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METHOD AND APPARATUS FOR ADAPTIVE MOTION
VECTOR PRECISION

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present invention claims priority to U.S. Provisional Patent
S5 Application, Serial No. 61/932,832, filed on January 29, 2014, U.S. Provisional Patent
Application, Serial No. 61/952,917, filed on March 14, 2014, U.S. Provisional Patent
Application, Serial No. 61/954,171, filed on March 17, 2014 and U.S. Provisional
Patent Application, Serial No. 61/955,464, filed on March 19, 2014. The U.S.
Provisional Patent Applications are hereby incorporated by reference in their

10  entireties.

TECHNICAL FIELD

[0002] The present invention relates to using adaptive motion vector precision for
video data. In particular, the present invention relates to techniques to improve the
performance of video coding by selectively enabling or disabling adaptive motion
15  vector precision for certain types of video data. The present invention also relates to

signaling method for the adaptive motion vector precision.

BACKGROUND

[0003] High Efficiency Video Coding (HEVC) is a new coding standard that has
been developed in recent years. In the High Efficiency Video Coding (HEVC) system,
20  the fixed-size macroblock of H.264/AVC is replaced by a flexible block, named
coding unit (CU). Pixels in the CU share the same coding parameters to improve
coding efficiency. A CU may begin with a largest CU (LCU), which is also referred
as coded tree unit (CTU) in HEVC. In addition to the concept of coding unit, the
concept of prediction unit (PU) is also introduced in HEVC. Once the splitting of CU
25  hierarchical tree is done, each leaf CU is further split into one or more prediction units
(PUs) according to prediction type and PU partition.
[0004] Along with the High Efficiency Video Coding (HEVC) standard
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development, the development of extensions of HEVC has also started. The HEVC
extensions include range extensions (RExt) which target at non-4:2:0 color formats,
such as 4:2:2 and 4:4:4, and higher bit-depths video such as 12, 14 and 16 bits per
sample. One of the likely applications utilizing REXxt is screen sharing, over wired- or
wireless-connection. Due to specific characteristics of screen contents, coding tools
have been developed and demonstrate significant gains in coding efficiency. Among
them, the color index coding (a.k.a. major color based coding) techniques represent
block of pixels using indices to the palette (major colors), and encode the palette and
the indices by exploiting spatial redundancy. While the total number of possible color
combinations is huge, the number of colors in an area of picture is usually very
limited for typical screen contents. Therefore, the color index coding becomes very
effective for screen content materials. For screen contents, Intra motion compensation
has been found to be useful to improve coding performance since a patch or screen
contents may find similar contents in other part of the screen. In this case, an Intra
motion vector is used to locate the reference screen contents in the same frame.
[0005] In HEVC, the sub-pixel motion estimation/motion compensation (ME/MC)
is applied. The motion vector (MV) precision is in quarter-pixel accuracy.
Furthermore, advanced motion vector prediction has been developed for HEVC,
where motion candidates can be derived from spatial and temporal neighboring blocks
according to motion vector competition at both the encoder and decoder sides. If a
current motion vector is the same as a motion candidate, the encoder may signal the
case that the current motion vector can be “merged” with the motion candidate
without transmitting the motion information and the corresponding motion vector
coding mode is termed as Merge mode. The motion candidate may also be used as a
predictor for the current motion vector. In this case, the motion vector difference
(MVD) between the current motion vector and a selected motion candidate is coded
and this method is terms as advanced motion vector prediction (AMVP). For Merge
mode and AMVP mode coding, the MV predictors and MV differences are also in
quarter-pixel accuracy. If the MV is in sub-pixel, i.e. half-pixel or quarter-pixel, the
sub-pixel motion compensation (MC) is applied. According to HEVC, the sub-pixel
MC is implemented using 8-tap DCTIF (discrete cosine transform (DCT)
interpolation filter) for the luma component and 4-tap DCTIF for the chroma
component.

