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SIMPLIFIED DEBLOCK FILTERING FOR
REDUCED MEMORY ACCESS AND
COMPUTATIONAL COMPLEXITY

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates in general to video
information processing, and more specifically to simplifying
deblock filtering of video blocks to reduce memory access
and to reduce computational complexity.

[0003] 2. Description of the Related Art

[0004] The Advanced Video Coding (AVC) standard, Part
10 of MPEG4 (Motion Picture Experts Group), otherwise
known as H.264, includes advanced compression techniques
that were developed to enable transmission of video signals at
a lower bit rate or storage of video signals using less storage
space. The newer standard outperforms video compression
techniques of prior standards in order to support higher qual-
ity streaming video at lower bit-rates and to enable internet-
based video and wireless applications and the like. The stan-
dard does not define the CODEC (encoder/decoder pair) but
instead defines the syntax of the encoded video bitstream
along with a method of decoding the bitstream. Each video
frame is subdivided and encoded at the macroblock (MB)
level, where each MB is a 16x16 block of pixel values. Each
MB is encoded in “intra” mode in which a prediction MB is
formed based on reconstructed MBs in the current frame, or
“inter” mode in which a prediction MB is formed based on
reference MBs from one or more reference frames. The intra
coding mode applies spatial information within the current
frame in which the prediction MB is formed from samples in
the current frame that have previously encoded, decoded and
reconstructed. The inter coding mode utilizes temporal infor-
mation from previous and/or future reference frames to esti-
mate motion to form the prediction MB. The video informa-
tion is typically processed and transmitted in slices, in which
each video slice incorporates one or more macroblocks.
[0005] Scalable Video Coding (SVC) is an extension of the
H.264 standard which addresses coding schemes for reliable
delivery of video to diverse clients over heterogeneous net-
works using available system resources, particularly in sce-
narios where the downstream client capabilities, system
resources, and network conditions are not known in advance,
or dynamically changing from time to time. SVC provides
multiple levels or layers of scalability including temporal
scalability, spatial scalability, complexity scalability and
quality scalability. Temporal scalability generally refers to
the number of frames per second (fps) of the video stream,
such as 7.5 fps, 15 fps, 30 fps, etc. Spatial scalability refers to
the resolution of each frame, such as common interface for-
mat (CIF) with 352 by 288 pixels per frame, or quarter CIF
(QCIF) with 176 by 144 pixels per frame, although other
spatial resolutions are contemplated, such as 4CIF, QVGA,
VGA, SVGA, D1, HDTYV, etc. Complexity scalability gener-
ally refers to the various computational capabilities and pro-
cessing power of the devices processing the video informa-
tion. Quality scalability generally refers to the visual quality
layers of the coded video by using different bitrates. Objec-
tively, visual quality is measured with a peak signal-to-noise
(PSNR) metric defining the relative quality of a reconstructed
image compared with an original image.

[0006] A deblocking filter is a formative part of the H.264
standard and SVC extension, and an informative part (as a
post processing block) of the earlier H.263 standard and
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MPEG4-Part2. The deblocking filter performs both lumi-
nance (“luma”) and chrominance (“chroma”) filtering as
known by those of ordinary skill in the art. The deblocking
filter is used either as an in-loop filter as part of the standard
(e.g., H264/AVC), or as a post-processor for video decoder
(e.g., H.263, MPEG4-part2, MPEG-2, etc.). The deblocking
filter enhances the decoded picture quality and increases the
encoding efficiency by removing the block effects in the
boundary of each 4x4, 8x8, and/or 16x16 block. The deblock-
ing filter, however, also consumes a significant amount of
power and processing cycles. Generally speaking, the entire
deblocking filter (for both luma and chroma) consumes
approximately 8% of the computations at the encoder and
approximately 35% at the decoder for H.264/AVC. The con-
siderable computation consumption for deblock filtering
becomes worse in SVC configurations because deblocking is
performed for both base and enhanced layers and additional
deblock filtering is performed for interlayer prediction.
[0007] The joint video team (JVT) has considered a sim-
plified deblocking filter for the enhanced layer of SVC with-
out modification of deblock filtering at the base layer. The
JVT includes experts from the Video Coding Expert Group
(VCEG) of the International Telecommunication Union
(ITU) and the MPEG of the international standards organiza-
tion (ISO). One proposal is to use the H.241 RCDO (Reduced
Complexity Decoder Operation) deblocking filter for the
SVC enhanced layer(s). The RCDO deblocking filter solu-
tion, however, results in a noticeable visual quality degrada-
tion and further results in a higher design cost because it uses
a different data flow and different computation logic as com-
pared to the H.264 deblocking filter.

[0008] Itis desired to reduce the computational complexity
and amount of memory access of H.264 deblock filtering
without increasing design cost and without causing signifi-
cant visual quality degradation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The benefits, features, and advantages of the present
invention will become better understood with regard to the
following description, and accompanying drawings where:
[0010] FIG. 1 is a simplified block diagram of an SVC
video system implemented according to an exemplary
embodiment including both an SVC video encoder and
decoder;

[0011] FIG. 2is asimplified block diagram of a deblocking
filter used as the deblocking filter for either or both of the
deblocking filters of the video encoder and the video decoder
of FIG. 1;

[0012] FIG. 3 is a block diagram depicting video and
deblocking filter control information provided in a bitstream
BTS according to an exemplary embodiment;

[0013] FIG. 4 is a block diagram of an exemplary macrob-
lockillustrating the vertical edge and horizontal edge deblock
filtering process for each 4x4 block of each 16x16 macrob-
lock;

[0014] FIG. 5 is a figurative diagram of a pair of 4x4 blocks
which are horizontally aligned and separated by a vertical
edge to illustrate filtering luma components during vertical
edge deblock filtering;

[0015] FIG. 6 is a figurative diagram of a pair of 4x4 blocks
which are vertically aligned and separated by a horizontal
edge to illustrate filtering luma components during horizontal
edge deblock filtering; and
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[0016] FIG. 7 is a flowchart diagram illustrating operation
of the control circuit of the deblocking filter of FIG. 2 (for
either or both encoder and decoder) for enhanced layers for
both vertical edge and horizontal edge deblock filtering for
luma component values for each pair of 4x4 blocks within
each macroblock according to an exemplary embodiment.

DETAILED DESCRIPTION

[0017] The following description is presented to enable one
of ordinary skill in the art to make and use the present inven-
tion as provided within the context of a particular application
and its requirements. Various modifications to the preferred
embodiment will, however, be apparent to one skilled in the
art, and the general principles defined herein may be applied
to other embodiments. Therefore, the present invention is not
intended to be limited to the particular embodiments shown
and described herein, but is to be accorded the widest scope
consistent with the principles and novel features herein dis-
closed.

