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(57) Abréegée/Abstract:

The Invention provides a motion prediction method. First, a plurality of motion vector predictors Is obtained to be included in a
candidate set for motion prediction of a current unit of a current frame. Whether the current frame Is a non-reference frame which
IS not referred to by other frames for motion prediction is then determined. When the current frame Is not the non-reference frame,
any motion vector predictor corresponding to a previously coded frame Is removed from the candidate set, and a motion vector of
the current unit Is predicted according to the motion vector predictors of the candidate set.
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(57) Abstract: The invention provides a motion prediction method. First, a plurality of motion vector predictors is obtained to be
included 1n a candidate set for motion prediction of a current unit of a current frame. Whether the current frame 1s a non-reference
frame which 1s not referred to by other frames for motion prediction 1s then determined. When the current frame 1s not the non-ret-
erence frame, any motion vector predictor corresponding to a previously coded frame 1s removed from the candidate set, and a
motion vector of the current unit 1s predicted according to the motion vector predictors of the candidate set.
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MOTION PREDICTION METHOD AND VIDEO ENCODING METHOD

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No. 61/ 326,731, filed
on April 22, 2010, and U.S. Application No. 12/ 962,411, filed on December 07, 2010.

TECHNICAL FIELD

[0002] The invention relates to video processing, and more particularly to motion prediction and
encoding of video data.

BACKGROUND

[0003] The new upcoming H.264 compression standardcan pr'ovide good video quality at
substantially lower bit rates than previous standards by adopting features such as sub-pixel
accuracy and multiple-referencing. The video compression process can be generally divided into
5 parts which include: inter-prediction/intra-prediction, transform/inverse-transform,
quantization/inverse-quantization, loop filter, and entropy encoding. H.264 is used in various
applications such as Blu-ray Discs, DVB broadcasting services, direct-broadcast satellite
television services, cable television services, and real-time videoconferencing.

[0004] A video datastream comprises a plurality of frames, and each frame is divided into a
plurality of coding units (e.g. macroblocks or extended macroblocks) to be respectively
processed by a video encoder. Each coding unit can be segmented into quad-tree partitions, and a
leaf coding unit is called a prediction unit. A prediction unit can be further segmented into quad-
tree partitions, and each partition is assigned with a motion parameter. In order to reduce the cost
of transmitting enormous amount of motion parameters, a motion vector predictor (MVP) 1s
calculated for each partition by referencing to adjacent coded blocks, coding efficiency can thus
be improved as the motion of the adjacent blocks tends to have high spatial correlation.
Referring to Fig. 1, a schematic diagram illustrates adjacent blocks of a current unit 112. A
current frame 102 comprises a current unit 112 and a plurality of candidate units A, B, C, and D
neighboring to the current unit 112. The candidate unit A is on a left side of the current unit 112,
the candidate unit B is on an upper side of the current unit 112, the candidate unit C is in line
with an upper-right direction of the current unit 112, and the candidate unit A is in line with an
upper-lett direction of the current unit 112 Generally, an MVP of a current unit 112 is

determined by comparing the motion vectors of the candidate units A, B, and C, and selecting a
medium motion vector to be the MVP of the current unit 112. When the candidate unit C does
not exist, the motion vectors of the candidate units A, B, and D are compared to each other to

select a medium motion vector, and the medium motion vector is determined to be the MVP of
the current unit 112.



CA 02794378 2012-09-25
WO 2011/131091 PCT/CN2011/0723539

[0005] With slight amendment to the above motion vector prediction method, motion vector
competition (MVC) 1s also provided for motion prediction. According to MVC, more motion
vectors are included in a candidate set for motion prediction of a current unit to improved
accuracy of motion prediction. For example, the candidate set may comprise motion vectors of
adjacent blocks of the current unit 112, as well as a motion vector of a collocated unit 114 which
has the same location 1n a reterence frame 104 as that of the current unit 112 1n the current frame
102. Rate-distortion optimization (RDO) 1s used to select a final motion vector predictor for the
current unit from the candidate set. The motion vector of the current unit 1s predicted according
to the final motion vector predictor. An index of the final motion vector predictor selected from
the candidate set 1s sent as prediction information to signal video decoders which motion vector
predictor 1s chosen for the current unit.

