
IMPROVED ENCODING OF MULTIMEDIA DATA Claim of Priority
under 35 U.S.C. 119 [0001] The present Application for
Patent claims priority to Provisional Application No.
60/660,874 entitled "IMPROVED B FRAME ENCODING" filed
March 10, 2005, and assigned to the assignee hereof
and hereby expressly incorporated by reference herein.
BACKGROUND Field [0002] The invention relates
generally to coding of multimedia data, and more
specifically to coding of video data. Background
[0003] Due to the explosive growth and great success
of the Internet and wireless communication coupled
with increasing demand for multimedia services,
streaming multimedia over the Internet or wireless
channels has drawn tremendous attention. For example,
multimedia data such as video data are transmitted by
a network and can be streamed by one or more clients
such as mobile phones and televisions. The
transmission mode can be either uni-cast or
multi-cast. In the case of wireless communication
systems, the air interface could be implemented by
using one of the following technologies: a code
division multiple access (CDMA), a frequency division
multiple access (FDMA) an orthogonal frequency
division multiple access (OFDMA), a time division
multiple access (TDMA), a Global System for Mobile
Communication (GSM) and a wideband CDMA (WCDMA).
[0004] Prior to their transmission, video data are
coded. Many standards of video coding exist and some
of them are MPEG-2, MPEG-4, H.263, H.264 and the like.
Video data comprise three types of frames - 1frames
(intraframes), Pframes (predicative frames) and
Bframes (bi-directional frames). [0005] Turning first
to I frames, they are coded without reference to any
other frames. That is, they are coded using just the
information in the frame itself, in the same way still
images are coded by, for example, using the discrete
cosine transform 



(DCT), quantization, run-length encoding and so on.
This is called intracoding. Thereare generally one or
two I frames associated with each second of video
data. Complex frames are encoded as I frames. [0006]
With respect to P and B frames, both are coded with
reference to the previous frame, that is, they are
intercoded. P frames are coded with reference to a
previous frame, called forward prediction. B frames
are coded with reference to one or both of the
previous frame (forward prediction) and the next frame
(backward prediction). Use of forward, backward or
both forward and backward predictions allows less bits
to be used for coding because only changes from one
frame to the next get coded. [0007] Furthermore, in
video coding B frames are introduced to provide better
functionalities such as temporal scalability and
coding efficiency. B frames could use motion
compensated prediction from their neighboring past and
future frames as explained above. These reference
frames are encoded and then reconstructed before the B
frames. Each block, e.g., a 16 x 16 block of pixels or
macroblock (MB), in the B frame could use prediction
from either direction or both directions and thus
these options provide temporal scalability. Coding
efficiency is achieved because only the residual data
or data difference between the B frame and a reference
frame determined after the prediction will be
transformed, quantized and coded. [0008] To
effectively code multimedia data such as a video
frame, an appropriate quantization parameter
determination is needed for coding such video frame.
SUMMARY [0009] Methods and apparatus to be described
generally relate to coding of video data. In one
embodiment, successive video frames comprising at
least one B frame therein are received. For each of at
least two coding modes indicating how a block of the B
frame may be partitioned, a first motion vector being
associated with the B frame and a first reference
frame is determined and a cost is determined by using
the first motion vector and a default quantization
parameter. Based on the cost determinations, one of
the coding modes is selected based on the cost
determinations. A 



quantization parameter is determined by using the
first motion vector associated with the selected
coding mode. The block of the B frame is encoded by
using the determined quantization parameter and the
selected coding mode.[0010] In another embodiment,
successive video frames comprising at least one B
frame therein are received. For two or more coding
mode indicating how a block of the B frame may be
partitioned, a first motion vector being associated
with the B frame and a first reference frame is
determined and a quantization parameter is determined
for a block of the B frame by using the first motion
vector. One of the quantization parameters determined
for the coding modes is selected. The block of the B
frame is encoded by using the selected quantization
parameter and its associated coding mode. BRIEF
DESCRIPTION OF THE DRAWINGS [0011] Figure 1
illustrates a system comprising an encoder and a
decoder; [0012] Figure 2 illustrates a determination
of quantization parameter associated with a particular
block of a frame; [0013] Figure 3 illustrates various
coding modes indicating how a block of a video frame
could be partitioned for encoding; [0014] Figure 4
illustrates an example method for encoding data;
[0015] Figure 5 illustrates an example apparatus for
encoding data; [0016] Figure 6 illustrates another
example of a method for encoding data; and [0017]
Figure 7 illustrates another example of an apparatus
for encoding data. DETAILED DESCRIPTION [0018] The
description below provides several examples regarding
how the quantization parameter may be determined so
that, for example, less bits could be allocated to be
used for coding a video frame as compared to
conventional approaches. Such bit reduction may yield
higher efficiency especially for those bandwidth
restricted applications such as video broadcasting.
[0019] In the following description, specific details
are given to provide a thorough understanding of the
embodiments. However, it will be understood by one of
ordinary skill in the art that the embodiments may be
practiced without these specific details. For example,
electrical components may be shown in block diagrams
in order 



not to obscure the embodiments in unnecessary detail.
In other instances, such components, other structures
and techniques may be shown in detail to further
explain the embodiments. It is also understood by
skilled artisans that electrical components,which are
shown as separate blocks, can be rearranged, combined
or rearranged and combined into one component. [0020]
It is also noted that some embodiments may be
described as a process, which is depicted as a
flowchart, a flow diagram, a structure diagram, or a
block diagram. Although a flowchart may describe the
operations as a sequential process, many of the
operations can be performed in parallel or
concurrently and the process can be repeated. In
addition, the order of the operations may be
re-arranged. A process is terminated when its
operations are completed. A process may correspond to
a method, a function, a procedure, a subroutine, a
subprogram and so on. When a process corresponds to a
function, its termination corresponds to a return of
the function to the calling function or the main
function. [0021] More particularly, it is contemplated
that the methods and apparatus described herein may be
implemented in or associated with a variety of
electronic devices such as, but not limited to, mobile
telephones, wireless devices, personal data assistants
(PDAs), hand-held or portable computers, GPS
receivers/navigators, cameras, MP3 players,
camcorders, game consoles, wrist watches, calculators,
television monitors, flat panel displays, computer
monitors, electronic photographs, electronic
billboards or signs, projectors, architectural
structures and aesthetic structures. Devices similar
to those discussed herein can also be configured as
non-display devices themselves, but rather to output
display signals for separate display devices. [0022]
Figure 1 illustrates a system 100 comprising an
encoder 105 and a decoder 110. Certain embodiments of
the description above could be implemented within the
encoder 105 and certain embodiments could be
implemented within the decoder 110. Turning first to
the encoder 105, it comprises a processor 125 coupled
to a storage medium 130. The processor 105 provides a
computing platform to perform some or all of the
processes of other components (not shown) needed to
encode the received video data. Once the received
video data are encoded, such encoded video 