[0006] A CU-level adaptive MV precision method has been disclosed by Li, et al.
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in JCTVC-Q0049 (“RCE1: Adaptive MV Precision,” Document of Joint
Collaborative Team on Video Coding, JCTVC-Q0049, Mar. 2014), where a CU-level
flag is signaled to indicate whether all PUs in the CU use integer-precision MVs. If
the flag is 1, the MV precision is in integer precision. In this case, the MV predictors
for PUs are rounded to integer precision and MV differences are signaled in integer
precision. If the flag is 0, the MV precision is in quarter-pixel precision. The MV
coding is the same as HEVC version 1 and sub-pixel motion compensation is allowed.
In HEVC Range Extensions Core Experiment 1 (RCE1) Test2, the adaptive MV
precision is applied to all Inter CU. The context formation of the CU-level flag
requires the information of the coded adaptive MV precision flag of the upper CU,
which results in a requirement of a line buffer to store this flag.

[0007] It is desirable to develop methods for improving the coding efficiency of
adaptive MV precision and/or eliminating the need for the line buffer associated with

the CU-level flag for integer MV precision.

SUMMARY

[0008] A method for coding a block of video data or a motion vector (MV) of the
block of video data for a video coding system utilizing adaptive MV precision is
disclosed, where at least two MV precisions for the MV is used for the block of video
data. According to one embodiment, whether to use or not to use the adaptive MV
precision for a current block is determined according to a prediction mode of the
current block, a partition type of the current block, or both. If the adaptive MV
precision is used, for an encoder side, a current MV precision is determined for a
current MV of the current block, and the current MV is encoded with the current MV
precision. For a decoder side, a MV precision syntax element is parsed from a video
bitstream or is inferred to determine a current MV precision for a current MV of the
current block, and the current MV is decoded with the current MV precision. If the
adaptive MV precision is not used, for an encoder side, the current MV is encoded
with a finer MV precision. For a decoder side, the current MV is decoded with a finer
MYV precision.

[0009] For example, the adaptive MV precision can be disabled for the current
block if the current block is coded using a Merge mode. Furthermore, the current

block may correspond to a prediction unit (PU), the adaptive MV precision can be
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disabled for the current coding unit (CU) if all PUs in the current CU are coded using
the Merge mode. The adaptive MV precision can be disabled for the current block if
the current block corresponds to a 2Nx2N prediction unit (PU). The adaptive MV
precision can be disabled for the current block if the current block corresponds to a
2Nx2N prediction unit (PU) coded in a Merge mode or a Skip mode. A high-level
adaptive MV precision flag can be signaled at a sequence level, picture level or slice
level to enable or disable the adaptive MV precision for all blocks in a corresponding
sequence, picture or slice according to the high-level adaptive MV precision flag.
[0010] A current MV precision syntax element can be further signaled at the
encoder side or parsed at the decoder side to identify the current MV precision if the
adaptive MV precision is used for the current block. Also a current adaptive MV
precision flag can be signaled at the encoder side or parsed at the decoder side to
indicate whether the adaptive MV precision is used for the current block. The MV
precision syntax element, the current adaptive MV precision flag, or both can be
coded by context-based coding with only one context. Alternatively, the MV precision
syntax element, the current adaptive MV precision flag, or both can be coded by
context-based coding using context modeling based on information of one or more
neighboring blocks, the current block, or both said one or more neighboring blocks
and the current block. The information of neighboring blocks may correspond to the
MYV precision of a left block, or the left block and an above block. The current
adaptive MV precision flag can be signaled at a slice-level, a CU-level (coding unit
level), or a PU-level (prediction unit level) for the current block if the adaptive MV
precision is used for the current block and the current block corresponds to a CU or a
PU. The MV precision syntax element, the current adaptive MV precision flag, or
both can be coded after all the PU syntax signaling when not all PUs in current CU
are coded in merge mode. Alternatively, the MV precision syntax element, the current
adaptive MV precision flag, or both can be coded after the first non-merge mode PU.
[0011] The current MV precision can be inherited from a neighboring block. For
example, if the current block is coded in a merge mode, the current MV precision can
be inherited from the MV precision of a target merging block. When the current MV
precision corresponds to a coarser granularity such as an integer-pixel resolution or a
half-pixel resolution, a MV predictor (MVP) for the current MV of the current block
is rounded to the coarser granularity. When the current MV precision is associated

with the MV precision of a MV difference (MVD) of the current MV and the current
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MYV precision corresponds to a coarser granularity, the MVD is rounded to the coarser
granularity and the MV precision of a MV predictor (MVP) for the current MV is
unchanged.

