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STEREO COMPATIBILITY HIGH LEVEL SYNTAX

TECHNICAL FIELD

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

In particular, the present invention relates to stereo compatibility.

BACKGROUND

Backward View Synthesis Prediction (BVSP) and Depth-oriented neighboring block
disparity vector (DoNBDV) has been adopted into HTM [1][2][3]. BVSP uses the
neighbouring blocks to derive a depth block to perform the backward warping
operation. A new merging candidate indicating the BVSP mode is added in the
merging candidate list. DONBDV can enhance the accuracy of the NBDV by utilizing
the coded depth map. By referring to the NBDV and the coded depth information, the
inter-view information can be predicted more accurately with DoNBDV. Fig.1 and
Fig.2 depict the general mechanism of BVSP and DoNBDV respectively.

Despite in different manners, BVSP and DoNBDV both utilize the coded depth
picture from the base view when a texture picture from a dependent view is being
encoded. These Depth Dependent Coding (DDC) methods can take advantage of the
additional information from the depth map, thus they can improve the overall coding
efficiency significantly compared with the Depth Independent Coding (DIC) scheme.
With the backing of a remarkable coding gain, DVSP and DoNBDV have been
adopted into HTM6 [1][4] as compulsory coding tools.

Although DDC can outperform DIC in overall coding efficiency, the compulsory
dependency between texture and depth pictures breaks the stereo compatibility in 3D-
HEVC. In previous HTMs without DDC tools, texture pictures on dependent views
can be encoded and decoded if no depth pictures are available, which means sterco
compatibility is supported. In HTM6, however, texture pictures on dependent views
cannot be encoded or decoded without depth pictures on the base view. Even if depth
pictures are available, DDC is inefficient in the stereo application scenario. Fig. 3
shows an example, where VO and V1 are desirable. In a DIC scheme such as HTMS5,

only bit-streams of VO and V1 need to be dispatched. In a DDC scheme such as
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HTM®6, however, bit-stream of DO as well as bit-streams of VO and V1 need to be
dispatched. Although DO can contribute to the coding efficiency of V1, this

contribution cannot balance the overhead bits of D0 itself,

SUMMARY

5 In light of the previously described problems, this contribution presents a high
level syntax design for stereo compatibility in 3D-HEVC. In HTM6, Depth
Dependent Coding (DDC) methods such as BVSP and DoNBDV are adopted to
improve the overall coding efficiency. However, the compulsory dependency between
texture and depth pictures breaks the stereo compatibility in 3D-HEVC. With the

10 proposed syntax elements, DDC tools such as BVSP and DoNBDV are modified as
optional instead of compulsory. An encoder can decide whether to utilize DDC or to
preserve stereo compatibility depending on the application scenario.

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

15  embodiments.

BRIEF DESCRIPTION OF DRAWINGS

The invention can be more fully understood by reading the subsequent detailed
description and examples with references made to the accompanying drawings,
20  wherein:
Fig. 1 is a diagram illustrating the general concept of BVSP.
Fig. 2 is a diagram illustrating the general concept of DONBDV.

Fig. 3 is a diagram illustrating an example of the stereo application scenario.

DETAILED DESCRIPTION

25 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.
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This contribution presents a high level syntax design for stereo compatibility in
3D-HEVC. An example in which related syntax elements are signalled in Video
Parameter Set (VPS) is demonstrated in Table 1. DDC tools such as BVSP and
DoNBDV are modified as optional instead of compulsory. An encoder can decide
whether to utilize DDC or to preserve stereo compatibility depending on the
application scenario. Moreover, an extractor can determine how to dispatch bit-
streams according to these syntax elements.

Table 1

vps_extension2( ) { Descriptor

if ((layerld ! = 0) && !DepthLayerFlag| layerld | ) {

iv_mv_pred_flag[ layerld | u(l)
iv_res_pred_flag[ layerld | u(l)
depth_dependent_flag[ layerld | u(l)
if( depth_dependent_flag[ layerld | =0 ){
view_synthesis_pred_flag [ layerld ] u(l)
dv_refine_flag [ layerld | u(l)

}

}
if ( DepthLayerFlag| layerld | ) {

if ( (layerld ! = 0)
view_synthesis_pred_flag [ layerld ] u(l)

Semantics of the proposed syntax elements are as follows.