[0006] Referring to Fig. 2, a flowchart of a motion prediction method 200 1s shown. First,
motion vectors of a plurality of candidate units corresponding to a current unit are obtained to
include 1n a candidate set (step 202). The motion vectors in the candidate set are then compared
to each other. When the motion vectors are not equal to each other (step 204), a motion vector
predictor 1s selected from the candidate set (step 206), and a motion vector of the current unit 1s
predicted according to motion vector predictor (step 208). Finally, prediction information about
the selected motion vector predictor 1s generated and then sent in the bitstream (step 210). When
the motion vectors 1n the candidate set are equal to each other (step 204), a motion vector of the
current unit 1S predicted according to any of the motion vectors in the candidate set (step 212),
and no prediction information about the motion vector predictor 1s generated and sent 1n the
bitstream.

[0007] A parsing error in decoding the bitstream may occur due to incorrect decoding. When a
parsing error occurred 1n syntax parsing during video decoding, all consequent video processing
will be failed until a next synchromization symbol 1s detected. The parsing error may be
propagated if inter-frame entropy coding 1s allowed, an example of inter-frame entropy coding 1s
using motion vectors of previous frame as a motion vector predictor of a current frame to
achieve coding gain improvement. Synchronization symbols such as the frame start code used to
re-initialize frames may not stop the parsing error propagation. The above mentioned motion
vector competition method may also induce parsing error propagation. According to the motion
vector competition method 200 of Fig. 2, when the motion vectors 1n the candidate set are equal
to each other, prediction information signaling the motion vector predictor 1s not sent in the
bitstream. When the prediction information about the motion vector predictor 1s omitted, the data
amount of the coded video bitstream sent to the video decoder 1s reduced. If the video decoder
fails to detect intended omission of the prediction information and mistakes a subsequent
segment of the coded video datastream as the prediction information, subsequent data in the
coded video datastream will be erroneously decoded and this parsing error would propagate.
[0008] A parsing error in decoding of a prior frame may lead to a parsing error in decoding of a
plurality of succeeding frames, 1s referred to as parsing error propagation. When a first

succeeding frame takes the prior frame as a reference frame, encoding of the first succeeding
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frame uses coded information of the prior frame. If a parsing error occurs in decoding of the

prior frame, because decoding of the first succeeding frame requires decoded information of
the prior frame, the parsing error propagates to decoding of the first succeeding frame. When
a second succeeding frame takes the first succeeding frame as a reference frame, the parsing

error also propagates to decoding of the second succeeding frame. Thus, parsing error

propagation will seriously impact decoding of a video datastream.

SUMMARY

[0009] The invention provides a motion prediction method. First, a plurality of motion vector

predictors 1s obtained to be included in a candidate set for motion prediction of a current unit

of a current frame. Whether the current frame is a non-reference frame which is not referred to
by other frames for motion prediction is then determined. When the current frame is not the
non-reference frame, any motion vector predictor corresponding to a previously coded frame
1s removed from the candidate set, and a motion vector of the current unit is predicted

according to the motion vector predictors of the adjusted candidate set.

[0010] The invention provides a motion prediction method, comprising: (a) obtaining a
plurality of motion vector predictors to be included in a candidate set for motion prediction of
a current unit of a current frame; (b) comparing the motion vector predictors of the candidate
set with each other to determine if any two of the motion vector predictors are equal to each
other; (¢) when two of the motion vector predictors of the candidate set are equal to each
other, sclecting a first backup motion vector predictor and adding to the candidate set; (d)
comparing the first backup motion vector predictor with at least one of the motion vector
predictors of the candidate set, and it the first backup motion vector predictor is the same as
one of the motion vector predictor in the candidate set, adding a second backup motion vector

predictor to the candidate set; and (e) predicting a motion vector of the current unit according

to the motion vector predictors of the candidate set.