[0012] In another embodiment, a value of a current adaptive MV precision flag
for a current block is selected to indicate whether to use or not to use the adaptive MV
precision for a current block according to a prediction mode of the current block, a
partition type of the current block, or both. If the current adaptive MV precision flag
indicates that the adaptive MV precision is used, a current MV precision is
determined for a current MV of the current block, and the current MV is encoded at
the current MV precision. If the current adaptive MV precision flag indicates that the
adaptive MV precision is not used, the current MV is encoded at a finer MV

precision.

BRIEF DESCRIPTION OF DRAWINGS

[0013] Fig. 1 illustrates an exemplary flowchart for video encoding using adaptive
motion vector precision according to an embodiment of the present invention.
[0014] Fig. 2 illustrates an exemplary flowchart for video decoding using adaptive
motion vector precision according to an embodiment of the present invention.
[0015] Fig. 3 illustrates another exemplary flowchart for video encoding using

adaptive motion vector precision according to an embodiment of the present invention.

DETAILED DESCRIPTION

[0016] In the present invention, various techniques to control the use of adaptive
motion vector (MV) precision are disclosed. In particular, the adaptive MV precision
is turned off for some modes or coding conditions to improve performance or to
reduce complexity/storage requirement.

[0017] In screen content coding, the characteristics of screen contents are quite
different from normal motion video of nature scenes. Screen contexts usually
comprise sharp transitions in color, intensity or both. The fractional motion vector
(MV) as adopted in various coding standards, such as the High Efficiency Video
Coding (HEVC) standard may not be useful since the sub-pixel interpolation process

tends to smear the sharp transitions. Therefore, it is desirable to be able to set the MV
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precision to integer pixel granularity adaptively depending on the characteristics of
contents. A syntax element or a flag can be signaled at a slice-level, or PU-level to
indicate whether the MV precision is integer pixel, half pixel, or quarter pixel.

[0018] According to one embodiment, a control flag at a higher-level syntax level
such as a sequence-level flag (e.g., in sequence parameter set, SPS), picture-level (e.g.,
in picture parameter set, PPS) or slice-level flag (e.g., slice-header) can be signaled to
turned on/off the adaptive MV precision syntax. For example, a flag in the picture
level may be used to indicate whether the adaptive MV precision is turned on or off
for the picture. If the adaptive MV precision is turned off for the picture, all blocks
(such as coding units or prediction units) within the picture will not use the adaptive
MYV precision. In this case, a fixed MV precision at a finer granularity such as quarter-
pixel resolution will be used. If the adaptive MV precision is turned on for the picture,
the blocks within the picture may determine whether to use the adaptive MV precision
individually.

[0019] The MV precision syntax/flag can be coded using context-based coding
and the context modeling can depend on the information of neighboring block (e.g.,
neighboring CU or neighboring PU). For example, the context modeling depends on
the MV precision of the left PU, the above PU or both the left and the above PU of the
current block. In the method disclosed in JCTVC-Q0049, the context modelling of the
MYV precision syntax/flag depends on the above block, which implies the information
associated with the row of above blocks has to be buffered. In one embodiment, the
context modeling only depends on the MV precision of the left PU to remove the need
for line buffer to store information associated with the row of above blocks. The
context modeling for the MV precision can also depend on the information of current
block, such as the depth of current block. The context modeling for the MV precision
syntax/flag can depend on the partition type and prediction mode. For example, the
context modeling for a Merge mode block can be different from other blocks. In
another example, the context modeling for 2Nx2N_Merge and 2Nx2N_SKIP block
can be different from other blocks.

[0020] In yet another embodiment, the context modeling for the MV precision
only uses one context. This not only removes the need for a line buffer, but also
reduces the complexity of context based coding.

[0021] The adaptive MV precision can be turned on/off or applied for certain
types of blocks. For example, the adaptive MV precision can be turned on/off based
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on the partition type. In one example, the adaptive MV precision can be signaled
when the block partition is 2Nx2N. Similarly, the adaptive MV precision can be
signaled when the block partition is non-2Nx2N. In another example, the adaptive
MYV precision can be turned on/off based on the prediction mode. For example, the
adaptive MV precision can be signaled when the block prediction mode is Merge
mode. Similarly, the adaptive MV precision can be signaled when the block
prediction mode is non-Merge mode or inter mode.