could be stored in the storage medium 130. The storage
medium 130 could also be located outside of the
encoder 105. [0023] To code the received video data,
the encoder 105 may use, e.g., [1] DCT to transform
the received video data from being represented in the
time domain to being represented in the frequency
domain, [2] quantization to reduce bits required to
encodethe transformed video data and [3] variable
length coding to determine bits needed to encode the
quantized video data for eventual transmission to the
decoder 110. [0024] After the encoded video data are
received by the decoder 110, the received, encoded
video data are decoded. More specifically, a processor
165 of the decoder 110 provides a computing platform
to perform some or all of the processes of other
components (not shown) needed to decode the received,
encoded video data. Once the received, encoded video
data are decoded, such decoded video data could be
stored in the storage medium 170 or provided to a
display device (not shown). The storage medium 170
could also be located outside of the encoder 110.
[0025] Figure 2 illustrates a determination of a
quantization parameter (QP) associated with a
particular block of a frame such as a B frame may be
determined based on at least one neighboring or
reference frame. Conventional approaches typically use
just one QP to encode the entire video frame. In
certain instances, one or more blocks of the encoded
reference frame could have a QP associated therewith
because perhaps it might be desirable to encode such
reference frame on a block basis by considering the
quality of the video data within the block based on
the properties of the Human Visual System (HVS).
Figure 2 illustrates a reference frame A comprises
blocks 200 - 216, each of which has a QP associated
therewith. More specifically, QPl is associated with
the block 210, QP2 is associated with the block 208,
QP3 is associated with the block 216 and QP4 is
associated with the block 214. Thus, the present
disclosure describes examples of how the QP can be
adaptively determined for some of blocks of pixel data
of a video frame to be encoded. Such video frame may
be a P frame or a B frame. [0026] Before a particular
block of a video frame is encoded, a coding mode is
selected for such particular block. Figure 3
illustrates various coding modes indicating 



how a block of a video frame could be partitioned. For
example, a 16 x 16 block of pixels could be
partitioned according to one of the coding modes being
shown so as to correspondingly yield [a] two 16 x 8
partitions, [b] two 8 x 16 partitions or [c] four 8 x
8 partitions. Figure 3 also illustrates how each of
those four 8 x 8 partitions could be further
partitioned according to other coding modes. Various
coding modes could be used for partitioning and thus
it should be noted that Figure 3 illustrates some
examples of the available coding modes, from which,
one is selected to partition a particular block of
pixel data. To determine which of the coding modes may
be selected, for eachcoding mode, motion information,
e.g., motion vector, is determined and then one of the
coding modes is selected as further explained below.
[0027] Figure 4 illustrates a block diagram of a
method for coding a video frame having a plurality of
blocks therein is further explained in light of
Figures 2 and 4. With reference to block 400,
successive video frames comprising at least one B
frame therein are received. With reference to block
402, for each of at least two coding modes indicating
how a particular block of the B frame may be
partitioned, at least one motion vector, e.g., a first
motion vector, being associated with the B frame and a
first reference frame is determined. With reference to
block 404, for each of the at least two coding modes,
a cost is determined by using the first motion vector
and a default quantization parameter. With reference
to block 406, one of the coding modes is selected
based on their cost determinations. With reference to
block 408, a quantization parameter is determined by
using the first motion vector associated with the
selected coding mode. With reference to block 410, the
particular block of the B frame for which the QP was
determined is encoded by using such determined
quantization parameter and the selected coding mode.
[0028] In some embodiments, the first reference frame
is temporally received before the B frame such as the
reference frame A as being illustrated in Figure 2. In
other embodiments, such reference frame is temporally
received after the B frame such as the reference frame
B as being illustrated in Figure 2. Furthermore, the
particular block to be encoded by using the determined
QP and the selected coding mode is preferably a MB. 



[0029] With reference to block 408, an area of pixels
of a first reference frame associated with the
particular block of the B frame based on the first
motion vector could have more than one QPs being
associated therewith. For example, see a shaded area
218 of the reference frame A having four QPs being
associated therewith as illustrated in Figure 2. If
so, in some of the embodiments, the determination of
the quantization parameter comprises calculating a
weighted average of quantization parameters associated
with an area of pixels in the first reference frame.
Such area of pixels corresponds to the particular
block of the B frame based on the first motion vector.
[0030] With reference to block 402, a first set of
motion vectors being associated with the B frame and
the first reference frame may be determined instead
ofdetermining just the first motion vector. If so, in
some embodiments, the cost determination uses the
first set of motion vectors and the default
quantization parameter. Also, the determination of the
quantization parameter comprises calculating a
weighted average of quantization parameters associated
with an area of pixels in the first reference frame.
Such area of pixels corresponds to the particular
block of the B frame based on the first set of motion
vectors. [0031] In addition to determining the first
motion vector for each of the at least two coding
modes, a second motion vector could also be determined
with reference to block 402. Such second motion vector
is associated with the B frame and a second reference
frame. If, e.g., the first reference frame is the
reference frame A as illustrated in Figure 2, the
second reference frame would be the reference frame B
as illustrated in Figure 2 or another reference frame
that is also temporally received before the B frame.
In these embodiments, the cost determination also uses
the second motion vector and the determination of the
quantization parameter comprises using the first and
second motion vectors associated with the selected
coding mode. [0032] Furthermore, instead of
determining just the first and second motion vectors,
a first set of motion vectors being associated with
the B frame and the first reference frame and a second
set of motion vectors being associated with the B
frame and the second reference frame may be determined
with reference to block 402. For 