[0018] The present disclosure describes video information
processing systems according to exemplary embodiments of
the present invention. It is intended, however, that the present
disclosure apply more generally to any of various types of
“video information” including video sequences (e.g. MPEG),
image information, or image sequencing information, such
as, for example, JPEG (Joint Photographic Experts Group),
motion JPEG (MIPEG), JPEG2000, motion JPEG2000
(MJPEG2000), etc. The term “video information” as used
herein is intended to apply to any video or image or image
sequence information.

[0019] FIG. 1 is a simplified block diagram of an SVC
video system 100 implemented according to an exemplary
embodiment. The SVC video system 100 includes an SVC
video encoder 101 and an SVC video decoder 103 incorpo-
rated within a common system unit. A unit incorporating only
the encoder 101 or the decoder 103 is contemplated as well.
The video encoder 101 encodes input video and encapsulates
the encoded video information into an output bitstream
(OBTS) asserted onto a channel 102. An input BTS (IBTS) is
provided via the channel 102 to the video decoder 103, which
provides output video. The channel 102 may be any media or
medium including wireless communications. The video
encoder 101 includes coding and decoding components and
functions, including motion estimation which determines
coded residuals including a block motion difference for the
inter coding mode. During motion estimation, a block motion
difference is determined between a current MB in a current
frame and a reference MB in a reference frame. Also during
motion estimation, a motion vector (MV) value is determined
as a relative distance between positions of the current MB and
the reference MB. The SVC video system 100 further sup-
ports various layers of scalability, including temporal scal-
ability, spatial scalability, complexity scalability and quality
scalability. As previously described, temporal scalability gen-
erally refers to the number of frames per second (fps) of the
video stream, such as 7.5 fps, 15 fps, 30 fps, etc. Spatial
scalability refers to the resolution of each frame, such as CIF
(352 by 288 pixels per frame), or QCIF (176 by 144 pixels per
frame), although other spatial resolutions are contemplated,
such as 4CIF, QVGA, VGA, SVGA, D1, HDTYV, etc. Com-
plexity scalability generally refers to the various computa-
tional capabilities and processing power of the devices pro-
cessing the video information. Quality scalability generally
refers to the visual quality layers of the coded video by using
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different bitrates. Objectively, visual quality is measured with
the PSNR metric defining the relative quality of a recon-
structed image compared with an original image.

[0020] As understood by those skilled in the art, the SVC
video system 100 uses a selected transform function, such as
the discrete cosine transform (DCT) algorithm or the like, and
provides transform coefficients to a quantization circuit. The
transform coefficients are scaled to integers and quantized
into quantized transform coefficients signal by a quantization
circuit, where the quantization step size is controlled by a
quantization parameter (QP). The quantized transform coet-
ficients scanned and then entropy coded. Entropy coding is
according to any suitable type of entropy encoding such as
Universal Variable Length Codes (“UVLC”), Context Adap-
tive Variable Length Codes (“CAVLC”), Context-based
Adaptive Binary Arithmetic Coding (“CABAC”), or combi-
nations thereof, or any other type of entropy encoding as
known to those skilled in the art. The entropy coded informa-
tion is provided to a data buffer for transmission. Quality
scalability is achieved by adjusting the QP, by selection of the
entropy coding method, and/or by progressively entropy cod-
ing the bit-plane, to adjust the bitrate of the output bitstream
OBTS. The SVC video system 100 further includes interpo-
lator and filtering functions as known to those skilled in the art
to support multiple spatial layers to achieve spatial scalabil-
ity.

[0021] The video encoder 101 includes a memory 106
coupled to a deblocking filter (DBF) 105 and the video
decoder 103 includes a memory 108 coupled to a similar
deblocking filter 107. The deblocking filters 105 and 107
filter reconstructed frame information stored in the respective
memories 106 and 108. The deblocking filters 105 and 107
and their respective components operate in substantially the
same manner to filter reconstructed frame information in
substantially the same manner to maintain uniformity
between the input and output video information as under-
stood by those of ordinary skill in the art.

[0022] FIG. 2is asimplified block diagram of an exemplary
deblocking filter 201, which may be used as either or both of
the deblocking filters 105 and 107. In the illustrated embodi-
ment, the deblocking filter 201 includes multiple filters
including a first filter (FIL1) 203, a second filter (FIL.2) 205,
and a set of third filters (FIL.3) 207. Although the filters FIL.1
203 and FIL.2 205 are each described as a “filter” implying a
single filter, each may include any number of filters as known
to those skilled in the art. The deblocking filter 201 further
includes a boundary strength (BS) circuit 208 coupled to a
control circuit 209, which controls operation including use of
the filters 203, 205 and 207. A memory interface 210 is
provided for accessing the applicable memory, such as either
memory 106 or 108. As further described below, the use of the
first filter FILL1 203 is based on a boundary strength (BS)
value and a first set of conditions, the use of the second filter
FIL2 205 is based on the BS value and a second set of
conditions, and the use of the third filters FIL.3 207 is based on
the BS value and a third set of conditions, where the BS value
is determined by the BS circuit 208.

[0023] FIG. 3 is a block diagram depicting video and
deblocking filter control information provided in a bitstream
BTS according to an exemplary embodiment, which repre-
sents information incorporated into the output bitstream (e.g.,
OBTS) by the video encoder 101, or information received
from the input bitstream BTS (e.g., the IBTS) to the video
decoder 103. The bitstream BTS includes at least one video
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information sequence 301, which includes a sequence header
303 incorporating and describing the parameters used for the
entire video sequence 301, such as, for example, a coding
profile, a coding level, a picture width, a picture height, etc. In
SVC configurations, scalability information is also included.
Each sequence typically has only one sequence header. In one
embodiment, the sequence header 303 is modified to include
an alpha offset for luma information O, an alpha offset for
chroma information O ., a beta offset for luma information
Ogz;, and a beta offset for chroma information O.. These
additional offsets are used to further adjust the conditions for
deblock filtering, as further described below. The video infor-
mation sequence 301 further includes one or more video
frames (or pictures) including an exemplary video frame 305
as illustrated. Each frame includes a frame header describing
the parameters used for the entire video frame, such as
entropy coding mode flag, slice group map type, an initial QP
value, chroma QP index offset, a deblocking filter control
present flag, etc. The video frame 305, for example, includes
a frame header 307 at the front of the video frame 305 which
further includes a deblocking filter control present flag 309,
labeled “F”.

[0024] Each video frame in the video information sequence
301, including the video frame 305, includes one or more
slices, in which each slice incorporates one or more macrob-
locks for the frame. In a scalability configuration, each frame
includes multiple layers including a base layer and one or
more enhanced layers, where each slice is either a base layer
slice or an enhanced layer slice. As shown, the video frame
305 includes multiple slices including base layer slices 311
and enhanced layer slices 313. The slices of the video frame
305 are shown in groups including a first group of slices 315
and a second group of slices 316, etc. Each of the illustrated
groups of slices 315 and 316 includes a slice for each layer,
including a base layer slice and an enhanced layer slice for
each enhanced layer included in the frame. The illustrated
groups of slices are not intended to described how the slices
are actually organized within the bitstream BTS during trans-
mission but only to illustrate corresponding or associated
slices within each video frame for purposes of deblocking
parameter determinations. During transmission, the slices
may be grouped or combined in any one of several different
manners. For example, the base layer slices may be transmit-
ted first followed by first enhanced layer slices which are
followed by second enhanced layer slices and so on.