[0022] In another embodiment, the adaptive MV precision is only applied for non-
2Nx2N_Merge and non-2Nx2N_Skip blocks. The adaptive MV precision flag can be
signaled in the CU-level. Furthermore, the MV precision flag can be signaled upon
determining the block to be non-2Nx2N_Merge or 2Nx2N_ Skip block.

[0023] In another embodiment, the adaptive MV precision is only applied to non-
Merge blocks. The adaptive MV precision flag can be signaled in the CU-level or PU-
level. For example, if all PUs within a CU are coded in Merge mode, it implies that
the adaptive MV precision is turned off and there is no need to signal the MV
precision syntax/flag. The MV precision syntax/flag will be signaled only if there is at
least one non-Merge PU in the CU. The MV precision syntax/flag can be coded after
all the PU syntax signaling when not all PUs in current CU are coded in merge mode.
Alternatively, the MV precision syntax/flag can be coded after the first non-merge
mode PU.

[0024] In yet another embodiment, the adaptive MV precision flag can be set to
certain value, such as True or False, for certain types of blocks. For example, the
adaptive MV precision flag can be set to True or False based on the partition type
and/or prediction mode. In one example, the adaptive MV precision flag is set to True
or False when the block partition is 2Nx2N. Similarly, the adaptive MV precision flag
can be set to True or False when the block partition is non-2Nx2N. In another
example, the adaptive MV precision flag can be set to True or False when the block
prediction mode is Merge mode. Similarly, the adaptive MV precision flag can be set
to True or False when the block prediction mode is non-Merge mode or inter mode. In
yet another example, the adaptive MV precision flag can be set to True or False for
non-2Nx2N_Merge and non-2Nx2N_Skip blocks.

[0025] The MV precision for a current block can inherit the MV precision of a
neighboring block. For example, if the prediction mode of the current block is Merge

mode, the MV precision of the current block can inherit the MV precision of the
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target merging block. For example, if the current block is merged with the left block,
the MV precision of the current block can inherit the MV precision of the left block.
[0026] When the MV precision is set to a coarser granularity, the motion vector
predictor (MVP) can be rounded to the target granularity. For example, if the MV
precision is integer pixel, the MVP at the quarter pixel precision will be rounded to
the integer precision. The rounding process can round the value of a MV to a nearest
integer. However, when there are two nearest integers at an equal distance to the MVP,
the MVP will be rounded to the integer closer to zero. For example, 0.5 is rounded to
0, and -1.5 is rounded to -1. The rounding can also always be rounded to the nearest
integer closer to zero. For example, 0.75 is rounded to zero instead of 1.

[0027] When the MV precision is set to a coarser granularity, the motion vector
difference (MVD) coding syntax can also be changed. For example, if the MV
precision is set to integer, the first two bins of MVD codeword corresponding to the
abs_mvd_greater0_flag and abs_mvd_greaterl_flag can be skipped, where the
abs_mvd_greater0_flag specifies whether the absolute value of a motion vector
component difference is greater than O and the abs_mvd greaterl flag specifies
whether the absolute value of a motion vector component difference is greater than 1.
[0028] When the MV precision is set to a coarser granularity, the context
modeling of the MVD coding syntax can be also changed. For example, the context
models for syntax elements, abs_mvd_greater0Q_flag and abs_mvd_greaterl_flag of
different MV precision can use different sets of context models.

[0029] In another embodiment, the MV precision syntax/flag is associated with
the MVD. When the MV precision for MVD is set to a coarser granularity, the MVD
precision can be set to integer and however, the MVP precision is unchanged. In other
words, no rounding is applied to MVP.

[0030] In another embodiment, the MV precision syntax/flag is associated with
the MVP. When the MV precision for MVD is set to a coarser granularity, the MVP
precision can be set to integer and however, the MVD precision is unchanged. In
other words, the MVD precision is in a finer precision.

[0031] For a Merge block or 2Nx2N Merge/Skip block, the MV information can
be inherited from a spatial neighboring block or temporal collocated block without
rounding to an integer pixel precision. However, the MVs may be rounded during the
motion compensation (MC) process of this Merge block. In other words, the un-

rounded MVs are stored and used as predictors for neighboring blocks, and the
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rounded MVs are used for MC of this Merge block.