example, the first reference frame could be the
reference frame A as illustrated in Figure 2 and the
second reference frame could be the reference B as
illustrated in Figure 2. If so, in these embodiments,
the cost determination uses the first and second sets
of motion vectors. Also, the determination of the
quantization parameter comprises calculating a
weighted average of QPl - QP4 associated with a first
area 218 of pixels in the reference frame A and QP5 -
QP8 associated with a second area 220 of pixels in the
reference frame B as illustrated in Figure 2. Such
first area 218 corresponds to a block 222 of the B
frame based on the first set of motion vectors and the
second area 220 being corresponding to the block 222
of the B frame based on the second set of motion
vectors. [0033] With reference to block 404, the cost
determination may use an equation: C =R +XD,wherein R
is determined based on the first motion vector and the
default quantization parameter, l is determined based
on the default quantization parameter and D is
determined based on the first motion vector and the
default quantization parameter. [0034] Figure 5
illustrates a block diagram of an apparatus having
certain means therein to perform certain functions.
More specifically, an apparatus for coding a video
frame having a plurality of blocks therein is further
explained in light of Figure 5. With reference to
block 500, means for receiving is configured to
receive successive video frames comprising at least
one B frame therein. With reference to block 502, for
each of the at least two coding modes indicating how a
particular block of the B frame could be partitioned,
means for determining is configured to determine at
least one motion vector, e.g., a first motion vector,
being associated with the B frame and a first
reference frame. With reference to block 504, for each
of the at least two coding modes, means for
determining is configured to determine a cost by using
the first motion vector and a default quantization
parameter. With reference to block 506, means for
selecting is configured to select one of the coding
modes based on their cost determinations. With
reference to block 508, means for determining is
configured to determine a quantization parameter by
using the first motion vector associated with the
selected coding mode. With reference to block 510,
means for encoding is configured to encode the
particular 



block of the B frame for which the QP was determined
by using such determined quantization parameter and
the selected coding mode. The apparatus being
described above in light of Figure 5 also comprises
other additional means to perform other functional
aspects that are similar to those additional aspects
being described in paragraphs [0027] - [0032] for the
method broadly illustrated by Figure 4. [0035] Another
embodiment comprises a processor for coding a video
frame having a plurality of blocks therein. More
specifically, the processor is configured to receive
successive video frames comprising at least one B
frame therein. For each of at least two coding modes
indicating how a particular block of the B frame may
be partitioned, the processor is also configured to
determined at least one motion vector, e.g., a first
motion vector, being associated with the B frame and a
first reference frame. Also for each of the at least
two coding modes, the processor is configured to
determine a cost by using the first motion vector and
a default quantization parameter. The processor is
also configured to select one of the coding modes
based on their cost determinations. The processor is
also configured to determine a quantization
parameterby using the first motion vector associated
with the selected coding mode. The processor is also
configured to encode the particular block of the B
frame for which the QP was determined by using such
determined quantization parameter and the selected
coding mode. Furthermore, the processor being
described above is also configured to perform other
aspects that are similar to those additional aspects
being described in paragraphs [0027] - [0032] for the
method broadly illustrated by Figure 4. [0036] Another
embodiment comprises an apparatus for coding a video
frame having a plurality of blocks therein. More
specifically, the apparatus comprises a receiver to
receive successive video frames comprising at least
one B frame therein. For each of the at least two
coding modes indicating how a particular block of the
B frame may be partitioned, the apparatus also
comprises a first determiner to determine at least one
motion vector, e.g., a first motion vector, being
associated with the B frame and a first reference
frame. Also for each of the at least two coding modes,
the apparatus also comprises a second determiner to
determine a cost by using the first motion vector and
a default quantization parameter. The apparatus also
comprises a 



selector to select one of the coding modes based on
their cost determinations. The apparatus also
comprises a third determiner to determine a
quantization parameter by using the first motion
vector associated with the selected coding mode. The
apparatus also comprises an encoder to encode the
particular block of the B frame for which the QP was
determined by using such determined quantization
parameter and the selected coding mode. Furthermore,
the apparatus being described above also comprises
additional components performing other aspects that
are similar to those additional aspects being
described in paragraphs [0027] - [0032] for the method
broadly illustrated by Figure 4. [0037] Another
embodiment comprises a computer readable medium
embodying a method for coding a video frame having a
plurality of blocks therein. Such method is similar to
the method broadly described above with respect to
figure 4. Furthermore, the computer readable medium
also embodies other aspects that are similar to those
additional aspects being described in paragraphs
[0027] - [0032] for the method broadly illustrated by
Figure 4. [0038] Figure 6 illustrates is a block
diagram of a method for coding a video frame having a
plurality of blocks therein is further explained in
light of Figures 2 and 6. With reference to block 600,
successive video frames comprising at least one Bframe
therein are received. With reference to block 602, for
each of the at least two coding modes indicating how a
block of the B frame may be partitioned at least one
motion vector, e.g., a first motion vector, is
determined. Such first motion vector is associated
with the B frame and a first reference frame. With
reference to block 604, also for each of the at least
two coding modes, a quantization parameter for a
particular block of the B frame is determined by using
the first motion vector. With reference to block 606,
one of the quantization parameters determined for the
coding modes is selected. With reference to block 608,
the particular block of the B frame is encoded by
using the selected quantization parameter and its
associated coding mode. [0039] In some embodiments,
the first reference frame is temporally received
before the B frame such as the reference frame A as
being illustrated in Figure 2. In other embodiments,
such reference frame is temporally received after the
B frame such 



as the reference frame B as being illustrated in
Figure 2. Furthermore, the particular block to be
encoded by using the determined QP and the selected
coding mode is preferably a MB. [0040] With reference
to block 604, an area of pixels of a first reference
frame associated with the particular block of the B
frame based on the first motion vector could have more
than one QPs being associated therewith. For example,
see a shaded area 218 of the reference frame A having
four QPs being associated therewith as illustrated in
Figure 2. If so, in some of the embodiments, the
determination of the quantization parameter comprises
calculating a weighted average of quantization
parameters associated with an area of pixels in the
first reference frame. Such area of pixels corresponds
to the block of the B frame based on the first motion
vector. [0041] With reference to block 602, a first
set of motion vectors being associated with the B
frame and the first reference frame is determined
instead of determining just the first motion vector.
If so, in some embodiments, the determination of the
quantization parameter comprises calculating a
weighted average of quantization parameters associated
with an area of pixels in the first reference frame.
Such area of pixels corresponds to the block of the B
frame based on the first set of motion vectors. [0042]
In addition to determining the first motion vector for
each of the at least two coding modes, a second motion
vector could also be determined. Such second motion
vector is associated with the B frame and a second
reference frame. In theseembodiments, the
determination of the quantization parameter comprises
using the first and second motion vectors. [0043]
Furthermore, instead of determining just the first and
second motion vectors, a first set of motion vectors
being associated with the B frame and the first
reference frame and a second set of motion vectors
being associated with the B frame and the second
reference frame may be determined with reference to
block 402. For example, the first reference frame
could be the reference frame A as illustrated in
Figure 2 and the second reference frame could be the
reference B as illustrated in Figure 2. If so, in
these embodiments, the determination of the
quantization parameter comprises calculating a
weighted average of QPl - QP4 associated with a first
area 218 of pixels 