[0025] Each slice includes a slice header 317 which
describes the parameters used for that video coding slice.
Each slice header 317 includes the first macroblock position
in the slice, the corresponding frame number, a delta QP
parameter for the slice, one or more parameters for deblock-
ing filter control, etc. Each slice header 317 includes deblock-
ing filter control parameters, which may include a disable_
deblocking _filter_idc parameter (or IDC) for that slice. As
shown, the slice headers 317 include a first deblocking dis-
able control parameter IDC,, for each base layer slice, a sec-
ond deblocking disable control parameter IDC, for each first
enhanced layer slice, a third deblocking disable control
parameter IDC, for each second enhanced layer slice, and so
onup to a final deblocking disable control parameter IDC,, for
each last enhanced layer slice (for layers 0 to N for N+1 slice
layers). Most practicable configurations only include one or
two enhanced layers although N+1 layers are shown to illus-
trate that any number of layers are possible depending upon
the particular implementation.
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[0026] In one embodiment, each of the IDC deblocking
disable control parameters has a value of “1” to disable
deblock filtering for the corresponding layer and a value of
“0” to enable deblock filtering for that layer. Additional val-
ues (e.g., 2, 3 and 4) may be defined for more complex
configurations. The IDC deblocking disable control param-
eters are optionally presented with each slice header depend-
ing upon the state of the deblocking filter control present flag
309 in the frame header. If the deblocking filter control
present flag 309 in the frame header 307 of the video frame
305 has a value of “0”, then the IDC deblocking disable
control parameters (e.g., IDC,, IDC,, IDC,, . . ., IDC,) are
not presented in the slice headers 317 of any of the slices.
Instead, all of the IDC deblocking disable control parameters
are assumed to have a default value of “0” to enable deblock
filtering for each layer. If the deblocking filter control present
flag 309 in the frame header 307 of the video frame 305 has a
value of “1”, then the IDC deblocking disable control param-
eters are presented in the slice headers 317 of each of the
slices, so that each IDC deblocking disable control parameter
is examined to determine whether to enable or disable
deblock filtering for the corresponding layer.

[0027] The syntax includes deblock filtering parameters at
the slice level as understood by those skilled in the art. The
IDC deblocking disable control parameter is used to enable or
disable the deblocking filter for a given slice layer, having a
default value of “0” for enable and “1” for disable. A slice_
alpha_cO_offset_div2 parameter is used to adjust an “alpha”
value for filtering. The default value for this parameter is “0”.
The alpha offset parameters are shown in the slice headers as
AQ,, AO|, AO,, . . ., AO,, for the N+1 slices of each slice
group. The nonzero alpha offset in the range of [-6, +6]
provides the encoder designer with the ability to optimize the
subjective quality of the decoded video beyond that provided
by use of the default information. For example, reducing the
amount of filtering by transmitting negative offset can help to
maintain the sharpness of small spatial details, particularly
with high-resolution video content, in which small blocking
artifacts tend to be less apparent. On the other hand, using
positive offsets to increase the amount of filtering can
improve subjective quality on content where visible blocking
artifacts remain if the default values are used. This is benefi-
cial for lower resolution content with smooth brightness tran-
sitions and to remove additional artifacts that might be intro-
duced by sub-optimal motion estimation, mode decision, or
residual coding. A slice_beta_offset_div2 parameter is used
to adjust a “beta” the value for filtering in a substantially
similar manner as the alpha value described above. Again, the
default value for beta is “0”. The beta offset parameters are
shown inthe slice headersas BO,, BO,, BO,, ...,BO, forthe
N+1 slices of each slice group.

[0028] The video and deblocking filter control information
illustrated in the bitstream BTS of FIG. 3 is exemplary and
many variations are possible and contemplated. For example,
in one alternative embodiment, the bitstream BTS remains
unmodified so that the alpha and beta offset information O ;,
O,c, Oz, and Oy are not included. In another alternative
embodiment, the alpha and beta offset information O ;, O,
Ogz;, and Oy are provided within each frame header 307
rather than within the sequence header to adjust deblock
filtering for each frame. In yet another alternative embodi-
ment, the alpha and beta offset information O,;, O, Og;,
and Oy are provided within each slice header 317, so that
deblock filtering may be adjusted for the one or more mac-
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roblocks of information within each slice. It is appreciated,
however, that the additional alpha and beta offset information
0,7, 0,4, Og;, and Oy~ add bits in the bitstream BTS, par-
ticularly at the slice- or frame-level.

[0029] FIG. 4 is a block diagram of an exemplary macrob-
lock 400 illustrating the vertical edge and horizontal edge
deblock filtering process for each 4x4 block of each 16x16
macroblock. Each macroblock includes 16 rows of 16 pixel
values each row, where each pixel value includes luma com-
ponents (Y) and chroma components (Cb and Cr). The square
macroblock 400 is shown equally subdivided into 16 4x4
square blocks labeled 1-16. The macroblock 400 is shown
with a left vertical edge 401 separating it from a macroblock
immediately to its left (if any, or otherwise along the left edge
of'the frame), and a right vertical edge 409 separating it from
a macroblock immediately to its right (if any, or otherwise
along the right edge of the frame). The macroblock 400 is also
shown with three intermediate vertical edges 403, 405 and
407 subdividing the macroblock into 4 columns of 4 4x4
blocks each column. The macroblock 400 is further shown
with a top horizontal edge 411 separating it from a macrob-
lock immediately above it (if any, or otherwise along the
upper edge of the frame), and a lower horizontal edge 419
separating it from a macroblock immediately below it (if any,
or otherwise along the lower edge of the frame). The macrob-
lock 400 is further shown with three intermediate horizontal
edges 413, 415 and 417 subdividing the macroblock into 4
rows of 4 4x4 blocks each. As described further below,
deblock filtering is performed along the edges between pairs
of 4x4 blocks.

[0030] The filtering process is performed on a macroblock
basis, with each macroblock in a frame processed in order of
increasing macroblock addresses. Prior to the operation of the
deblocking filter process for each macroblock, the deblocked
samples of the macroblock or macroblock pair above (if any)
and the macroblock or macroblock pair to the left (if any) of
the current macroblock are made available. The deblocking
filter process is invoked for the luma and chroma components
separately. In the 4:2:0 video format, each chroma component
has a quarter amount of data as compared to the correspond-
ing luma component. For example, for QCIF of 176x144
pixel values, each frame includes 176x144 Y components,
88x72 Cb components, and 88x72 Cr components. For the
H.264/AVC and SVC standards, the deblocking filter is
applied to the 4x4 block edges within each 16x16 macroblock
in each frame, except for those edges at the boundary of the
frame and any edges for which the deblocking filter process is
disabled by the disabling flags in the headers.