[0032] The adaptive MV precision flag can be signaled after all the PU syntax
signaling. The adaptive MV precision flag will be transmitted only when the current
CU is not coded in certain modes, such as 2Nx2N Skip/Merge mode, or all PUs in the
current CU being Merge mode. Otherwise, the adaptive MV precision flag is inferred
as False. Alternatively, the adaptive MV precision flag will be transmitted after the
first non-merge mode PU.

[0033] Fig. 1 illustrates an exemplary flowchart for video encoding using adaptive
motion vector precision according to an embodiment of the present invention. The
flowchart in Fig. 1 corresponds to encoding process of a block of video data or a
motion vector (MV) of the block of video data for a video encoding system utilizing
adaptive MV precision. The system allows using at least two MV precisions for
encoding the MV or encoding the block of video data. The video data includes screen
contents. When used for encoding the block of video data, the MV is used to access
reference data and information related to the MV is also encoded. The system receives
input data associated with a current block as shown in step 110. The input data may
include information related to the current block such as the motion vector, prediction
mode, partition type, etc. The information may be derived by other processing units of
the encoder system and the input data may be retrieved from memory (e.g., computer
memory, buffer (RAM or DRAM) or other media) or from a processor. Whether to
use or not to use the adaptive MV precision for the current block is determined
according to a prediction mode of the current block, a partition type of the current
block, or both as shown in step 120. A test regarding whether the adaptive MV
precision used is performed in step 130. If the result is “Yes”, step 140 is performed.
If the result is “No”, step 150 is performed. In step 140, a current MV precision is
determined for a current MV of the current block, and the current MV is encoded at
the current MV precision. In step 150, the current MV is encoded at a finer MV
precision.

[0034] Fig. 2 illustrates an exemplary flowchart for video decoding corresponding
to the encoding system of Fig. 1 using adaptive motion vector precision according to
an embodiment of the present invention. Coded data for a current block is received in
step 210. Whether to use or not to use the adaptive MV precision for a current block is
determined in step 220 according to a prediction mode of the current block, a partition

type of the current block, or both derived from the coded data. A test regarding
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whether the adaptive MV precision used is performed in step 230. If the result is
“Yes”, step 240 is performed. If the result is “No”, step 250 is performed. In step 240,
a MV precision syntax element is parsed from a video bitstream to determine a
current MV precision for a current MV of the current block, and the current MV is
decoded at the current MV precision. In step 250, the current MV is decoded at a finer
MYV precision.

[0035] Fig. 3 illustrates another exemplary flowchart for video encoding using
adaptive motion vector precision according to an embodiment of the present invention.
The system receives input data associated with a current block as shown in step 310.
The input data may include information related to the current block such as the
motion vector, prediction mode, partition type, etc. The information may be derived
by other processing units of the encoder system and the input data may be retrieved
from memory (e.g., computer memory, buffer (RAM or DRAM) or other media) or
from a processor. A value of a current adaptive MV precision flag is selected for a
current block to indicate whether to use or not to use the adaptive MV precision for a
current block according to a prediction mode of the current block, a partition type of
the current block, or both in step 320. A test regarding whether the current adaptive
MYV precision flag indicates that the adaptive MV precision is used is performed in
step 330. If the result is “Yes”, step 340 is performed. If the result is “No”, step 350 is
performed. In step 340, a current MV precision is determined for a current MV of the
current block, and the current MV is encoded at the current MV precision. In step 350,
the current MV is encoded at a finer MV precision.

[0036] The flowcharts shown are intended to illustrate examples of video coding
using adaptive MV precision according to the present invention. A person skilled in
the art may modify each step, re-arranges the steps, split a step, or combine steps to
practice the present invention without departing from the spirit of the present
invention. In the disclosure, specific syntax and semantics have been used to illustrate
examples to implement embodiments of the present invention. A skilled person may
practice the present invention by substituting the syntax and semantics with equivalent
syntax and semantics without departing from the spirit of the present invention.
[0037] The above description is presented to enable a person of ordinary skill in
the art to practice the present invention as provided in the context of a particular
application and its requirement. Various modifications to the described embodiments

will be apparent to those with skill in the art, and the general principles defined herein
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may be applied to other embodiments. Therefore, the present invention is not intended
to be limited to the particular embodiments shown and described, but is to be
accorded the widest scope consistent with the principles and novel features herein
disclosed. In the above detailed description, various specific details are illustrated in
order to provide a thorough understanding of the present invention. Nevertheless, it
will be understood by those skilled in the art that the present invention may be
practiced.