in the reference frame A and QP5 - QP8 associated with
a second area 220 of pixels in the reference frame B
as illustrated in Figure 2. Such first area 218
corresponds to a block 222 of the B frame based on the
first set of motion vectors and the second area 220
being corresponding to the block 222 of the B frame
based on the second set of motion vectors. [0044] With
reference to block 606, the quantization parameter
selection may further comprise determining a cost for
each of the at least two modes by using its associated
determined quantization parameter, bits to be used for
encoding the block and a distortion value associated
with the block. If so, the selected quantization
parameter is associated with a lowest cost or one of
the lowest costs. [0045] Figure 7 illustrates a block
diagram of an apparatus having certain means therein
to perform certain functions. More specifically, an
apparatus of coding a video frame having a plurality
of blocks therein is further explained in light of
Figure 7. With reference to block 700, means for
receiving is configured to receive successive video
frames comprising at least one B frame therein. With
reference to block 702, for each of the at least two
coding modes indicating how a block of the B frame may
be partitioned means for determining is configured to
determine at least one motion vector, e.g., a first
motion vector. Such first motion vector is associated
with the B frame and a first reference frame. With
reference to block 704, also for each of the at least
two coding modes, means for determining is configured
to determine a quantization parameter for a particular
block of the B frame by using the first motion vector.
With reference to block 706, means for selecting is
configured to select one of the quantization
parameters determined for the coding modes. With
reference to block 708,means for encoding is
configured to encode the particular block of the B
frame by using the selected quantization parameter and
its associated coding mode. The apparatus being
described above in light of Figure 7 also comprises
other additional means to perform other functional
aspects that are similar to those additional aspects
being described in paragraphs [0038] - [0043] for the
method broadly illustrated by Figure 6. [0046] Another
embodiment comprises a processor for coding a video
frame having a plurality of blocks therein. More
specifically, the processor is configured to 



receive successive video frames comprising at least
one B frame therein. For each of the at least two
coding modes indicating how a block of the B frame may
be partitioned, the processor is also configured to
determine at least one motion vector, e.g., a first
motion vector. Such first motion vector is associated
with the B frame and a first reference frame. Also for
each of the at least two coding modes, the processor
is also configured to determine a quantization
parameter for a particular block of the B frame by
using the first motion vector. The processor is also
configured to select one of the quantization
parameters determined for the coding modes. The
processor is also configured to encode the particular
block of the B frame by using the selected
quantization parameter and its associated coding mode.
Furthermore, the processor being described above is
also configured to perform other aspects that are
similar to those additional aspects being described in
paragraphs [0038] - [0043] for the method broadly
illustrated by Figure 6. [0047] Another embodiment
comprises an apparatus for coding a video frame having
a plurality of blocks therein. More specifically, the
apparatus comprises a receiver to receive successive
video frames comprising at least one B frame therein.
For each of the at least two coding modes indicating
how a block of the B frame may be partitioned, the
apparatus also comprises a first determiner to
determine at least one motion vector, e.g., a first
motion vector. Such first motion vector is associated
with the B frame and a first reference frame. Also for
each of the at least two coding modes, the apparatus
comprises a second determiner to determine a
quantization parameter for a particular block of the B
frame by using the first motion vector. The apparatus
also comprises a selector to select one of the
quantization parameters determined for the coding
modes. The apparatus also comprises an encoder to
encode the particular block of the B frame by using
the selected quantization parameter and its associated
coding mode. Furthermore, the apparatus being
described above also comprises additionalcomponents
performing other aspects that are similar to those
additional aspects being described in paragraphs
[0038] - [0043] for the method broadly illustrated by
Figure 6. [0048] Another embodiment comprises a
computer readable medium embodying a method for coding
a video frame having a plurality of blocks therein. 



Such method is similar to the method broadly described
above with respect to figure 6. Furthermore, the
computer readable medium also embodies other aspects
that are similar to those additional aspects being
described in paragraphs [0038] - [0043] for the method
broadly illustrated by Figure 6. [0049] Those skilled
in the art would understand that information and
signals may be represented using any of a variety of
different technologies and techniques. For example,
data, instructions, commands, information, signals,
bits, symbols, and chips that may be referenced
throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic
fields or particles, optical fields or particles, or
any combination thereof. [0050] For the above
described embodiments, a QP may be determined for each
inter block, e.g., inter MB, within a frame. Such
inter blocks are those blocks for which QPs could be
determined based on forward, backward or both forward
and backward predictions. For those intra blocks of
the same frame, QPs are also needed to be determined.
To do so for a particular intra block, QP(s)
associated with its neighboring blocks could be used
to determine a QP of that particular intra block.
[0051] Those of ordinary skill would further
appreciate that the various illustrative logical
blocks, modules, and algorithm steps described in
connection with the examples disclosed herein may be
implemented as electronic hardware, firmware, computer
software, middleware, microcode, or combinations
thereof. To illustrate this interchangeability of
hardware and software, various illustrative
components, blocks, modules, circuits, and steps have
been described above generally in terms of their
functionality. Whether such functionality is
implemented as hardware or software depends upon the
particular application and design constraints imposed
on the overall system. Skilled artisans may implement
the described functionality in varying ways for each
particular application, but such implementation
decisions should not be interpreted as causing a
departure from the scope of the disclosed methods.
[0052] The various illustrative logical blocks,
modules, and circuits described in connection with the
embodiments disclosed herein may be implemented or
performedwith a general purpose processor, a digital
signal processor (DSP), an application 