[0031] Deblock filtering is performed for each of the 4x4
blocks for luma and for the corresponding 2x2 blocks for each
of the chroma components Cb and Cr. For each macroblock,
the vertical edges are filtered first, from left to right, and then
the horizontal edges are filtered from top to bottom. The luma
deblocking filter process is performed on the four 16-sample
vertical edges 401, 403, 405 and 407 and then the four
16-sample horizontal edges 411, 413, 415 and 417, and the
deblock filtering process for each chroma component is per-
formed on the two vertical 8-sample edges 401 and 405, and
then the two horizontal 8-sample edges 411 and 415. Sample
values above and to the left of the current macroblock that
may have already been modified by the deblocking filter
process operation on previous macroblocks are used as input
to the deblocking filter process on the current macroblock and
may be further modified during the filtering of the current
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macroblock. Sample values modified during filtering of ver-
tical edges are used as input for the filtering of the horizontal
edges for the same macroblock.

[0032] FIG. 5 is a figurative diagram of a pair of 4x4 blocks
501 and 503 which are horizontally aligned and separated by
a vertical edge 505 to illustrate filtering luma components
during vertical edge deblock filtering. Each component
within each of the blocks 501 and 503 is a pixel component
represented as a circle labelled according to its relative posi-
tion, where each label is also used to denote its relative value.
The components within the block 501 are labelled with a “p”
and the components within the block 503 are labelled with a
“q”, each followed by a pair of index values indicating its
relative position within the matrix of components in each
block. As shown, the upper-right component of the block 501
is labelled “p00”, the next component to the left along the top
row (moving away from the edge 505) is labelled “p01”, the
next component to the left in the top row is labelled “p02” and
the last component in the top row of block 501 is labelled
“p03”. The components in the second of block 501 are
labelled p10-p13, the components in the third row of block
501 are labelled p20-p23, and the components in the last or
bottom row of block 501 are labelled p30-p33. The “q” com-
ponents of the block 503 are labelled in a similar manner in
which the index values increase from left to right. The com-
ponents in the first row of block 503 are labelled q00-q03
(from left to right), the components in the second row of' block
503 are labelled q10-q13, the components in the third row of
block 503 are labelled q20-q23, and the components in the
last or bottom row of block 503 are labelled q30-g33.

[0033] FIG. 6 is a figurative diagram of a pair of 4x4 blocks
601 and 603 which are vertically aligned and separated by a
horizontal edge 605 to illustrate filtering luma components
during horizontal edge deblock filtering. The relative orien-
tation and positioning of the components of the blocks 601
and 603 are essentially the same as the blocks 501 and 503,
respectively, except that the entire view is rotated counter-
clockwise ninety degrees. Thus, when rotated the right block
503 becomes the upper block 603 and the left block 501
becomes the lower block 601, and the vertical edge 505 is
rotated to become a horizontal edge 605. The lower-left com-
ponent of upper block 603 is labelled q00 and the upper left
component of lower block 601 is labelled p00, and so on.
Each of the Cb and Cr blocks of chroma components are
oriented in similar fashion except including only 2x2 chroma
components (e.g., p00, p01, p10 and p11; q00, q01, q10 and
ql11). For example, with reference to the macroblock 400, if
the blocks 501 and 503 of FIG. 5 represent blocks 1 and 2,
respectively, of FIG. 4, then the vertical edge 505 represents
a portion of the vertical edge 403. If the blocks 603 and 601
represent blocks 1 and 5, respectively, then the horizontal
edge 605 represents a portion of the horizontal edge 413, and
SO on.

[0034] FIG. 7 is a flowchart diagram illustrating operation
of the control circuit 209 of the deblocking filter 201 (for
either or both encoder and decoder) for enhanced layers for
both vertical edge and horizontal edge deblock filtering for
luma component values for each pair of 4x4 blocks within
each macroblock according to an exemplary embodiment.
Although the deblocking filter process is invoked for luma
and chroma components separately, the process for chroma
deblock filtering is not explicitly shown since chroma
deblock filtering is similar yet simplified as understood by
those skilled in the art. Deblock filtering for the base layer
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remains unmodified, and deblock filtering is not performed if
the flags in the header are set to disable deblock filtering for
the slice to which the macroblock belongs. Deblock filtering
is performed on a macroblock basis with each macroblock of
each frame being processed in order of increasing macrob-
lock address. The 4x4 blocks of macroblocks adjacent to the
current macroblock (e.g., blocks above or to the left of the
current macroblock, if any) are available to perform deblock
filtering of the current MB. For each macroblock, vertical
edge deblock filtering is performed first, from left to right,
along corresponding vertical edges between block pairs, fol-
lowed by horizontal edge deblock filtering, from top to bot-
tom, along corresponding horizontal edges between block
pairs.

[0035] At first operation block 701 of FIG. 7, a parameter
“V” is set true to denote vertical edge deblock filtering along
the vertical edges of the macroblock. At next block 703,
operation advances to the “next” (or first) 4x4 block of the
current MB in the horizontal or vertical direction depending
upon whether performing vertical edge or horizontal edge
deblock filtering. It is noted that the upper-left 4x4 block is
the first block of the current MB, or block 1 of MB 400. After
the first block is processed, the next block depends on
whether filtering is being performed along vertical or hori-
zontal edges. For example, with reference to the MB 400,
during vertical edge filtering, operation advances down the
left edge 401 from block 1 to block 5, then to block 9, and then
to block 13, and then up to block 2 in the next column to begin
deblock filtering along the next vertical edge 403. Deblock
filtering continues down the next vertical edge 403 from
block 2 to block 6, then to block 10, then to block 14, and then
back up to block 3 to begin deblock filtering along the next
vertical edge 405, and so on to complete filtering for the
vertical edges 401, 403, 405 and 407. The operative vertical
edge for each current 4x4 block during vertical edge filtering
is its left vertical edge. Since deblock filtering occurs between
a pair of 4x4 blocks, the other 4x4 block of each block pair
depends on the operative edge. For example, if the current
4x4 block is block 2 of macroblock 400 during vertical edge
deblock filtering, then the other 4x4 block of the block pair is
block 1.

[0036] After vertical edge deblock filtering is completed,
operation advances back to block 1 to begin horizontal edge
deblock filtering. During horizontal edge deblock filtering,
operation advances along horizontal edge 411 from block 1 to
block 2, then to block 3, and then to block 4, and then to back
block 5 in the next row to begin filtering along the next
horizontal edge 413, and so on. The operative horizontal edge
for each 4x4 block during horizontal edge filtering is its top
horizontal edge. Again, since deblock filtering occurs
between a pair of 4x4 blocks, the other 4x4 block of each
block pair is selected based on the operative edge. For
example, if the current 4x4 block is block 5 during horizontal
edge deblock filtering, then the other 4x4 block of the block
pair is block 1.