[0011] The invention also provides a video encoding method. First, a control flag is generated
to indicate whether inter-frame entropy coding, i.e., motion vectors derived from previous

coded frame could be included in the candidate set for motion prediction, is allowed in a
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segment of a video datastream. When the control flag indicates that inter-frame entropy
coding 1s not allowed, inter-frame entropy coding for encoding the segment of the video
datastream 1s disabled. When the control flag indicates that inter-frame entropy coding is

allowed, inter-frame entropy coding for encoding the segment of the video datastream is

enabled.

[0012] The invention also provides a video coding method. First, a series of target frames is
inserted between a series of frames of a segment of a video datastream. The segment of the
video datastream is then encoded into a bitstream, wherein the target frames are not encoded
according to inter-frame entropy coding and subsequent frames of each target frame in coding

order not referring to prior frames of the target frame in coding order.

|0013] A detailed description is given in the following embodiments with reference to the

accompanying drawings.
BRIEF DESCRIPTION OF DRAWINGS

The invention can be more fully understood by reading the subsequent detailed description

3a
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and examples with references made to the accompanying drawings, wherein:

[0014] Fig. 1 1s a schematic diagram of candidate units for motion prediction of a current unit;
[0015] Fig. 2 1s a flowchart 1llustrating a motion vector competition method;

[0016] Fig. 3 1s a block diagram of an exemplary video encoder;

[0017] Fig. 4 1s a flowchart of a motion prediction method capable of preventing parsing error
propagation according to an embodiment of the invention;

[0018] Fig. 5 1s a flowchart of a motion prediction method capable of preventing parsing error
propagation according to an embodiment of the invention;

[0019] Fig. 6 1s a flowchart of a video encoding method capable of preventing parsing error
propagation according to an embodiment of the invention;

[0020] Fig. 7 1s a flowchart of a video encoding method capable of preventing parsing error
propagation according to an embodiment of the invention;

[0021] Figs. 8A and 8B 1s a flowchart of a motion prediction method capable of controlling
parsing error propagation according to an embodiment of the invention; and

[0022] Figs. 9 A and 9B is a flowchart of a motion prediction method capable of controlling

parsing error propagation according to an embodiment of the invention.

DETAILED DESCRIPTION

[0023] The following description 1s of the best-contemplated mode of carrying out the invention.
This description 1s made for the purpose of illustrating the general principles of the invention and
should not be taken 1n a limiting sense. The scope of the invention 1s best determined by
reference to the appended claims.

[0024] Referring to Fig. 3, a block diagram of an exemplary video encoder 300 1s shown. In one
embodiment, the video encoder 300 comprises a motion prediction module 302, a subtraction
module 304, a transform module 306, a quantization module 308, and an entropy coding module
310. The video encoder 300 receives a video input and generates a bitstream as an output. The
motion prediction module 302 performs motion prediction on the video input to generate
predicted samples and prediction information. The subtraction module 304 then subtracts the
predicted samples from the video input to obtain residues, thereby reducing video data amount
from that of the video input to that of the residues. The residues are then sequentially sent to the
transform module 306 and the quantization module 308. The transform module 306 performs
discrete cosine transform (DCT) on the residues to obtain transformed residues. The quantization
module 308 then quantizes the transformed residues to obtain quantized residues. The entropy
coding module 310 then performs entropy coding on the quantized residues and prediction
information to obtain a bitstream as a video output.

[002S5] Referring to Fig. 4, a flowchart of a motion prediction method 400 capable of preventing
parsing error propagation according to an embodiment of the invention 1s shown. Assume that
the motion prediction module 302 receives a current unit of a current frame of a video input
datastream. A motion vector predictor for motion prediction of the current unit 1s determined

(step 402). The motion vector predictor may be derived from units located at the current frame
4



CA 02794378 2012-09-25
WO 2011/131091 PCT/CN2011/0723539

(spatial direction) or previously coded frame (temporal direction). The motion vector predictor
can be determined by a fixed decision rule or can be adaptively selected. For example, the
motion vector competition method selects a final motion vector predictor from a predefined
candidate set by applying rate-distortion optimization (RDQO). The motion prediction module 302
determines whether the current frame 1s a non-reference frame which 1s not referred to by other
frames for motion prediction (step 404). In one embodiment, the motion prediction module 302
checks a frame type of the current frame. If the frame type of the current frame 1s a non-
reference B-frame, the current frame 1s determined to be a non-reference frame.