specific integrated circuit (ASIC), a field
programmable gate array (FPGA) or other programmable
logic device, discrete gate or transistor logic,
discrete hardware components, or any combination
thereof designed to perform the functions described
herein. A general purpose processor may be a
microprocessor, but in the alternative, the processor
may be any conventional processor, controller,
microcontroller, or state machine. A processor may
also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a
microprocessor, a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core,
or any other such configuration. [0053] The steps of a
method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly
in hardware, in a software module executed by a
processor, or in a combination of the two. A software
module may reside in RAM memory, flash memory, ROM
memory, EPROM memory, EEPROM memory, registers, hard
disk, a removable disk, a CD-ROM, or any other form of
storage medium known in the art. An exemplary storage
medium is coupled to the processor such the processor
can read information from, and write information to,
the storage medium. In the alternative, the storage
medium may be integral to the processor. The processor
and the storage medium may reside in an ASIC. The ASIC
may reside in a user terminal. In the alternative, the
processor and the storage medium may reside as
discrete components in a user terminal. [0054] The
previous description of the disclosed embodiments is
provided to enable any person skilled in the art to
make or use the apparatus and/or method described
above. Various modifications to these embodiments will
be readily apparent to those skilled in the art, and
the generic principles defined herein may be applied
to other examples and additional elements may be
added. Thus, the disclosed apparatus and method is not
intended to be limited to the embodiments shown herein
but is to be accorded the widest scope consistent with
the principles and novel features disclosed
herein.CLAIMS What is claimed is: 



1. A method of coding a video frame having a plurality
of blocks therein comprising: receiving successive
video frames comprising at least one B frame therein;
for at least two coding modes: determining a first
motion vector, said first motion vector being
associated with the B frame and a first reference
frame; and determining a cost by using the first
motion vector and a default quantization parameter;
selecting one of the coding modes based on the cost
determinations; determining a quantization parameter
by using the first motion vector associated with the
selected coding mode; and encoding a block of the B
frame by using the determined quantization parameter
and the selected coding mode. 2. The method of claim 1
wherein the first reference frame is temporally
received before or after the B frame. 3. The method of
claim 1, wherein the determination of the quantization
parameter comprises calculating a weighted average of
quantization parameters associated with an area of
pixels in the first reference frame, said area of
pixels being corresponding to the block of the B frame
based on the first motion vector. 4. The method of
claim 1: wherein for a selected coding mode the
determination of the first motion vector comprises
determining a first set of motion vectors being
associated with the B frame and the first reference
frame; further wherein the cost determination uses the
first set of motion vectors and the default
quantization parameter; and further wherein the
determination of the quantization parameter comprises
calculating a weighted average of quantization
parameters associated with an area ofpixels in the
first reference frame, said area of pixels being
corresponding to the block of the B frame based on the
first set of motion vectors. 5. The method of claim 1
further comprising: 



for the at least two coding modes: determining a
second motion vector, said second motion vector being
associated with the B frame and a second reference
frame; further wherein the cost determination also
uses the second motion vector; and further wherein the
determination of the quantization parameter comprises
using the first and second motion vectors associated
with the selected coding mode. 6. The method of claim
5: wherein for a selected coding mode the
determination of the first motion vector comprises
determining a first set of motion vectors being
associated with the B frame and the first reference
frame; further wherein the determination of the second
motion vector comprises determining a second set of
motion vectors being associated with the B frame and
the second reference frame; further wherein the cost
determination uses the first and second sets of motion
vectors; and further wherein the determination of the
quantization parameter comprises calculating a
weighted average of quantization parameters associated
with a first area of pixels in the first reference
frame and a second area of pixels in the second
reference frame, said first area of pixels being
corresponding to the block of the B frame based on the
first set of motion vectors and said second area of
pixels being corresponding to the block of the B frame
based on the second set of motion vectors. 7. The
method of claim 1, wherein the cost determination is
based on the first motion vector and the default
quantization parameter and uses an equation. 8. The
method of claim 1, wherein the encoded block is a
macroblock.9. A computer readable medium embodying a
method of coding a video frame having a plurality of
blocks therein, said method comprising: receiving
successive video frames comprising at least one B
frame therein; for at least two coding modes:
determining a first motion vector, said first motion
vector being associated with the B frame and a first
reference frame; and 



determining a cost by using the first motion vector
and a default quantization parameter; selecting one of
the coding modes based on the cost determinations;
determining a quantization parameter by using the
first motion vector associated with the selected
coding mode; and encoding a block of the B frame by
using the determined quantization parameter and the
selected coding mode. 10. The computer readable medium
of claim 9 wherein the first reference frame is
temporally received before or after the B frame. 11.
The computer readable medium of claim 9, wherein the
determination of the quantization parameter comprises
calculating a weighted average of quantization
parameters associated with an area of pixels in the
first reference frame, said area of pixels being
corresponding to the block of the B frame based on the
first motion vector. 12. The computer readable medium
of claim 9: wherein for a selected coding mode the
determination of the first motion vector comprises
determining a first set of motion vectors being
associated with the B frame and the first reference
frame; further wherein the cost determination uses the
first set of motion vectors and the default
quantization parameter; and further wherein the
determination of the quantization parameter comprises
calculating a weighted average of quantization
parameters associated with an area of pixels in the
first reference frame, said area of pixels being
corresponding to the block of the B frame based on the
first set of motion vectors.13. The computer readable
medium of claim 9, said method further comprising: for
the two or more coding modes: determining a second
motion vector, said second motion vector being
associated with the B frame and a second reference
frame; further wherein the cost determination also
uses the second motion vector; and further wherein the
determination of the quantization parameter comprises
using 



the first and second motion vectors associated with
the selected coding mode. 14. The computer readable
medium of claim 13: wherein for a selected coding mode
the determination of the first motion vector comprises
determining a first set of motion vectors being
associated with the B frame and the first reference
frame; further wherein the determination of the second
motion vector comprises determining a second set of
motion vectors being associated with the B frame and
the second reference frame; further wherein the cost
determination uses the first and second sets of motion
vectors; and further wherein the determination of the
quantization parameter comprises calculating a
weighted average of quantization parameters associated
with a first area of pixels in the first reference
frame and a second area of pixels in the second
reference frame, said first area of pixels being
corresponding to the block of the B frame based on the
first set of motion vectors and said second area of
pixels being corresponding to the block of the B frame
based on the second set of motion vectors. 15. The
computer readable medium of claim 9, wherein the cost
determination is based on the first motion vector and
the default quantization parameter. 16. The computer
readable medium of claim 9, wherein the encoded block
is a macroblock. 17. An apparatus for coding a video
frame having a plurality of blocks therein
comprising:means for receiving successive video frames
comprising at least one B frame therein; for at least
two coding modes: means for determining a first motion
vector, said first motion vector being associated with
the B frame and a first reference frame; and means for
determining a cost by using the first motion vector
and a default quantization parameter; means for
selecting one of the coding modes based on the cost
determinations; 