[0037] At next block 705, it is queried whether the opera-
tive edge is a frame edge. If so, operation loops back to block
703 to advance to the next block in the filtering process. The
first MB for each frame is the upper-left MB in which the
operative edge is the left vertical edge of the frame. If the
operative edge is a frame edge, deblock filtering is not per-
formed. Thus, for the very first macroblock of the frame in
which the left vertical edge is a frame edge, deblock filtering
is not performed. For example, if macroblock 400 represents
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the first macroblock of the frame in which the first vertical
edge 401 is the frame edge, then deblock filtering is bypassed
for blocks 1, 5,9 and 13 and begins for block 2 along the next
vertical edge 403. The same is true for each 4x4 block along
the left-side of each macroblock along the left edge of the
frame. During horizontal edge filtering, the operative edge of
each upper 4x4 block of each macroblock along the top edge
of the frame is a frame edge, so that deblock filtering is
bypassed.

[0038] Ifthe operative edge is not a frame edge, operation
proceeds to block 707 to determine the boundary strength
(BS) value for the operative block pair, where the BS value is
determined by the BS circuit 208. The operative block pair
includes the current block and the adjacent 4x4 block to the
left during vertical edge filtering, or the adjacent 4x4 block
above the current 4x4 block during horizontal edge filtering.
The BS determination in block 707 for each enhanced layer is
simplified as compared to the conventional BS determination
applied to all layers. In the conventional BS determination,
which is still performed for each base layer, the BS value is 4
if either block of the block pair is encoded in intra mode and
if the edge between the blocks is a macroblock edge as further
explained below. As previously described, each MB is
encoded in intra mode in which a prediction block is formed
based on reconstructed information in the current frame, or is
encoded in inter mode in which a prediction block is formed
based on the information of reference frames. With reference
to FIGS. 4, 5 and 6, if the vertical edge 505 represents a
portion of any of the outer edges 401 or 409 or if the horizon-
tal edge 605 represents any portion of the outer edges 411 or
419, such that the 4x4 blocks 501 and 503 or 601 and 603 are
within different macroblocks, then the edge between the
block pair is a macroblock edge. In the conventional deblock
filtering configuration, if either block of the block pair is
encoded in intra mode and the edge is not a macroblock edge,
then the BS value is 3. If the conditions for BS of 4 or 3 are not
true and if either 4x4 block of the block pair has a coded
residual, then BS=2. If the conditions for BS of 2-4 are not
true and the absolute difference of the two motion vector
components (two MVx, or two MVYy) of the 4x4 block pair is
greater than or equal to one or if motion compensation is from
at least two different reference frames, then BS=1. If none of
these conditions is true in the conventional case, then BS=0.

[0039] In the conventional configuration, if BS=0, then
deblock filtering is not performed for the block pair. Other-
wise, filtering is performed along the operative edge from left
to right for vertical edge filtering or from top to bottom for
horizontal edge filtering. For example, if BS is equalto 1, 2 or
3 in the conventional configuration, then a first set of condi-
tions is evaluated based on component values p00, p01, q00
and q01 to determine whether to employ the first filter FIL.1
203 to filter the component values p00 and q00. If the first set
of conditions is true, then before modifying the edge compo-
nent values p00 and q00, a second set of conditions is evalu-
ated based on component values p02, p00, q02 and q00 to
determine whether to employ the second filter FIL.2 205 to
filter the next pair of component values p01 and q01. If the
second set of conditions is also true, then the second filter
FIL2 205 is applied first to filter the component values p01
and q01 and additional parameter(s) (e.g., clipping values)
are modified for the first set of conditions as known to those of
ordinary skill in the art. After filtering using the second filter
FIL2 205, the first filter FIL1 203 is applied to filter the
component values p00 and q00. The entire deblock filtering



US 2008/0240252 Al

process is repeated for the next set of component values p10,
p11,p12 and q10, q11 and q12, and then again for the next set
of component values p20, p21, p22 and q20, q21 and q22, and
then for the last set of component values p30, p31, p32 and
q30, g31 and q32 moving along the applicable operative edge
for both vertical edge and horizontal edge deblock filtering.

[0040] In the conventional configuration, if instead the BS
value is 4, then a third set of conditions are checked to deter-
mine the extent to which deblock filtering is to be performed
using the third filters 207. In the conventional configuration,
a BS value of 4 is the maximum boundary strength for the
base layer and each of the enhanced layers. In one embodi-
ment, the third filters 207 include a strong filter (e.g., 4 or 5 tap
filter) and a relatively weak filter (e.g., 3-tap filter). The
weaker filter is used for chroma deblock filtering to modify
only the edge chroma values p00-p11 and q00-q10. If any of
the third set of conditions is false, then the weaker filter is also
used to modify only the edge luma component values p00-
p30 and q00-q30 (e.g., only the component values adjacent to
the operative edge). For BS=4, if each of the third set of
conditions are true and if deblock filtering is enabled in the
conventional configuration, all three luma component values
of each line (p00-p02 and q00-q02, p11-p12 and q10-q12,
p20-p22 and q20-q22, and p30-p32 and q30-q32) are filtered
first using the strong filter 207 moving along the operative
edge (e.g., 505 or 605).

[0041] Atblock 707, the BS determination is substantially
simplified so that the BS determination for filtering using the
third filters 207, or BS=4, is bypassed entirely. In this manner,
determination of the third set of conditions is avoided and
filtering employing the third filters 207 is avoided thereby
simplifying coding complexity. Furthermore, the BS deter-
mination is simplified to only one of two values, O or 1, for all
cases. Atblock 707, BS =1 if either 4x4 block of the block pair
is coded in intra, or if either 4x4 block has coded residuals, or
if the absolute difference of the pair of M Vs for the 4x4 block
pair (ADMYV) is greater than or equal to 1, or if motion
compensation is determined using more than one reference
frame. Otherwise BS=0. The BS values determined for the
luma components are copied for the corresponding chroma
components so that BS values for the chroma values are not
calculated independently. If BS=0 as determined at next
block 709, then deblock filtering is not performed for the
current block pair and operation jumps to block 719 described
further below. If BS is not zero, operation advances instead to
block 711 to evaluate the first set of conditions of the first line
of the current 4x4 block for a block level deblock filtering
determination. The first set of conditions is determined
according to the following equations (1), (2) and (3):

1p00-q00]<o(Index4)-0. 47, (€8]
1p01-p001<B(IndexB)-Op;, 2)
|g01-¢q001<B(IndexB)-Op;, 3)

where O, and Oy, are the alpha and beta offsets, respec-
tively, for luma information, if provided within the sequence
such as within the sequence header 303 as previously
described, and where a(x) and (x) are approximated accord-
ing to the following equations (4) and (5), respectively:

ax) = 0.8(26 - 1) “

Px)=05x-7 (5)
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In general, the beta value (x) is considerably smaller than the
alpha value a(x). The IndexA and IndexB values are deter-
mined according to the following equations (6) and (7),
respectively:

Index4=MIN(MAX(0,0P+40),51) (6

IndexB=MIN(MAX(0,0P+B0),51) )

where MIN and MAX are the minimum and maximum func-
tions, respectively, where QP is the quantization parameter,
and where AO and BO are the alpha and beta offset param-
eters, respectively, provided within the corresponding slice
header 317 for the corresponding enhanced layer.