[0026] When the current frame 1s not a non-reference frame (step 404), because the current
frame may become a reference frame of succeeding frames, a parsing error in decoding of the
current frame may induce parsing errors 1n decoding of the succeeding frames. To prevent
parsing error propagation, the motion vector predictor for motion prediction of the current unit
cannot be derived from previously coded frame (step 406). In one embodiment, any of the
motion vector predictor corresponding to collocated units not within the current frame 1s not
included 1n the predefined candidate set for motion vector competition, in another word, the final
motion vector predictor for a current unit 1s selected from a predefined candidate set only
comprises motion vector predictors corresponding to units within the same frame as the current
unit. The motion vector predictors can be motion vectors of neighboring units or derived from
one or more of the motion vectors of the neighboring units. Thus, when the motion prediction
module 302 predicts the motion vector of the current unit according to the motion vector
predictor, a parsing error occurred i1n the reference frame does not induce parsing errors in
decoding of the current unit of the current frame.

[0027] The motion prediction module 302 then predicts the motion vector of the current unit
according to the motion vector predictor. Inter-frame entropy coding 1s only allowed for coding
units 1n non-reference frames. In an example of adaptive parsing error control, the frame level
syntax 1s used to control enabling of inter-frame entropy coding. In the case of processing a non-
reference frame, inter-frame entropy coding can be used in encoding or decoding; otherwise,
inter-frame entropy coding 1s turned off to prevent parsing error propagation.

[0028] In some other embodiments, an adaptive parsing error control method enables or disables
inter-frame entropy coding according to a sequence level syntax. For example, an encoder allows
inter-frame entropy coding when encoding video data in error free environment, whereas the
encoder disable inter-frame entropy coding when encoding video data in lossy environment. The
decoder decodes the bitstream according to a sequence level syntax, and adaptively enables or
disables inter-frame entropy coding. The adaptive parsing error control method of another
embodiment enables or disables inter-frame entropy coding according to a frame level syntax.
The above embodiment of allowing inter-frame entropy coding only when processing non-
reference frames i1s one example of adaptive parsing error control based on a frame level syntax.
[0029] In an embodiment of motion vector competition, the motion vector predictors in a
candidate set are obtained. The motion vector predictors in the candidate set are then compared

to each other (step 408). When the motion vector predictors of the candidate set are not equal to
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each other (step 410), a final motion vector predictor 1s selected from the candidate set (step 412),
and a motion vector of the current unit 1s predicted according to the final motion vector predictor
(step 414). Finally, prediction information about the final motion vector predictor 1s generated
and 1nserted 1n the bitstream for signaling a corresponding video decoder (step 416). When the
motion vector predictors in the candidate set are equal to each other (step 410), a motion vector
of the current unit 1s predicted according to any of the motion vector predictors of the candidate
set (step 418), and no prediction information about the motion vector predictor 1s generated for
signaling the video decoder.

[0030] Referring to Fig. 5, a flowchart of a motion prediction method 500 capable of preventing
parsing error propagation according to an embodiment of the invention 1s shown. Assume that
the motion prediction module 302 receives a current unit of a current frame from a video input
datastream, and the motion vector of the current unit 1s predicted by a final motion vector
predictor which 1s determined by motion vector competition. In one embodiment, a rule for
choosing candidate sets 1s determined in a sequence level of the video input datastream and a
final motion vector predictor 1s chosen from each candidate set according to rate-distortion
optimization (RDQO). In addition, a rule 1s set to choose one or more backup motion vector
predictors for motion prediction of the current units. First, the motion prediction module 302
obtains motion vector predictors 1n the candidate set corresponding to the current unit (step 502).
The motion prediction module 302 then compares the motion vector predictors in the candidate
set and determines whether the motion vector predictors in the candidate set are equal to each
other (step 504).