[0038] Embodiment of the present invention as described above may be
implemented in various hardware, software codes, or a combination of both. For
example, an embodiment of the present invention can be one or more electronic
circuits integrated into a video compression chip or program code integrated into
video compression software to perform the processing described herein. An
embodiment of the present invention may also be program code to be executed on a
Digital Signal Processor (DSP) to perform the processing described herein. The
invention may also involve a number of functions to be performed by a computer
processor, a digital signal processor, a microprocessor, or field programmable gate
array (FPGA). These processors can be configured to perform particular tasks
according to the invention, by executing machine-readable software code or firmware
code that defines the particular methods embodied by the invention. The software
code or firmware code may be developed in different programming languages and
different formats or styles. The software code may also be compiled for different
target platforms. However, different code formats, styles and languages of software
codes and other means of configuring code to perform the tasks in accordance with
the invention will not depart from the spirit and scope of the invention.

[0039] The invention may be embodied in other specific forms without departing
from its spirit or essential characteristics. The described examples are to be considered
in all respects only as illustrative and not restrictive. The scope of the invention is
therefore, indicated by the appended claims rather than by the foregoing description.
All changes which come within the meaning and range of equivalency of the claims

are to be embraced within their scope.
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CLAIMS

1. A method of encoding a block of video data or a motion vector (MV) of the
block of video data for a video coding system utilizing adaptive MV precision,
wherein at least two MV precisions for the MV is used for the block of video data, the
method comprising:

receiving input data associated with a current block;

determining whether to use or not to use the adaptive MV precision for the
current block according to a prediction mode of the current block, a partition type of
the current block, or both;

if the adaptive MV precision is used, determining a current MV precision for a
current MV of the current block, and encoding the current MV at the current MV
precision; and

if the adaptive MV precision is not used, encoding the current MV at a finer MV
precision.

2. A method of decoding a block of video data or a motion vector (MV) of the
block of video data for a video decoding system utilizing adaptive MV precision,
wherein at least two MV precisions for the MV is used for the block of video data, the
method comprising:

receiving coded data for a current block;

determining whether to use or not to use the adaptive MV precision for the
current block according to a prediction mode of the current block, a partition type of
the current block, or both derived from the coded data;

if the adaptive MV precision is used, parsing an adaptive MV precision syntax
element from a video bitstream or inferring the adaptive MV precision syntax element
to determine a current MV precision for a current MV of the current block, and
decoding the current MV at the current MV precision; and

if the adaptive MV precision is not used, decoding the current MV at a finer MV
precision.

3. The method of Claim 2, wherein the adaptive MV precision is disabled for the
current block if the current block is coded using a Merge mode.

4. The method of Claim 3, wherein the current block corresponds to a coding
unit (CU) and the current CU is divided into multiple prediction units (PUs), the

adaptive MV precision is disabled or the adaptive MV precision syntax element is not
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parsed for the current CU if all PUs in the current CU is coded using the Merge mode.

5. The method of Claim 2, wherein the adaptive MV precision is disabled for the
current block if the current block corresponds to a 2Nx2N prediction unit (PU).

6. The method of Claim 2, wherein the adaptive MV precision is disabled for the
current block if the current block corresponds to a 2Nx2N prediction unit (PU) coded
in a Merge mode or a Skip mode.

7. The method of Claim 2, wherein a high-level adaptive MV precision flag is
signaled at a sequence level, picture level or slice level to enable or disable the
adaptive MV precision for all blocks in a corresponding sequence, picture or slice
according to the high-level adaptive MV precision flag.

8. The method of Claim 2, wherein further comprising parsing or inferring a
current MV precision syntax element to identify the current MV precision if the
adaptive MV precision is used for the current block, or parsing a current adaptive MV
precision flag to indicate whether the adaptive MV precision is used for the current
block.