depth_dependent flag[ layerld ] indicates whether depth pictures are used in the
decoding process of the layer with layer id equal to layerld.
depth_dependent flag[ layerld | equal to O specifies that depth pictures are not used
for the layer with layer id equal to layerld. depth_dependent flag[ layerld ] equal to 1
specifies that depth pictures may be used for the layer with layer id equal to layerld.
When depth_dependent flag[ layerld ] is not present, its value shall be inferred to be
equal to 0.

view_synthesis_pred flag[ layerld | indicates whether view synthesis prediction
is used in the decoding process of the layer with layer id equal to layerld.

view_synthesis pred flag[ layerld ] equal to 0 specifies that view synthesis prediction
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merging candidate is not used for the layer with layer id equal to layerld.
view_synthesis pred flag[ layerld ] equal to 1 specifies that view synthesis prediction
merging candidate is used for the layer with layer id equal to layerld. When
view_synthesis pred flag[ layerld | is not present, its value shall be inferred to be
equal to 0.

do nbdv_flag[ layerld | indicates whether DoNBDV is used in the decoding
process of the layer with layer id equal to layerld. do nbdv_flag[ layerld ] equal to 0
specifies that DoNBDV is not used for the layer with layer id equal to layerld.
do nbdv_flag[ layerld | equal to 1 specifies that DoNBDYV is used for the layer with
layer id equal to layerld. When do_nbdv_flag[ layerld ] is not present, its value shall

be inferred to be equal to 0.
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5
CLAIMS
I. A method of preserving stereo compatibility in three-dimensional video
coding (3DVC).
2. The method as claimed in claim 1, wherein an encoder is capable of

deciding whether to utilize coded depth pictures or not when coding a texture picture.

3. The method as claimed in claim 2, wherein the encoder informs a decoder
whether the coded depth pictures are utilized when coding a texture picture.

4, The method as claimed in claim 3, wherein the decoder utilizes decoded
depth pictures when decoding a texture picture according to whether the encoder
utilizes coded depth pictures when coding the texture picture.

5. The method as claimed in claim 3, wherein the encoder informs the
decoder by signaling information in a bit-stream.

6.  The method as claimed in claim 5, wherein the information is signalled in
Video parameter set (VPS).

7. The method as claimed in claim 5, wherein the information is signalled in
Sequence parameter set (SPS).

8.  The method as claimed in claim 5, wherein the information is signalled in
Picture parameter set (PPS).

9. The method as claimed in claim 8, wherein the information signaled for
each PPS in the same sequence is the same.

10.  The method as claimed in claim 5, wherein the information is signalled for
each slice in a slice header.

11.  The method as claimed in claim 10, wherein the information signaled for
each slice in a same picture is the same.

12.  The method as claimed in claim 2, wherein Backward View Synthesis
Prediction (BVSP) and Depth-oriented neighboring block disparity vector (DoNBDV)
are disabled if coded depth pictures are not utilized when coding a texture picture.

13.  The method as claimed in claim 2, wherein the encoder is capable of
deciding whether to use BVSP or not if coded depth pictures are utilized when coding
a texture picture.

14. The method as claimed in claim 13, wherein the encoder informs the
decoder whether BVSP is used or not; and the decoder uses BVSP according to
whether the encoder uses BVSP.
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15. The method as claimed in claim 13, wherein the encoder is capable of
informing the decoder by signaling information in a bit-stream.

16. The method as claimed in claim 15, wherein the information is signalled in
VPS, SPS, PPS, or slice header.

17.  The method as claimed in claim 2, wherein the encoder is capable of
deciding whether to use DoNBDV if coded depth pictures are utilized when coding a
texture picture.

18. The method as claimed in claim 17, wherein the encoder informs the
decoder whether DoNBDYV is used; and the decoder uses DoNBDV according to
whether the encoder uses DONBDV.

19. The method as claimed in claim 18, wherein the encoder is capable of
informing the decoder by signaling information in a bit-stream.

20. The method as claimed in claim 19, wherein the information is signalled in
VPS, SPS, PPS, or slice header.

21. The method as claimed in claim 1, wherein an encoder does not inform a
decoder whether BVSP or DoNBDV is used if coded depth pictures are not utilized to
code a texture picture as indicated by the encoder.

22.  The method as claimed in claim 13, wherein the encoder informs the

decoder whether BVSP or DONBDYV is used to code a depth picture.
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