[0031] If the motion vector predictors in the candidate set are equal to each other, the number of
the motion vector predictors 1in the candidate set may be increased to provide the motion
prediction module 302 with more candidates for motion prediction of the current unit. The
motion prediction module 302 therefore selects one or more backup motion vector predictors to
be included 1n the candidate set(step 506), and selects a final motion vector predictor from the
candidate set (step 508). The motion prediction module 302 may add more than one backup
motion vector predictors in the candidate set at once, or it can add the backup motion vector
predictor one at a time. In one embodiment, the backup motion vector predictor 1s selected
according to a predetermined order. In another embodiment, the backup motion vector predictor
1s selected according to an adaptively determined order. For example, 1f the motion vector
predictors 1n the candidate set are all the same, the motion prediction module 302 selects a first
backup motion vector predictor into the candidate set, and compares the motion vector predictors
in the candidate set. 1f the first backup motion vector predictor 1s still the same tfrom other
motion vector predictors in the candidate set, the motion prediction module 302 adds a second
backup motion vector predictor to the candidate set. Once the candidate set comprise at least two
different motion vector predictors, the motion prediction module 302 stops adding backup
motion vector predictor process. In this case, the encoder has to generate an index of the final
motion vector predictor selected tfrom the candidate set as prediction information for the current

unit(step 512). A parsing error propagation problem caused by occasionally not sending such
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index when all motion vector predictors in the candidate set are the same may be prevented.
[0032] The motion prediction module 302 then predicts the motion vector of the current unit
according to the motion vector predictor (step 510). Finally, the motion prediction module 302
generates prediction information indicating which of the motion vector predictor in the candidate
set 15 selected, and the prediction information 1s then encoded by the entropy coding module 310
(step 512). In comparison with the conventional motion prediction method 200 shown 1n Fig. 2
implementing motion vector competition, the motion prediction module 302 according to the
method 500 shown in Fig. 5 always generates prediction information no matter whether the
motion vector predictors of the original candidate set are equal to each other or not, lowering a
probability of parsing error propagation in the video decoder due to omission of the prediction
information.

[0033] To prevent error propagation problems in inter-frame entropy coding, a video encoding
methods are provided with adaptive parsing error control. Referring to Fig. 6, a flowchart of a
video encoding method 600 capable of preventing parsing error propagation according to the
invention 1s shown. First, whether a parsing error 1s allowed 1n a segment of a video datastream
1s determined, and a control flag 1s generated (step 602). In one embodiment, the segment 1s a
video sequence, and the control flag 1s generated for the entire video sequence. In another
embodiment, the segment 1s a frame of the video datastream, and the control flag 1s generated for
the frame. In one embodiment, an error rate of the segment 1s estimated. When the error rate 1s
greater than a threshold, the control flag 1s generated to indicate that inter-frame coding 1s not
allowed for the segment to prevent parsing error propagation. When the error rate 1s less than the
threshold, the control tlag 1s generated to indicate that inter-frame coding 1s allowed for the
segment. When the control flag of the segment indicates that inter-frame coding 1s allowed (step
604), inter-tframe entropy coding 1s enabled (step 608), and the entropy coding module 310 can
use inter-frame entropy coding to encode data of the segment, thereby increasing coding
ctticiency. When the control flag of the segment indicates that inter-frame entropy coding 1s not
allowed (step 604), inter-frame entropy coding 1s disabled (step 606), and the entropy coding
module 310 uses intra-frame entropy coding to encode data of the segment, thereby preventing
parsing error propagation.