9. The method of Claim 8, wherein the MV precision syntax element, the current
adaptive MV precision flag, or both are coded by context-based coding with only one
context.

10. The method of Claim 8, wherein the MV precision syntax element, the
current adaptive MV precision flag, or both are coded after signaling all prediction
unit (PU) syntax when not all PUs in current coding unit (CU) are coded in Merge
mode.

11. The method of Claim 8, wherein the MV precision syntax element, the
current adaptive MV precision flag, or both are coded after a first non-Merge mode
PU.

12. The method of Claim 8, wherein the MV precision syntax element, the
current adaptive MV precision flag, or both are coded by context-based coding using
context modeling based on information of one or more neighboring blocks, the current
block, or both said one or more neighboring blocks and the current block.

13. The method of Claim 12, wherein the information of said one or more
neighboring blocks corresponds to the MV precision of a left block, or the left block
and an above block.

14. The method of Claim 8, wherein the MV precision syntax element, the

current adaptive MV precision flag, or both are coded by context-based coding using
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context modeling based on the prediction mode of the current block, the partition type
of the current block, or both.

15. The method of Claim 8, wherein the current adaptive MV precision flag is
signaled at a slice-level, a CU-level (coding unit level), or a PU-level (prediction unit
level) for the current block if the adaptive MV precision is used for the current block
and the current block corresponds to a CU or a PU.

16. The method of Claim 2, wherein the current MV precision is inherited from a
neighboring block.

17. The method of Claim 16, wherein if the current block is coded in a Merge
mode, the current MV precision is inherited from the MV precision of a target
merging block.

18. The method of Claim 2, wherein the current MV precision corresponds to a
coarser granularity, a MV predictor (MVP) for the current MV of the current block is
rounded to the coarser granularity.

19. The method of Claim 18, wherein the coarser granularity corresponds to an
integer-pixel resolution or a half-pixel resolution.

20. The method of Claim 2, wherein the current MV precision is associated with
the MV precision of a MV difference (MVD) of the current MV and the current MV
precision corresponds to a coarser granularity, the MVD is rounded to the coarser
granularity and the MV precision of a MV predictor (MVP) for the current MV is
unchanged.

21. A method of coding a block of video data or a motion vector (MV) of the
block of video data for a video coding system utilizing adaptive MV precision,
wherein at least two MV precisions for the MV is used for the block of video data, the
method comprising:

receiving input data associated with a current block;

selecting a value of a current adaptive MV precision flag for a current block to
indicate whether to use or not to use the adaptive MV precision for a current block
according to a prediction mode of the current block, a partition type of the current
block, or both;

if the current adaptive MV precision flag indicates that the adaptive MV
precision is used, determining a current MV precision for a current MV of the current
block, and encoding the current MV at the current MV precision; and

if the current adaptive MV precision flag indicates that the adaptive MV
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precision is not used, encoding the current MV at a finer MV precision.

22. The method of Claim 21, wherein the value of the current adaptive MV
precision flag for the current block is selected to indicate that the adaptive MV
precision is disabled for the current block if the current block is coded using a Merge
mode.

23. The method of Claim 22, wherein the current block corresponds to a coding
unit (CU) and the current CU is divided into multiple prediction units (PUs), the value
of the current adaptive MV precision flag for the current CU is selected to indicate
that the adaptive MV precision is disabled or an adaptive MV precision syntax
element is not signaled for the current CU if all PUs in the current CU is coded using
the Merge mode.

24. The method of Claim 21, wherein the value of the current adaptive MV
precision flag for the current block is selected to indicate that the adaptive MV
precision is disabled for the current block if the current block corresponds to a 2Nx2N
prediction unit (PU).

25. The method of Claim 21, wherein the value of the current adaptive MV
precision flag for the current block is selected to indicate that the adaptive MV
precision is disabled for the current block if the current block corresponds to a 2Nx2N
prediction unit (PU) coded in a Merge mode or a Skip mode.

26. The method of Claim 21, wherein a high-level adaptive MV precision flag is
signaled at a sequence level, picture level or slice level to enable or disable the
adaptive MV precision for all blocks in a corresponding sequence, picture or slice

according to the high-level adaptive MV precision flag.
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