[0042] The IndexA value is determined by adding the AO
offset from the slice header to the current QP value, compar-
ing to 0 and taking the maximum value as described by
equation (6). The QP value has a range of 0 to 51. The AO and
BO offsets each have a range -6 to +6, so that the QP value is
adjusted accordingly and then compared with 0. The maxi-
mum of 0 and the adjusted QP value is then compared with the
value 51, and the lower or minimum value is used to deter-
mine IndexA. In this manner, the range of IndexA is 0 to 51.
In one embodiment, the resulting IndexA value is plugged
into equation (4) to determine the alpha value for a(IndexA).
Alternatively, the IndexA value is used as an index into a
lookup table (not shown) or the like, which lists the possible
values of a. for the range of Index A values. The O, value, if
provided, is subtracted from the a(IndexA) value and com-
pared with the absolute value of the difference between the
luma component values p00 and q00 in accordance with
equation (1). Equations (2) and (3) are evaluated in similar
fashion except using the IndexB value in accordance with
equation (7) (using the beta offset value BO) and using the
p(x) equation (5) or corresponding lookup table and using the
Oy, value, if provided. The three equations (1), (2) and (3) use
the luma component values p00, p01, q00 and q01 along the
top line of component values the block pair for vertical edge
filtering or along the left line of component values the block
pair for horizontal edge filtering.

[0043] Atblock 711, the three equations (1), (2) and (3) are
evaluated and determined to be true or false. If any one of the
equations (1), (2) or (3) is false as determined at next block
713, then operation jumps to block 719 to bypass deblock
filtering for that block pair. In other words, the deblock filter-
ing determination for each block pair is “block-based” rather
than “component-based” as determined for the base layer or
as determined for the enhanced layers in conventional con-
figurations. If all three equations (1), (2) and (3) are true as
determined at block 713, then operation proceeds instead to
block 715 to query whether the V parameter is true or false to
determine whether the deblocking filter 201 is performing
vertical edge or horizontal edge deblock filtering. If'V is true
at block 715, then vertical edge deblock filtering is being
performed and operation proceeds to block 717 to perform
vertical edge deblock filtering along the operative vertical
edge in a similar manner as conducted for conventional con-
figurations. At block 717, deblock filtering is performed
along the entire operable vertical edge between the block pair
using the first and second filters FIL.1 203 and FI[.2 205 in a
similar manner as conventional configurations. In this case,
the second set of equations (not shown) is evaluated to deter-
mine whether to filter the p01 and q01 component values. If
each of the second set of equations is true, then the p01 and
q01 component values are modified first using the second
filter FIL.2 205 and then the component values p00 and q00
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are filtered using the first filter FIL1 203. Operation then
advances to determine filtering for the second set of compo-
nent values pl10, p 11, q10 and q11 in a similar manner using
similar equations (1)-(7) as described above except substitut-
ing the plx and qlx values. Operation then advances in simi-
lar manner for the third and fourth sets of component values.
In general, deblock filtering performed at block 717 for B=1
is substantially the same as in conventional configurations for
B=1-3. It is appreciated, however, that determination of the
third set of conditions and filtering using the third filters 207
are bypassed and not performed for each of the enhanced
layers. The chroma component values p00, and q00 are fil-
tered in similar manner as for conventional configurations
using a modified clipping value as understood by those of
ordinary skill in the art except that the corresponding filter of
the third filters FIL.3 207 is bypassed and instead the filter
FIL2 205 is used.

[0044] After vertical edge deblock filtering is performed
for the block pair at block 717, or if deblock filtering is
bypassed as determined at either block 709 or 713, operation
proceeds to block 719 to query whether vertical edge deblock
filtering is completed for the current macroblock. If not,
operation returns to block 703 to advance to the next 4x4
block ofthe current macroblock along the vertical edges (e.g.,
1,5,9,13,then2, 6,10, 14, then 3,7,11,15and then 4, 8,12,
16). Operation loops between blocks 703-719 until vertical
edge deblock filtering of the current macroblock is com-
pleted. When vertical edge deblock filtering is completed as
determined at block 719, operation proceeds to block 721 to
return back to the first 4x4 block of the current MB and the V
parameter is set to false. In this manner, horizontal edge
filtering along the horizontal edges is initiated for the current
MB. Operation then loops back to block 705 to query whether
the operative edge is a frame edge. If so, operation loops back
to block 703 to advance to the next 4x4 block of the current
MB. If the edge is not a frame edge, operation proceeds to
block 707 to perform the BS determination in a similar man-
ner as previously described. Operation of blocks 703-713 is
substantially the same for horiztonal edge deblock filtering as
described for vertical edge deblock filtering. For horiztonal
edge filtering, however, when operation advances to block
715, since the V parameter is now false, operation proceeds
instead to block 723 rather than block 717. At block 723,
horizontal edge deblock filtering along the operative horizon-
tal edge is performed in a similar manner as that described
above for deblock filtering along the operative vertical edge,
except that evaluation of the second conditions is not per-
formed so that the second filter FIL2 205 is not used. And
further, evaluation of the third conditions is not performed
and the third filters FIL.3 207 are not used. In this manner, for
horizontal edge deblock filtering, only the first filter FIL.1 203
is applied to filter the p0 and q0 values so that filtering opera-
tion is substantially simplified.

[0045] The bypassing of the additional deblock filtering
along the horizontal edges provides a substantial advantage in
that memory read accesses to memory (e.g., 106 or 108) are
substantially reduced. As is appreciated by those of ordinary
skill in the art, reading the component values in the horizontal
direction (during vertical edge deblock filtering) is signifi-
cantly more efficient than reading the component values in
the vertical direction (during horizontal edge deblock filter-
ing). With reference to FIG. 5, the entire top row of compo-
nent values 507 are typically read from memory together in
one or two read operations. In one embodiment, for example,
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the component values p00-p03 and q00-q03 are read in one or
two read accesses from memory. In this manner, the compo-
nent values p02 and q02 are available to evaluate the second
set of equations for modifying the component values p00 and
q01 during vertical edge filtering along the vertical edge 505.
With reference to FIG. 6, the component values q02 and p02
are located in different rows and component values 607 and
609 are further located in a different memory page. At least
two non-sequential memory read accesses are typically used
to read the two different rows of pixel values 607 and 609 in
order to access the component values q02 and p02 used for
evaluating the second set of equations. The bypassing of the
additional filtering along the horizontal edge 605 eliminates
the non-sequential memory read accesses and thus signifi-
cantly reduces overall memory read accesses.