means for determining a quantization parameter by
using the first motion vector associated with the
selected coding mode; and means for encoding a block
of the B frame by using the determined quantization
parameter and the selected coding mode. 18. The
apparatus of claim 17, wherein the first reference
frame is temporally received before or after the B
frame. 19. The apparatus of claim 17, wherein means
for determining the quantization parameter calculates
a weighted average of quantization parameters
associated with an area of pixels in the first
reference frame, said area of pixels being
corresponding to the block of the B frame based on the
first motion vector. 20. The apparatus of claim 17:
wherein for a selected coding mode means for
determining the first motion vector determines a first
set of motion vectors being associated with the B
frame and the first reference frame; further wherein
means for determining the cost uses the first set of
motion vectors and the default quantization parameter;
and further wherein means for determining the
quantization parameter calculates a weighted average
of quantization parameters associated with an area of
pixels in the first reference frame, said area of
pixels being corresponding to the block of the B frame
based on the first set of motion vectors. 2 1. The
apparatus of claim 17 further comprising:for the at
least two coding modes: means for determining a second
motion vector, said second motion vector being
associated with the B frame and a second reference
frame; further wherein means for determining the cost
also uses the second motion vector; and further
wherein means for determining the quantization
parameter uses the first and second motion vectors
associated with the selected coding mode. 22. The
apparatus of claim 21: wherein for a selected coding
mode means for determining of the first motion 



vector determines a first set of motion vectors being
associated with the B frame and the first reference
frame; further wherein means for determining of the
second motion vector determines a second set of motion
vectors being associated with the B frame and the
second reference frame; further wherein means for
determining the cost uses the first and second sets of
motion vectors; and further wherein means for
determining the quantization parameter calculates a
weighted average of quantization parameters associated
with a first area of pixels in the first reference
frame and a second area of pixels in the second
reference frame, said first area of pixels being
corresponding to the block of the B frame based on the
first set of motion vectors and said second area of
pixels being corresponding to the block of the B frame
based on the second set of motion vectors. 23. The
apparatus of claim 17, wherein means for determining
the cost based on the first motion vector and the
default quantization parameter. 24. The apparatus of
claim 17, wherein the encoded block is a macroblock.
25. A processor for coding a video frame having a
plurality of blocks therein, said processor being
configured to: receive successive video frames
comprising at least one B frame therein; for at least
two coding modes:determine a first motion vector, said
first motion vector being associated with the B frame
and a first reference frame; and determine a cost by
using the first motion vector and a default
quantization parameter; select one of the coding modes
based on the cost determinations; determine a
quantization parameter by using the first motion
vector associated with the selected coding mode; and
encode a block of the B frame by using the determined
quantization parameter and the selected coding mode.
26. The processor of claim 25, wherein the first
reference frame is 



temporally received before or after the B frame. 27.
The processor of claim 25, wherein the determination
of the quantization parameter comprises calculating a
weighted average of quantization parameters associated
with an area of pixels in the first reference frame,
said area of pixels being corresponding to the block
of the B frame based on the first motion vector. 28.
The processor of claim 25: wherein for a selected
coding mode the determination of the first motion
vector comprises determining a first set of motion
vectors being associated with the B frame and the
first reference frame; further wherein the cost
determination uses the first set of motion vectors and
the default quantization parameter; and further
wherein the determination of the quantization
parameter comprises calculating a weighted average of
quantization parameters associated with an area of
pixels in the first reference frame, said area of
pixels being corresponding to the block of the B frame
based on the first set of motion vectors. 29. The
processor of claim 25 further comprising: for the at
least two coding modes: determining a second motion
vector, said second motion vector being associated
with the B frame and a second reference frame;further
wherein the cost determination also uses the second
motion vector; and further wherein the determination
of the quantization parameter comprises using the
first and second motion vectors associated with the
selected coding mode. 30. The processor of claim 29:
wherein for a selected coding mode the determination
of the first motion vector comprises determining a
first set of motion vectors being associated with the
B frame and the first reference frame; further wherein
the determination of the second motion vector
comprises determining a second set of motion vectors
being associated with the B frame and the second
reference frame; further wherein the cost
determination uses the first and second sets of motion



vectors; and further wherein the determination of the
quantization parameter comprises calculating a
weighted average of quantization parameters associated
with a first area of pixels in the first reference
frame and a second area of pixels in the second
reference frame, said first area of pixels being
corresponding to the block of the B frame based on the
first set of motion vectors and said second area of
pixels being corresponding to the block of the B frame
based on the second set of motion vectors. 31. The
processor of claim 25, wherein the cost determination
is based on the first motion vector and the default
quantization parameter. 32. The processor of claim 25,
wherein the encoded block is a macroblock. 33. An
apparatus for coding a video frame having a plurality
of blocks therein comprising: a receiver successive
video frames comprising at least one B frame therein;
for at least two coding modes: a first determiner for
determining a first motion vector, said first motion
vector being associated with the B frame and a first
reference frame; and a second determiner for
determining a cost by using the first motion vector
and a default quantization parameter;a selector for
selecting one of the coding modes based on the cost
determinations; a third determiner for determining a
quantization parameter by using the first motion
vector associated with the selected coding mode; and
an encoder for encoding a block of the B frame by
using the determined quantization parameter and the
selected coding mode. 34. The apparatus of claim 33
wherein the first reference frame is temporally
received before or after the B frame. 35. The
apparatus of claim 33, wherein the third determiner
calculates a weighted average of quantization
parameters associated with an area of pixels in the
first reference frame, said area of pixels being
corresponding to the block of the B frame based on the
first motion vector. 