[0034] Referring to Fig. 7. a flowchart of a video encoding method 700 capable of preventing
parsing error propagation according to an embodiment of the invention 1s shown. First, whether a
parsing error 1s allowed 1n a segment of a video datastream 1s determined, and a control flag 1s
generated (step 702). In one embodiment, the segment 1s a video sequence, and the control flag 1s
generated for the entire video sequence. In another embodiment, the segment 1s a frame of the
video datastream, and the control flag 1s generated for the frame. In one embodiment, an error
rate of the segment 1s estimated. When the error rate 1s greater than a threshold, the control flag
1s generated to indicate that inter-tframe entropy coding 1s not allowed for the segment to prevent
parsing error propagation. When the error rate 1s less than the threshold, the control flag 1s
generated to indicate that inter-frame entropy coding 1s allowed for the segment. When the

control flag of the segment indicates that inter-frame entropy coding 1s allowed for the segment
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(step 704), inter-frame entropy coding 1s enabled (step 708), and the entropy coding module 310
can use inter-frame entropy coding to encode data of the segment. When the control flag of the
segment 1indicates that inter-frame entropy coding 1s not allowed (step 704), a series of target
frames are inserted between a series of frames of the segment, wherein the target frames are not
encoded according to inter-frame entropy coding (step 706). In one embodiment, the target
frames are instantaneous decoder refresh (IDR) frames. An IDR frame stops subsequent frames
(in coding order) referring to any frame prior to the IDR frame in coding order. In another
embodiment, the target frames are intra frame with open GOP (Group of Picture). In another
embodiment, the target frames are general inter-frames without inter-frame entropy coding, that
1s the general inter-frames do not use any motion vector predictor corresponding to a previously
coded frame. For example, the general inter-frames are P-frames or B-frames, and those P-
frames and B-frames cannot use inter-frame information such as collocated MVs as motion
vector predictors. The target frame can be inserted periodically to prevent parsing error
propagation. In one embodiment, the interval of inserting the target frames can be determined in
sequence level or GOP (group of pictures) level. The target frames are not encoded according to
inter-frame entropy coding, and subsequent frames of the target frames cannot refer to any frame
prior to the target frames, parsing errors generated in a frame of the segment does not propagate
to the target frames and subsequent frames of the target frames, thereby terminating possible
parsing error propagation.

[0035] The control flag for switching whether parsing error propagates 1n processing a segment
of a video datastream can also be combined with the motion prediction method 400 shown 1n Fig.
4. Referring to Figs. 8 A and 8B, a flowchart of an embodiment of a motion prediction method
800 capable of controlling parsing error propagation according to the invention 1s shown. The
steps 802, 804, 806, 808, 810, 812, 814, 816, and 818 of the method 800 are the same as the
corresponding steps 402, 404, 406, 408, 410, 412, 414, 416, and 418 of the method 400. Assume
that the motion prediction module 302 receives a segment of a video input datastream. At a first
step 801, a control flag for a segment of the video datastream 1s determined according to whether
inter-frame entropy coding 1s allowed 1n the segment (step 801). When the control flag indicates
that inter-frame entropy coding 1s allowed in the segment (step 803), the motion prediction
module 302 performs steps 810~818 to predict motion vectors of a plurality of coding units of
the segment, wherein the steps 810~-818 are similar to the steps 204~212 1n the conventional
method 200. When the control flag indicates that inter-frame entropy coding is not allowed in the
segment, the motion prediction module 302 performs steps 802~818 to predict motion vectors of
a plurality of coding units of the segment, thereby preventing parsing error propagation, wherein
the steps 802~818 are the same as the steps 402~418 in the method 400 shown 1n Fig. 4.