[0046] It is further noted that bypassing the additional
deblock filtering along the operative horizontal edge results in
only a slight degradation in objective and subjective visual
quality as compared to conventional deblock filtering since
motion in the horizontal direction is typically greater than
motion in the vertical direction. The larger motions in the
horizontal direction causes greater block effects along the
vertical boundaries or edges as compared to the horizontal
boundaries or edges. In this manner, deblock filtering along
vertical edges provides a greater visual impact as compared to
deblock filtering along the horizontal edges.

[0047] After horizontal deblock filtering along the opera-
tive horizontal edge is performed at block 723, operation
proceeds to block 725 to query whether deblock filtering for
the current MB is completed. If not, operation loops back to
block 703 to advance to the next 4x4 block of the current MB
to continue horizontal edge deblock filtering. As previously
described for horizontal edge deblock filtering and with ref-
erence to the MB 400, operation advances in the following
4x4 block order: 1-4, and then 5-8, and then 9-12, and then
13-16. Operation loops between blocks 703 to 725 for each
block of'the current MB for horizontal edge deblock filtering.
When deblock filtering is completed for the current MB as
determined at block 725, operation proceeds to block 727 to
query whether deblock filtering is completed for the current
frame. If so, operation is completed for the frame. If not,
operation proceeds to block 729 to advance to the first block
of the next macroblock of the current frame and to reset V
back to true. Operation then loops back to block 705 to begin
vertical edge filtering for the first 4x4 block of the next MB of
the current frame.

[0048] A method of simplifying deblock filtering of video
blocks of an enhanced layer of scalable video information
according to one embodiment includes selecting an adjacent
pair of video blocks having lines of component values aligned
on either side of an intermediate edge, determining whether
boundary strength of the adjacent pair of video blocks is a first
value, evaluating a first plurality of conditions using compo-
nent values of a first line of the lines if the boundary strength
is not the first value, and bypassing deblock filtering between
the adjacent pair of video blocks along the intermediate edge
if the boundary strength is the first value or if any of the first
plurality of conditions is false.

[0049] The evaluating a first plurality of conditions may
include subtracting an alpha offset from an alpha value to
provide an adjusted alpha value, subtracting a beta offset from
a beta value to provide an adjusted beta value, comparing the
adjusted alpha value with a first component difference, and
comparing the adjusted beta value with a second component
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difference. The method may include incorporating the alpha
offset and the beta offset in a scalable video information
bitstream, or receiving the alpha offset and the beta offset
from a scalable video information bitstream.

[0050] The method may include bypassing evaluating a
second plurality of conditions along the horizontal edge and
bypassing deblock filtering of component values associated
with the second plurality of conditions if the boundary
strength is not the first value, if each of the first plurality of
conditions is true, and if the intermediate edge is a horizontal
edge. The method may include bypassing reading from
memory component values used for the second plurality of
conditions.

[0051] The determining whether boundary strength of the
adjacent pair of video blocks is a first value may include
performing a simplified boundary strength determination in
which boundary strength is only one of two values including
first and second values. The performing a simplified bound-
ary strength determination may include determining that the
boundary strength is the second value if either block is intra
coded, or if either block has coded residuals, or if a motion
vector is less than one, or if more than one reference frame is
used for motion compensation, and otherwise determining
that the boundary strength is the first value. The method may
include bypassing determination of conditions and bypassing
deblock filtering associated with a maximum boundary
strength that is greater than either one of the first and second
values.

[0052] A video system according to an embodiment
includes a video coding device and a deblocking filter. The
video coding device processes scalable video information
and provides video blocks each having multiple lines of com-
ponent values. The deblocking filter deblocking filter filters
video blocks of an enhanced layer of the scalable video infor-
mation along intermediate edges between pairs of the video
blocks and includes a boundary strength circuit and a control
circuit. The boundary strength circuit determines whether
boundary strength of an adjacent pair of the video blocks
aligned on either side of an intermediate edge is a first value.
The control circuit bypasses evaluation of a first plurality of
conditions and bypasses deblock filtering between the adja-
cent pair of video blocks along the intermediate edge if the
boundary strength is the first value. The control circuit evalu-
ates the first plurality of conditions using component values
ofa first line of component values of the adjacent pair of video
blocks if the boundary strength is not the first value. The
control circuit bypasses deblock filtering between the adja-
cent pair of video blocks along the intermediate edge if the
boundary strength is the first value or if any of the first
plurality of conditions using the component values of the first
line is false.

[0053] In one embodiment, the control circuit subtracts an
alpha offset from an alpha value to provide an adjusted alpha
value, subtracts a beta offset from a beta value to provide an
adjusted beta value, compares the adjusted alpha value with a
first component difference and compares the adjusted beta
value with a second component difference when evaluating
the first plurality of conditions. The video coding device may
be avideo encoder which incorporates the alpha offset and the
beta offset into an output bitstream, or a video decoder which
receives the alpha offset and the beta offset from an input
bitstream.

[0054] The control circuit may bypass evaluating a second
plurality of conditions along the intermediate edge and may
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bypass deblock filtering of component values associated with
the second plurality of conditions if the intermediate edge is
a horizontal edge. The video system may include a memory
which stores the scalable video information, where the con-
trol circuit bypasses reading of component values used for the
second plurality of conditions from the memory if the inter-
mediate edge is a horizontal edge. The boundary strength
circuit may perform a simplified boundary strength determi-
nation by determining that boundary strength is only one of
two values including the first value and a second value. The
control circuit may bypass determination of conditions and
deblock filtering associated with a maximum boundary
strength which is greater than either one of the first and
second values.

[0055] A deblocking filter according to one embodiment
includes a first filter, a boundary strength circuit, and a control
circuit. The first filter is configured to filter component values
of'an adjacent pair of video blocks of'scalable video informa-
tion including lines of component values aligned on either
side of an intermediate edge based on a first set of conditions.
The boundary strength circuit determines whether boundary
strength of the adjacent pair of video blocks is a first value.
The control circuit bypasses evaluation of the first set of
conditions and bypasses filtering using the first filter if the
boundary strength is the first value and the adjacent pair of
video blocks is in an enhanced layer. The control circuit
bypasses filtering using the first filter if any of the first set of
conditions is false using component values of a first line of
component values and if the adjacent pair of video blocks isin
an enhanced layer.

[0056] The deblocking filter may include a second filter
configured to filter the component values of the adjacent pair
of video blocks based on a second set of conditions. In this
case, the control circuit bypasses evaluation of the second set
of conditions and bypasses filtering using the second filter if
the intermediate edge is a horizontal edge and if the adjacent
pair of video blocks are in an enhanced layer. The deblocking
filter may further include a third filter configured to filter the
component values of the adjacent pair of video blocks based
on a third set of conditions. In this case, control circuit
bypasses evaluation of the third set of conditions and
bypasses filtering using the third filter if the adjacent pair of
video blocks is in an enhanced layer.