36. The apparatus of claim 33: wherein for a selected
coding mode the first determiner determines a first
set of motion vectors being associated with the B
frame and the first reference frame; further wherein
the second determiner uses the first set of motion
vectors and the default quantization parameter; and
further wherein the third determiner calculates a
weighted average of quantization parameters associated
with an area of pixels in the first reference frame,
said area of pixels being corresponding to the block
of the B frame based on the first set of motion
vectors. 37. The apparatus of claim 33 further
comprising: for the at least two coding modes: a
fourth determiner for determining a second motion
vector, said second motion vector being associated
with the B frame and a second reference frame; further
wherein the second determiner also uses the second
motion vector; and further wherein the third
determiner uses the first and second motion vectors
associated with the selected coding mode.38. The
apparatus of claim 37: wherein for a selected coding
mode the first determiner determines a first set of
motion vectors being associated with the B frame and
the first reference frame; further wherein the fourth
determiner determines a second set of motion vectors
being associated with the B frame and the second
reference frame; further wherein the second determiner
uses the first and second sets of motion vectors; and
further wherein the third determiner calculates a
weighted average of quantization parameters associated
with a first area of pixels in the first reference
frame and a second area of pixels in the second
reference frame, said first area of pixels being
corresponding to the block of the B frame based on the
first set of motion vectors and said second area of
pixels being corresponding to the block of the B frame
based on the second set of motion vectors. 39. The
apparatus of claim 33, wherein the second determiner
uses the first 



motion vector and the default quantization parameter.
40. The apparatus of claim 33, wherein the encoded
block is a macroblock. 41. A method of coding a video
frame having a plurality of blocks therein comprising:
receiving successive video frames comprising at least
one B frame therein; for at least two coding modes:
determining a first motion vector, said first motion
vector being associated with the B frame and a first
reference frame; and determining a quantization
parameter for a block of the B frame by using the
first motion vector; selecting one of the quantization
parameters determined for the coding modes; and
encoding a block of the B frame by using the selected
quantization parameter and its associated coding
mode.42. The method of claim 4 1 wherein the first
reference frame is temporally received before or after
the B frame. 43. The method of claim 41, wherein the
determination of the quantization parameter comprises
calculating a weighted average of quantization
parameters associated with an area of pixels in the
first reference frame, said area of pixels being
corresponding to the block of the B frame based on the
first motion vector. 44. The method of claim 41:
wherein for one of the coding modes the determination
of the first motion vector comprises determining a
first set of motion vectors being associated with the
B frame and the first reference frame; and further
wherein the determination of the quantization
parameter comprises calculating a weighted average of
quantization parameters associated with an area of
pixels in the first reference frame, said area of
pixels being corresponding to the block of the B frame
based on the first set of motion vectors. 45. The
method of claim 4 1 further comprising: for the at
least two coding modes: 



determining a second motion vector, said second motion
vector being associated with the B frame and a second
reference frame, wherein the determination of the
quantization parameter comprises using the first and
second motion vectors. 46. The method of claim 45:
wherein for one of the coding modes the determination
of the first motion vector comprises determining a
first set of motion vectors being associated with the
B frame and the first reference frame; further wherein
the determination of the second motion vector
comprises determining a second set of motion vectors
being associated with the B frame and the second
reference frame; and further wherein the determination
of the quantization parameter comprises calculating a
weighted average of quantization parameters associated
with a first area of pixels in the first reference
frame and a second area of pixels in the second
referenceframe, said first area of pixels being
corresponding to the block of the B frame based on the
first set of motion vectors and said second area of
pixels being corresponding to the block of the B frame
based on the second set of motion vectors. 47. The
method of claim 41, wherein the quantization parameter
selection further comprises determining a cost for
each mode by using its associated determined
quantization parameter, bits to be used for encoding
the block and a distortion value associated with the
block. 48. The method of claim 47, wherein the
selected quantization parameter is associated with a
lowest cost or one of the lowest costs. 49. A computer
readable medium embodying a method of coding a video
frame having a plurality of blocks therein comprising:
receiving successive video frames comprising at least
one B frame therein; for at least two coding modes:
determining a first motion vector, said first motion
vector being associated with the B frame and a first
reference frame; and determining a quantization
parameter for a block of the B frame by using the
first motion vector; 



selecting one of the quantization parameters
determined for the coding modes; and encoding a block
of the B frame by using the selected quantization
parameter and its associated coding mode. 50. The
computer readable medium of claim 49 wherein the first
reference frame is temporally received before or after
the B frame. 51. The computer readable medium of claim
49, wherein the determination of the quantization
parameter comprises calculating a weighted average of
quantization parameters associated with an area of
pixels in the first reference frame, said area of
pixels being corresponding to the block of the B frame
based on the first motion vector.52. The computer
readable medium of claim 49: wherein for one of the
coding modes the determination of the first motion
vector comprises determining a first set of motion
vectors being associated with the B frame and the
first reference frame; and further wherein the
determination of the quantization parameter comprises
calculating a weighted average of quantization
parameters associated with an area of pixels in the
first reference frame, said area of pixels being
corresponding to the block of the B frame based on the
first set of motion vectors. 53. The computer readable
medium of claim 49, said method further comprising:
for the at least two coding modes: determining a
second motion vector, said second motion vector being
associated with the B frame and a second reference
frame, wherein the determination of the quantization
parameter comprises using the first and second motion
vectors. 54. The computer readable medium of claim 53:
wherein for one of the coding modes the determination
of the first motion vector comprises determining a
first set of motion vectors being associated with the
B frame and the first reference frame; further wherein
the determination of the second motion vector
comprises determining a second set of motion vectors
being associated with the B frame and the 



second reference frame; and further wherein the
determination of the quantization parameter comprises
calculating a weighted average of quantization
parameters associated with a first area of pixels in
the first reference frame and a second area of pixels
in the second reference frame, said first area of
pixels being corresponding to the block of the B frame
based on the first set of motion vectors and said
second area of pixels being corresponding to the block
of the B frame based on the second set of motion
vectors. 55. The computer readable medium of claim 49,
wherein the quantization parameter selection further
comprises determining a cost for each mode by using
itsassociated determined quantization parameter, bits
to be used for encoding the block and a distortion
value associated with the block. 56. The computer
readable medium of claim 55, wherein the selected
quantization parameter is associated with a lowest
cost or one of the lowest costs. 57. An apparatus for
coding a video frame having a plurality of blocks
therein comprising: means for receiving successive
video frames comprising at least one B frame therein;
for at least two coding modes: means for determining a
first motion vector, said first motion vector being
associated with the B frame and a first reference
frame; and means for determining a quantization
parameter for a block of the B frame by using the
first motion vector; selecting one of the quantization
parameters determined for the coding modes; and means
for encoding a block of the B frame by using the
selected quantization parameter and its associated
coding mode. 58. The apparatus of claim 57 wherein the
first reference frame is temporally received before or
after the B frame. 59. The apparatus of claim 57,
wherein means for determining the quantization
parameter calculates a weighted average of
quantization parameters 



