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INTER-VIEW MOTION PREDICTION IN 3D VIDEO CODING

FIELD OF INVENTION

The invention relates generally to video processing. In particular, the present invention

relates to methods and apparatuses of motion prediction in 3D video coding.

BACKGROUND OF THE INVENTION
Three dimensional video coding (3DVC) is a popular topic in recent year. ISO/IEC

moving picture experts group (MPEG) now is working on a new 3DVC standard, which aims to
significantly improve the coding performance for 3D video. There are several tools which can
exploit the correlations between neighboring views such as inter-view texture prediction and
inter-view motion prediction. And the current 3DVC system is based on both H.264/AVC, i.e.
ATM, and high efficiency video coding (HEVC), i.e. HTM.

SUMMARY OF THE INVENTION

In light of the previous description, the inter-view motion prediction in the current 3DVC

system can be further improved.

In the first embodiment, a close loop derivation concept of the inter-view motion vector is
described, which uses both the forward disparity from the current view to the reference view
and the backward disparity from the reference view to the current view to derive the inter-view
motion information. In the second embodiment, an inter-view motion derivation which uses the

coded disparity vectors (DV) from spatial neighbors is described.

BRIEF DESCRIPTION OF THE DRAWINGS

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

and examples with references made to the accompanying drawings, wherein:
Fig. 1 is a diagram illustrating the process of inter-view motion derivation in HTM;
Fig. 2 is a diagram illustrating an example of the close loop inter-view motion derivation;
Fig. 3 is a diagram illustrating the disparity derivation method for the current block by

using its spatial neighbors.

DETAILED DESCRIPTION

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

Usually, a 3D sequence consists of several sequences with the same scene but slightly
different view angles. In coding process, one of the views is chosen as base view which is
coded independently without referencing any other views. The views other than base view call
dependent views which are coded dependently with referencing other views. For description
convenience, we call the view being coded as current view and the view it references as
reference view. In general, the base view is used as reference view.

In current 3DVC system, both texture and depth map are transmitted. The motion
information from the reference views can be used as prediction of the current view. In specific,
the block type, reference index, prediction direction and motion vector of the current block can
be predicted by that from the corresponding block in the reference view. The corresponding
block in the reference view is generally found by using the disparity between the two blocks.
Fig. 1 shows an example which is in the current HTM version 0.3. In this example, the disparity
of the central point in the current block is used to derive the corresponding block in the
reference view. After that, the motion vector of the block in the reference view is used for the
current block. The current method of inter-view motion vector prediction can be further
improved.

In the first embodiment, a close loop derivation concept is used to further improve the
derivation of the inter-view motion derivation. This concept is to use more information from in
the reference view to help derive the motion information for the current view. In specific, both
the forward disparity from the current view to the reference view and the backward disparity
from the reference view to the current view are used to derive the inter-view motion
information.

Fig. 2 shows an example of the close loop method. In this figure, the base view is
reference view. And the dependent is the current view. The central point of the current block
(time n) in dependent view and its forward disparity, disaprity0, is used to find its inter-view
corresponding point in the base view. Then, the motion vector and reference index of the block
which contains this point in the based view (time n) is used to find the corresponding position
of this block in the temporal reference picture (time n-1). After that, the temporal corresponding
block of the current block in dependent view (time n-1) can be found by using forward disparity,
disaprityl. And the mv1 can be derived by using mv0, disparity0 and disparity1 as

mv1 = mv0 + disparityO + disparity1.
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mv0 and mv]1 can be used individually or together. When used together, the two motion
vectors are adaptively switched explicitly, e.g. sending signal flag as indication in block level or
region level, or implicitly, e.g. using the difference between disparity0Q and disparity1 to judge
the precision of mv1l. The mv0O and mv1 can also be switched according the existence of the
picture n-1 in base view. In specific, if the picture is in the decoded frame buffer when coding
the current picture (time n) in the dependent view, mv1 is used. Otherwise, mv0 is used.

Disaprity0 can certainly be derived using the disparity of the central point or the average
disparity of any subset of the pixels in the current block. And the disparity value can be derived
using the corresponding depth map (coded depth or estimated depth) and camera parameters, as
well as the coded disparity from the spatial or temporal neighbors of the current block. So does
disparity1l. The derived motion information can both be directly used as the motion information
of the current block and be used as the prediction for the motion information of the current
block.

Please note that the backward disparity is not limited to the disparityl shown in Fig. 2. It
can also be the disparity of the corresponding block in picture n in reference view. In this case,
the forward disparity and the backward disparity can be used together to decide if the block
found by forward disparity is good enough, e.g. judging by the difference of the two disparities.

In the second embodiments, the disparity vectors from the spatial neighbors are used for
the current block together with the disparity derived by depth to improve the current inter-view
motion derivation as shown in Fig. 3. The central point of the current block in the dependent
view and its disparity are used to find the corresponding point in the base view. After that, the
motion of the block which includes the corresponding point in the base view is used as the
inter-view candidate of the current block. The disparity can be derived from both the
neighboring blocks and the depth value of the central point. In specific, if one of the
neighboring blocks has disparity vector (DV), e.g. DV, in Figure 2, the DV is used as the
disparity. Otherwise, the depth-based disparity is used, which is derived using the depth value
of the central point and camera parameters. Compared to only using the depth-based disparity,
DVs from spatial neighbours can partially avoid error propagation in case that the depth value
of the central point is not available, e.g. the depth image is lost. The depth-based disparity can
be totally replaced by the coded DVs from spatial neighbours to reduce the computational
complexity and avoid the error propagation. In this case, if there is no DV in the spatial
neighbours, no inter-view candidate is used for the current block.

The methods described above can be used in a video encoder as well as in a video decoder.

Embodiments of the methods according to the present invention as described above may be
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implemented in various hardware, software codes, or a combination of both. For example, an
embodiment of the present invention can be a circuit integrated into a video compression chip
or program codes integrated into video compression software to perform the processing
described herein. An embodiment of the present invention may also be program codes 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 codes may be developed in
different programming languages and different format or style. The software code may also be
compiled for different target platform. 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.

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. To the contrary, it is intended to cover various modifications and
similar arrangements (as would be apparent to those skilled in 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 method of generating motion prediction of a dependent view from a base view
comprising:

using both forward disparity from a current view to a reference view and backward
disparity from the reference view to the current view to derive a corresponding block of the
current block in the reference view; and

using motion information of the block in the reference view for the current block.

2. The method as claimed in claim 1, wherein the forward disparity and the backward

disparity can be in the same or different time instant.

3. The method as claimed in claiml, wherein the motion information generated by the
forward disparity and the backward disparity are used for the current block individually or

collaboratively.

4. The method as claimed in claim 3, wherein switch between the two kinds of motion

information is explicit by sending a signal flag at a region level.

5. The method as claimed in claim 3, wherein switch between the two kinds of motion
information is implicit by using a difference between the forward disparity and backward

disparity.

6. The method as claimed in claim 1, wherein the motion information generated by the

forward disparity is adjusted according to the backward disparity.

7. method of generating motion prediction of a dependent view from a base view
comprising:
using a coded disparity from the spatial neighbors of the current block as a forward

disparity.

8. The method as claimed in claim 7, wherein the neighboring disparity is used together

with the disparity derived from a depth map.
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9. The method as claimed in claim 8, wherein if the neighboring disparity is not available,

the disparity derived from the depth map is used as the forward disparity.

10. The method as claimed in claim §, wherein if the neighboring disparity is not available,

5  the disparity derived from the depth map is used as the backward disparity.
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