[0057] Although the present invention has been described
in considerable detail with reference to certain preferred ver-
sions thereof, other versions and variations are possible and
contemplated. For example, circuits or logic blocks described
herein may be implemented as discrete circuitry or integrated
circuitry or software or any alternative configurations. Also,
although the present invention has been described herein with
respect to video information, it is appreciated that the present
invention applies more generally to any “image information”,
such as video (e.g. MPEG and the like), and image, or image
sequencing, such as, for example, JPEG, MJPEG, JPEG2000,
MIPEG2000, etc. The term “image information” as used
herein is intended to apply to any video or image or image
sequence information. Finally, those skilled in the art should
appreciate that they can readily use the disclosed conception
and specific embodiments as a basis for designing or modi-
fying other structures for carrying out the same purposes of
the present invention without departing from the spirit and
scope of the invention as defined by the appended claims.
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1. A method of simplifying deblock filtering of video
blocks of an enhanced layer of scalable video information,
comprising:

selecting an adjacent pair of video blocks having a plurality

of'lines of component values aligned on either side of an
intermediate edge;

determining whether boundary strength of the adjacent

pair of video blocks is a first value;

if the boundary strength is not the first value, evaluating a

first plurality of conditions using component values of a
first line of the plurality of lines; and

bypassing deblock filtering between the adjacent pair of

video blocks along the intermediate edge if the boundary
strength is the first value or if any of the first plurality of
conditions is false.

2. The method of claim 1, wherein said evaluating a first
plurality of conditions comprises:

subtracting an alpha offset from an alpha value to provide

an adjusted alpha value;

subtracting a beta offset from a beta value to provide an

adjusted beta value;

comparing the adjusted alpha value with a first component

difference; and

comparing the adjusted beta value with a second compo-

nent difference.

3. The method of claim 2, further comprising incorporating
the alpha offset and the beta offset in a scalable video infor-
mation bitstream.

4. The method of claim 2, further comprising receiving the
alpha offset and the beta offset from a scalable video infor-
mation bitstream.

5. The method of claim 1, wherein if the boundary strength
is not the first value, wherein if each of the first plurality of
conditions is true, and wherein if the intermediate edge is a
horizontal edge, further comprising:

bypassing evaluating a second plurality of conditions along

the horizontal edge; and

bypassing deblock filtering of component values associ-

ated with the second plurality of conditions.

6. The method of claim 5, further comprising bypassing
reading from memory component values used for the second
plurality of conditions.

7. The method of claim 1, wherein said determining
whether boundary strength of the adjacent pair of video
blocks is a first value comprises performing a simplified
boundary strength determination in which boundary strength
is only one of two values including a first value and a second
value.

8. The method of claim 7, wherein said performing a sim-
plified boundary strength determination comprises determin-
ing that the boundary strength is the second value if either
block is intra coded, or if either block has coded residuals, or
if the absolute difference of motion vector components of the
block pair is greater than one, or if more than one reference
frame is used for motion compensation, and otherwise deter-
mining that the boundary strength is the first value.

9. The method of claim 1, further comprising bypassing
evaluation of conditions and bypassing deblock filtering asso-
ciated with a maximum boundary strength that is further
associated with a base layer.

10. A video system, comprising:

a video coding device for processing scalable video infor-

mation, said video coding device providing video blocks
eachhaving a plurality of lines of component values; and
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a deblocking filter, coupled to said video coding device,
which filters video blocks of an enhanced layer of said
scalable video information along intermediate edges
between pairs of said video blocks, said deblocking filter
comprising:

a boundary strength circuit which determines whether
boundary strength of an adjacent pair of said video
blocks aligned on either side of an intermediate edge
is a first value; and

a control circuit which bypasses evaluation of a first
plurality of conditions and which bypasses deblock
filtering between said adjacent pair of video blocks
along said intermediate edge if said boundary strength
is said first value, which evaluates said first plurality
of conditions using component values of a first line of
a plurality of lines of said adjacent pair of video
blocks if said boundary strength is not said first value,
and which bypasses deblock filtering between said
adjacent pair of video blocks along said intermediate
edge if said boundary strength is said first value or if
any of said first plurality of conditions using said
component values of said first line is false.

11. The video system of claim 10, wherein said control
circuit subtracts an alpha offset from an alpha value to provide
an adjusted alpha value, subtracts a beta offset from a beta
value to provide an adjusted beta value, compares said
adjusted alpha value with a first component difference and
compares said adjusted beta value with a second component
difference when evaluating said first plurality of conditions.

12. The video system of claim 11, wherein said video
coding device comprises a video encoder which incorporates
said alpha offset and said beta offset into an output bitstream.

13. The video system of claim 11, wherein said video
coding device comprises a video decoder which receives said
alpha offset and said beta offset from an input bitstream.

14. The video system of claim 10, wherein said control
circuit bypasses evaluating a second plurality of conditions
along said intermediate edge and bypasses deblock filtering
of component values associated with said second plurality of
conditions if said intermediate edge comprises a horizontal
edge.

15. The video system of claim 14, further comprising a
memory, coupled to said deblocking filter, which stores said
scalable video information, wherein said control circuit fur-
ther bypasses reading of component values used for said
second plurality of conditions from said memory if said inter-
mediate edge comprises a horizontal edge.

16. The video system of claim 10, wherein said boundary
strength circuit performs a simplified boundary strength
determination including determining that boundary strength
is only one of two values including said first value and a
second value.

17. The video system of claim 10, wherein said control
circuit bypasses determination of conditions and deblock fil-
tering associated with a maximum boundary strength which
is further associated with a base layer.

18. A deblocking filter, comprising:

a first filter configured to filter component values of an
adjacent pair of video blocks of scalable video informa-
tion including a plurality of lines of said component
values aligned on either side of an intermediate edge
based on a first set of conditions;
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a boundary strength circuit which determines whether
boundary strength of said adjacent pair of video blocks
is a first value; and

a control circuit, coupled to said first filter and said bound-
ary strength circuit, which bypasses evaluation of said
first set of conditions and filtering using said first filter if
said boundary strength is said first value and said adja-
cent pair of video blocks is in an enhanced layer, and
which bypasses filtering using said first filter if any of
said first set of conditions is false using component
values of a first line of said plurality of lines and said
adjacent pair of video blocks is in an enhanced layer.

19. The deblocking filter of claim 18, further comprising:

asecond filter, coupled to said control circuit, configured to
filter said component values of said adjacent pair of
video blocks based on a second set of conditions; and
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wherein said control circuit bypasses evaluation of said
second set of conditions and bypasses filtering using
said second filter if said intermediate edge is a horizontal
edge and said adjacent pair of video blocks are in an
enhanced layer.

20. The deblocking filter of claim 19, further comprising:

a third filter, coupled to said control circuit, configured to
filter said component values of said adjacent pair of
video blocks based on a third set of conditions;

wherein said control circuit bypasses evaluation of said
third set of conditions and bypasses filtering using said
third filter if said adjacent pair of video blocks are in an
enhanced layer.