associated with an area of pixels in the first
reference frame, said area of pixels being
corresponding to the block of the B frame based on the
first motion vector. 60. The apparatus of claim 57:
wherein for one of the coding modes means for
determining the first motion vector determines a first
set of motion vectors being associated with the B
frame and the first reference frame; andfurther
wherein means for determining the quantization
parameter calculates a weighted average of
quantization parameters associated with an area of
pixels in the first reference frame, said area of
pixels being corresponding to the block of the B frame
based on the first set of motion vectors. 61. The
apparatus of claim 57 further comprising: for the at
least two coding modes: means for determining a second
motion vector, said second motion vector being
associated with the B frame and a second reference
frame, wherein the means for determining the
quantization parameter uses the first and second
motion vectors. 62. The apparatus of claim 61: wherein
for one of the coding modes means for determining the
first motion vector determines a first set of motion
vectors being associated with the B frame and the
first reference frame; further wherein means for
determining the second motion vector determines a
second set of motion vectors being associated with the
B frame and the second reference frame; and further
wherein means for determining the quantization
parameter calculates a weighted average of
quantization parameters associated with a first area
of pixels in the first reference frame and a second
area of pixels in the second reference frame, said
first area of pixels being corresponding to the block
of the B frame based on the first set of motion
vectors and said second area of pixels being
corresponding to the block of the B frame based on the
second set of motion vectors. 63. The apparatus of
claim 57, wherein means for selecting determines a
cost for each mode by using its associated determined
quantization parameter, bits to be used 



for encoding the block and a distortion value
associated with the block. 64. The apparatus of claim
63, wherein the selected quantization parameter is
associated with a lowest cost or one of the lowest
costs.65. A processor for coding a video frame having
a plurality of blocks therein, said processor being
configured to: receive successive video frames
comprising at least one B frame therein; for at least
two coding modes: determine a first motion vector,
said first motion vector being associated with the B
frame and a first reference frame; and determine a
quantization parameter for a block of the B frame by
using the first motion vector; select one of the
quantization parameters determined for the coding
modes; and encode a block of the B frame by using the
selected quantization parameter and its associated
coding mode. 66. The processor of claim 65, wherein
the first reference frame is temporally received
before or after the B frame. 67. The processor of
claim 65, wherein the determination of the
quantization parameter comprises calculating a
weighted average of quantization parameters associated
with an area of pixels in the first reference frame,
said area of pixels being corresponding to the block
of the B frame based on the first motion vector. 68.
The processor of claim 67: wherein for one of the
coding modes the determination of the first motion
vector comprises determining a first set of motion
vectors being associated with the B frame and the
first reference frame; and further wherein the
determination of the quantization parameter comprises
calculating a weighted average of quantization
parameters associated with an area of pixels in the
first reference frame, said area of pixels being
corresponding to the block of the B frame based on the
first set of motion vectors. 69. The processor of
claim 65 further being configured to: for the at least
two coding modes:determine a second motion vector,
said second motion vector being associated 



with the B frame and a second reference frame, wherein
the determination of the quantization parameter
comprises using the first and second motion vectors.
70. The processor of claim 65: wherein for one of the
coding modes the determination of the first motion
vector comprises determining a first set of motion
vectors being associated with the B frame and the
first reference frame; further wherein the
determination of the second motion vector comprises
determining a second set of motion vectors being
associated with the B frame and the second reference
frame; and further wherein the determination of the
quantization parameter comprises calculating a
weighted average of quantization parameters associated
with a first area of pixels in the first reference
frame and a second area of pixels in the second
reference frame, said first area of pixels being
corresponding to the block of the B frame based on the
first set of motion vectors and said second area of
pixels being corresponding to the block of the B frame
based on the second set of motion vectors. 71. The
processor of claim 65, wherein the quantization
parameter selection further comprises determining a
cost for each mode by using its associated determined
quantization parameter, bits to be used for encoding
the block and a distortion value associated with the
block. 72. The processor of claim 71, wherein the
selected quantization parameter is associated with a
lowest cost or one of the lowest costs. 73. An
apparatus for coding a video frame having a plurality
of blocks therein comprising: means for receiving
successive video frames comprising at least one B
frame therein; for at least two coding modes: means
for determining a first motion vector, said first
motion vector being associated with the B frame and a
first reference frame; andmeans for determining a
quantization parameter for a block of the B frame by
using the first motion vector; 



selecting one of the quantization parameters
determined for the coding modes; and means for
encoding a block of the B frame by using the selected
quantization parameter and its associated coding mode.
74. The apparatus of claim 73 wherein the first
reference frame is temporally received before or after
the B frame. 75. The apparatus of claim 73, wherein
the determination of the quantization parameter
comprises calculating a weighted average of
quantization parameters associated with an area of
pixels in the first reference frame, said area of
pixels being corresponding to the block of the B frame
based on the first motion vector. 76. The apparatus of
claim 73: wherein for one of the coding modes the
determination of the first motion vector comprises
determining a first set of motion vectors being
associated with the B frame and the first reference
frame; and further wherein the determination of the
quantization parameter comprises calculating a
weighted average of quantization parameters associated
with an area of pixels in the first reference frame,
said area of pixels being corresponding to the block
of the B frame based on the first set of motion
vectors. 77. The apparatus of claim 73 further
comprising: for the at least two coding modes:
determining a second motion vector, said second motion
vector being associated with the B frame and a second
reference frame, wherein the determination of the
quantization parameter comprises using the first and
second motion vectors. 78. The apparatus of claim
77:wherein for one of the coding modes the
determination of the first motion vector comprises
determining a first set of motion vectors being
associated with the B frame and the first reference
frame; further wherein the determination of the second
motion vector comprises determining a second set of
motion vectors being associated with the B frame and
the second reference frame; and 



further wherein the determination of the quantization
parameter comprises calculating a weighted average of
quantization parameters associated with a first area
of pixels in the first reference frame and a second
area of pixels in the second reference frame, said
first area of pixels being corresponding to the block
of the B frame based on the first set of motion
vectors and said second area of pixels being
corresponding to the block of the B frame based on the
second set of motion vectors. 79. The apparatus of
claim 73, wherein the quantization parameter selection
further comprises determining a cost for each mode by
using its associated determined quantization
parameter, bits to be used for encoding the block and
a distortion value associated with the block. 80. The
apparatus of claim 79, wherein the selected
quantization parameter is associated with a lowest
cost or one of the lowest costs. 


