on and off based on a vieW 
prediction or a temporal prediction on a reduced resolution 
update macroblock basis. 

34. The video decoder of claim 33, Wherein said decoder 
applies a deblocking ?ltering operation to the picture, and 
Wherein inner block edges of the picture are differentiated 
from reduced resolution update macroblock boundaries When 
the deblocking ?ltering operation is applied. 

35. The video decoder of claim 34, Wherein the deblocking 
?ltering operation is applied to reduced resolution update 
block edges and a ?lter strength is adapted for the reduced 
resolution update mode When the reduced resolution update 
mode is used for the inner block edges, and the deblocking 
?ltering operation is applied to 4><4 block edges When the 
reduced resolution update mode is Without use. 

36. The video decoder of claim 34, Wherein 8x8 block 
edges are deblock ?ltered and a ?lter strength is adapted for 
the reduced resolution update mode for a reduced resolution 
update macroblock edge boundary When tWo neighboring 
blocks use the reduced resolution update mode, and 4x4 
block edges are deblock ?ltered and the ?lter strength is 
adapted for the reduced resolution update mode When at least 
one of the tWo neighboring blocks uses the reduced resolution 
update mode. 

37. The video decoder of claim 33, Wherein said decoder 
applies a deblocking ?ltering operation to the macroblocks 
partitioned from the picture, the deblocking ?ltering opera 
tion having a ?lter strength adapted based on at least one of 
vieW prediction and temporal prediction. 

38. The video decoder of claim 29, Wherein said decoder 
decodes the picture from a bitstream compliant With at least 
one of the International Organization for StandardiZation/ 
International Electrotechnical Commission Moving Picture 
Experts Group-4 Part 10 Advanced Video Coding standard/ 
International Telecommunication Union, Telecommunica 
tion Sector H.264 recommendation and an extension thereto. 

39. The video decoder of claim 39, Wherein said decoder 
applies a deblocking ?ltering operation to the picture, the 
deblocking ?ltering operation having a ?lter strength adapt 
able based upon at least one of the reduced resolution update 
mode and prediction information. 

40. The video decoder of claim 29, Wherein the reduced 
resolution update mode is used for a non-reference slice in the 
multi-vieW video scene. 

41. The video decoder of claim 29, Wherein the reduced 
resolution update mode is used for at least some vieWs in the 
multi-vieW video scene. 

42. The video decoder of claim 29, Wherein the reduced 
resolution update mode is used for a particular temporal 
instance in the multi-vieW video scene. 

43. A video decoding method, comprising: 
decoding a picture using a reduced resolution update mode, 

the picture being one of a set of pictures corresponding 
to multi-vieW content having different vieW points With 
respect to a same or similar scene, the picture represent 
ing one of the different vieW points. 
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44. The method of claim 43, Wherein the reduced resolu 
tion update mode is used after at least one of vieW prediction 
and temporal prediction. 

45. The method of claim 43, Wherein the reduced resolu 
tion update mode is used on a slice basis. 

46. The method of claim 45, further comprising applying a 
deblocking ?ltering operation to RRU block edges of a slice 
partitioned from the picture When the reduced resolution 
update mode is used for the slice, and a strength of the 
deblocking ?ltering operation is adapted based on at least one 
of the reduced resolution update mode and prediction infor 
mation. 

47. The method of claim 43, Wherein the reduced resolu 
tion update mode is sWitched on and off based on a vieW 
prediction or a temporal prediction on a reduced resolution 
update macroblock basis. 

48. The method of claim 47, further comprising applying a 
deblocking ?ltering operation to the picture, and Wherein 
inner block edges of the picture are differentiated from 
reduced resolution update macroblock boundaries When the 
deblocking ?ltering operation is applied. 

49. The method of claim 48, Wherein the deblocking ?lter 
ing operation is applied to reduced resolution update block 
edges and a ?lter strength is adapted for the reduced resolu 
tion update mode When the reduced resolution update mode is 
used for the inner block edges, and the deblocking ?ltering 
operation is applied to 4><4 block edges When the reduced 
resolution update mode is Without use. 

50. The method of claim 48, Wherein reduced resolution 
update block edges are deblock ?ltered and a ?lter strength is 
adapted for the reduced resolution update mode for a reduced 
resolution update edge boundary When tWo neighboring 
blocks use the reduced resolution update mode, and 4x4 
block edges are deblock ?ltered and the ?lter strength is 
adapted for the reduced resolution update mode When at least 
one of the tWo neighboring blocks uses the reduced resolution 
update mode. 

51. The method of claim 47, further comprising applying 
deblocking ?ltering operation to the macroblocks partitioned 
from the picture, the deblocking ?ltering operation having a 
?lter strength adapted based on at least one of vieW prediction 
and temporal prediction. 

52. The method of claim 43, Wherein said decoding step 
decodes the picture from a bitstream compliant With at least 
one of the International Organization for StandardiZation/ 
International Electrotechnical Commission Moving Picture 
Experts Group-4 Part 10 Advanced Video Coding standard/ 
International Telecommunication Union, Telecommunica 
tion Sector H.264 recommendation and an extension thereto. 

53. The method of claim 52, further comprising applying a 
deblocking ?ltering operation to the picture, the deblocking 
?ltering operation having a ?lter strength adaptable based 
upon at least one of the reduced resolution update mode and 
prediction information. 

54. The method of claim 43, Wherein the reduced resolu 
tion update mode is used for a non-reference slice in the 
multi-vieW video scene. 

55. The method of claim 43, Wherein the reduced resolu 
tion update mode is used for at least some vieWs in the 
multi-vieW video scene. 