[0036] Similarly, the control flag for controlling whether parsing error propagation 1s allowable
1n processing a segment of a video datastream can also be combined with the motion prediction
method 500 shown in Fig. 5. Referring to Figs. 9 A and 9B, a flowchart of an embodiment of a

motion prediction method 900 capable of controlling parsing error propagation according to the
invention 1s shown. The steps 902, 904, 906, 908, 910, and 912 of the method 900 are the same

3
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as the corresponding steps 502, 504, 506, 508, 510, and 512 of the method 500. Assume that the
motion prediction module 302 receives a segment of a video input datastream. At a first step 901,
a control flag for the segment 1s determined according to whether inter-frame entropy coding 1s
allowed in the segment (step 901). When the control flag indicates that inter-frame entropy
coding 1s not allowed in the segment (step 903), the motion prediction module 302 performs
steps 902~912 to predict motion vectors of a plurality of coding units of the segment, thereby
preventing parsing error propagation, wherein the steps 902~912 are the same as the steps
502~512 1n the method 500 shown in Fig. 5. When the control flag indicates that inter-frame
entropy coding 1s allowed in the segment (step 903), the motion prediction module 302 performs
steps 905, 907, 909 and 908~912 to predict motion vectors of a plurality of coding units of the
segment, wherein the steps 905, 907, 909 and 908~918 are similar to the steps 202~212 1n the
conventional method 200.

[0037] While the invention has been described by way of example and in terms of preferred
embodiment, 1t 1s to be understood that the invention 1s not limited thereto. To the contrary, it is
intended to cover various modifications and similar arrangements (as would be apparent to those
skilled 1n the art). Therefore, the scope of the appended claims should be accorded the broadest

interpretation so as to encompass all such modifications and similar arrangements.
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CLAIMS:

1. A motion prediction method, comprising:

(a) obtaining a plurality of motion vector predictors to be included in a

candidate set for motion prediction of a current unit of a current frame;

(b) comparing the motion vector predictors of the candidate set with each other

to determine if any two of the motion vector predictors are equal to each other;

(c) when two of the motion vector predictors of the candidate set are equal to

each other, selecting a first backup motion vector predictor and adding to the candidate set;

(d) comparing the first backup motion vector predictor with at least one of the
motion vector predictors of the candidate set, and if the first backup motion vector predictor is
the same as one of the motion vector predictor in the candidate set, adding a second backup

motion vector predictor to the candidate set; and

(e) predicting a motion vector of the current unit according to the motion

vector predictors of the candidate set.

2. The motion prediction method as claimed in claim 1, wherein the prediction of

the motion vector of the current unit comprises:

selecting a final motion vector predictor from the motion vector predictors of

the candidate set; and

predicting the motion vector of the current unit according to the final motion

vector predictor.

3. The motion prediction method as claimed in claim 2, wherein the method

further comprises:

generating an index of the final motion vector predictor as prediction

information tor the current unit; and

10
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encoding prediction information in a bitstream.

4. The motion prediction method as claimed in claim 1, wherein selection of the

backup motion vector predictor comprises:

selecting a target motion vector predictor from a plurality of predetermined

motion vector predictors;

comparing the target motion vector predictor with the motion vector predictors

of the candidate set:

when the target motion vector predictor is different from the motion vector

predictors of the candidate set, determining the target motion vector predictor to be the backup

motion vector predictor; and

when the target motion vector predictor is equal to the motion vector predictors

of the candidate set, repeating selection of the target motion vector predictor and comparison
of the target motion vector predictor and the candidate set until the target motion vector

predictor is different from the motion vector predictors of the candidate set to determine the

target motion vector predictor to be the backup motion vector predictor.

5. The motion prediction method as claimed in claim 1, wherein obtaining of the

motion vector predictors comprises:

determining a plurality of units from units located in the current frame or a

previously coded frame;

selecting a plurality of candidate units from the units; and

obtaining motion vectors of the candidate units as the motion vector predictors

of the candidate set.

0. The motion prediction method as claimed in claim 1, wherein the method

further comprises:

[1
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generating a control flag to indicate whether inter-frame entropy coding, which
involves including motion vectors derived from a previous coded frame in the candidate set

for motion prediction, 1s allowed in a segment of a video datastream;

when the control flag indicates that inter-frame entropy coding is not allowed,

5 performing the steps of (a), (b), (¢), (d), and (e) for motion prediction; and

when the control flag indicates that inter-frame entropy coding 1s allowed,
performing the steps of (a) and (e) and skipping the steps of (b), (¢), and (d) for motion

prediction.

12
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