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METHODS FOR INTER-VIEW ADVANCED RESIDUAL PREDICTION

FIELD OF INVENTION

The invention relates generally to Three-Dimensional (3D) video processing. In particular,

the present invention relates to methods for inter-view advanced residual prediction (ARP).

BACKGROUND OF THE INVENTION

3D video coding is developed for encoding or decoding video data of multiple views

simultaneously captured by several cameras. Since all cameras capture the same scene from
different viewpoints, multi-view video data contains a large amount of inter-view redundancy.
To exploit the inter-view redundancy, additional tools such as advanced residual prediction
(ARP) have been integrated to conventional 3D-HEVC (High Efficiency Video Coding) or 3D-
AVC (Advanced Video Coding) codec.

There are two kinds of ARP, inter-view ARP and temporal ARP. If current motion vector
(MV) is in inter-view direction, the ARP is called inter-view ARP, otherwise, if current MV is
in temporal direction, the ARP is called temporal ARP. Here we only address the inter-view
ARP. The basic concept of the inter-view ARP in current 3DV-HEVC is illustrated in Fig. 1. In
inter-view ARP, the MV of the current PU is in inter-view direction, which is applied to a
corresponding block in a temporal reference picture in the same view to generate the reference
residual in temporal direction. The corresponding block in a temporal reference picture is
located by a derived motion vector (DMYV), the DMV is a scaled MV of the reference block in
the reference view, and the reference block is located by current MV. The derivation of DMV is
illustrated in Fig. 2.

The scaling process is well-known according to picture order count (POC) as follows

(input is MV, output is the DMV):

tx =(16384+ (Abs(td) >> 1))/td (1)
distScaleFactor = Clip3( —4096, 4095, (tb *tx+32)>>6) (2)
DMV = Clip3( —32768, 32767, Sign( distScaleFactor * MV ) *

( ( Abs( distScaleFactor * MV )+ 127 )>>8)) (3)
where td and tb are derived as:
td = Clip3( —128, 127, POCO-POC1) (4)
tb = Clip3( ~128, 127, POCO-POC2 ) (5)
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However, when POCO is the same as the POC1, i.e., the MV of the reference block in the
reference view is in inter-view direction as shown in Fig. 3, the scaling process becomes

meaningless and would result in coder crash since the denominator td equal to 0 in (1).

SUMMARY OF THE INVENTION

In light of the previously described problem, a method is proposed. In the proposed

method, if the POCO is equal to POC1, i.e., the MV of reference block is in inter-view direction,
the DMV is set to (0, 0) so that the MV scaling process is avoided as shown in Fig. 4.
Other aspects and features of the invention will become apparent to those with ordinary

skill in the art upon review of the following descriptions of specific embodiments.

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. 1is a diagram illustrating the inter-view residual prediction in current 3D-HEVC;
Fig. 2 is a diagram illustrating the DMV derivation in current 3D-HEVC;
Fig. 3 is a diagram illustrating the problematic DMV derivation in current 3D-HEVC,;
Fig. 4 is a diagram illustrating the proposed solution for the problematic DMV derivation

in current 3D-HEVC.

DETAILED DESCRIPTION

The following description is of the best-contemplated mode of carrying out the invention.

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.

To avoid the meanlingless and problematic MV scaling, based on the original method,
some change is proposed as follows:

In the DMV derivation, if the MV of the reference block, which is located by current MV
(in inter-view direction), is in inter-view direction, or the POC of the reference block is the
same as the POC of the reference block’s reference block, the DMV is directly set to the default
value (0, 0) as shown in Fig. 4.

The related part of the draft text of current 3D-HEVC (JCT3V-H1001 v2) is in section
1.8.5.3.3.7.4, which should be modified as follows (the added part is underline and the deleted

part is in brackets and italic):
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I 8.5.3.3.7.4 Derivation process for a motion vector from a reference block for

residual prediction

When the variable CuPredMode for the coding unit refCU is equal to MODE_SKIP or
MODE_INTER, the following applies for X in the range of 0 to 1, inclusive:

— The variable refPredFlagl.X is set equal to the prediction utilization flag predFlagl. X of
the prediction unit refPU.

— When availFlag is equal to 0 and refPredFlagl.X is equal to 1, the following applies:

1. Let refPicListRefX be the reference picture list X of refPic.

ii. Let mvLX and refldxLX be the motion vector and reference index of the prediction
unit refPU corresponding to refPicListRefX, respectively.

iii. When PicOrderCnt(refPicListRefX| refldxIX 1) is not equal to
PicOrderCnt(refPic) (refPicListRefX][ refldxIL.X ] is a temporal reference picture of
refPic) and RpRefldxLX is not equal to —1, availFlag is set to 1, Y is set equal to X and
the residual prediction motion vector scaling process as specified in subclause 1.8.5.3.3.7.3
is invoked with the prediction list utilization variable equal to X, the motion vector mvLX,
and the reference picture refPicListRefX[ refldxLX ] as inputs, and the output being mvT.
The methods described above can be used in a video encoder as well as in a video decoder.

Embodiments of the method according to 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 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

3
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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 for MV derivation in inter-view ARP.
2. The method as claimed in claim 1, wherein a reference block in the reference view is
5  located by the current MV (in inter-view direction).

3. The method as claimed in claim 1 and claim 2, if the MV of the reference block is in
inter-view direction, the MV scaling process is skipped, and the DMV for inter-view ARP is set
to a default value (0, 0).

4. The method as claimed in claim 1 and claim 2, if the POC of the reference block is the

10 same as the POC of the reference block’s reference block, the MV scaling process is skipped,

and the DMV for inter-view ARP is set to a default value (0, 0).
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