98 B-pictures

9.18.1Introduction

This is a first definition of B pictures to be used in TML. It is mainly intended to get started on work of
testing relevant coding tools. Due to the early stage of definition, a separate description and definition of
syntax elements is included in this section. In a later version of TML it is foreseen that B-frames will be
fully incorporated in the remaining definition. The use of B pictures is indicated in PTYPE.

Temporal scalability is achieved using bi-directionally predicted pictures, or B pictures. The B pictures
are predicted from either or both the previous and subsequent reconstructed pictures to achieve improved
coding efficiency as compared to that of P pictures. The B pictures are disposable, since the B pictures
are not used as reference pictures for the prediction of any other pictures. This property allows B pictures
to be discarded without destroying the ability to decode the sequence and adversely affecting the quality
of any subsequent pictures, thus providing temporal scalability. Figure A.1 illustrates the predictive
structure with two B pictures inserted between I/P pictures.
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Illustration of B picture concept.

The location of B pictures in the bitstream is in a data-dependence order rather than in temporal order.
Pictures that are dependent on other pictures shall be located in the bitstream after the pictures on which
they depend. For example, as illustrated in Figure A.1, B, and B; are dependent on I, and P,, and Bs and
By are dependent on P, and P;. Therefore the bitstream syntax order of the encoded pictures would be I;,
P4, Ba, Bs, Py, Bs, Bg, .... However, the display order of the decoded pictures should be 1, B, B;, Py, Bs,
B¢, Py, .... The difference between the bitstream order of encoded pictures and the display order of
decoded pictures will increase latency and memory to buffer the P pictures.

There is no limit to the number of B pictures that may be inserted between each I/P picture pair. The
maximum number of such pictures may be signaled by external means (for example Recommendation
H.245). The picture height, width, and pixel aspect ratio of a B picture shall always be equal to those of
its temporally subsequent reference picture.

The B pictures described in this section support multiple reference frame prediction. The maximum
number of previous reference frames that may be used for prediction in B pictures must be less than or
equal to the number of reference frames used in the immediately following P frame, and it may be
signaled by external means (for example Recommendation H.245). The use of this mode is indicated by
PTYPE.

9:28.2 Five Prediction modes

There are five different prediction modes supported by B pictures. They are direct, forward, backward,
bi-directional and the intra prediction modes. Both direct mode and bi-directional mode are bi-directional
prediction. The only difference is that the bi-directional mode uses separate motion vectors for forward
and backward prediction, whereas the forward and backward motion vectors of the direct mode are
derived from the motion vectors used in the corresponding macroblocks of the subsequent reference
frame. In the direct mode, the same number of motion vectors are used as are used in the reference
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109_SP-pictures

1019.1 Introduction

SP-pictures make use of motion-compensated predictive coding to exploit temporal redundancy in the
sequence similar to P-pictures while still allowing identical reconstruction of the frame even when
different reference frames are being used. This picture type provides functionalities for bitstream
switching, splicing, random access, VCR functionalities such as fast-forward and error
resilience/recovery. SP-pictures make use of the existing coding blocks and the syntax elements for P-
type frames while the difference is being forward transform coding and quantizing the predicted block
during the reconstruction of blocks in SP-pictures.

10:29.2 Syntax changes

The only syntax change related to SP-frames is illustrated in FIGURE 20 as changes to syntax diagram to
FIGURE 4. An additional quantization parameter is sent after the quantization parameter used for
prediction error. This additional quantization parameter is used for (de)quantization of the predicted
block. Otherwise, SP-frames have the identical syntax elements as P-frames. And all the syntax elements
are interpreted identical to P-frames, i.e., 4x4 or 4x8 or 8x8 etc. blocks for motion compensation,
reference frame number, etc.

Ptype
[ yi) l:‘ Omit
[ SPQP 1 [ 7] Loop
A
[ RUN

FIGURE 20

Syntax diagram for SP-frames

10:39.3 _SP-frame decoding

SP-frames consist of intra and inter-type macroblocks. Intra macroblocks are encoded/decoded as in I and
P-type pictures, therefore the following section refers to the decoding of the inter-type macroblocks in SP-
frames.

Similar to P-type frame decoding, first the motion-compensated predicted block is formed by using
received motion vector information, the reference frame number and the already decoded frames. Then,
forward transform is applied to the predicted block. The resulting coefficients and the received level
values are then used to calculate reconstructed image coefficients as follows:

Lrec = (KpreaXA(QP») + LenXF(QPy, QP )+£x27%)/2

where

F(QP,,QP,)= (A(QP,)x2™ + A(QP)/2)/ A(QPy)

and A(QP) is defined in Section 4.3.3. Here QP is signaled by PQP value and the QP; is signaled by the
additional QP parameter SPQP. Notice that when QP1=QP2, then the calculation of L., reduces simply to
the sum of the received level and the level found by quantizing the predicted block coefficient. The
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unsigned int(8) motionResolution;

unsigned int(8) partitioningType;

unsigned int(8) intraPredictionType;
bi

II1.5.5.3 Semantics

parameterSetld gives the identifier of the parameter set. The identifier shall be unique within a file.

profile defines the coding profile in use.

level defines the level in use within the profile.

version defines the version in use within the profile and the level.

pictureWidthInMBs and pictureHeightInMBs define the extents of the coded picture in macroblocks.
displayRectangleOffsetTop, displayRectangleOffsetLeft, displayRectangleOffsetBottom, and
displayRectangleOffsetRight define the rectangle to be displayed from the coded picture. Pixel units are
used.

displayMode defines the preferred displaying mode. Value zero indicates that the display rectangle shall
be rescaled to fit onto the display window. No scaling algorithm is defined. Image shall be as large as
possible, no clipping shall be applied, image aspect ratio shall be maintained, and image shall be centered
in the display window. Value one indicates that the display rectangle shall be located as indicated in
displayRectangleOffsetFromWindowTop and displayRectangleFromWindowLeftBorder. No scaling shall
be done and clipping shall be applied to areas outside the display window. No fill pattern is defined for
areas in the display window that are not covered by the display rectangle.
displayRectangleOffsetFromWindowTop and displayWindowOffsetFromWindowLeftBorder indicate the
location of the top-left corner of the display rectangle within the display window. The values are given in
pixels. The values are valid only if displayMode is one.

Error! Reference source not found. clarifies the relation of different display rectangle and window
related attributes. The dashed rectangle of in the decoded picture represents the display rectangle, which
is indicated by displayRectangleOffsetTop, displayRectangleOffsetLeft, displayRcctangleOffsetBottom,
and displayRectangleOffsetRight.

entropyCoding equal to zero stands for UVLC, whereas value one stands for CABAC.

motionResolution equal to zero stands for full-pixel motion resolution, one stands for half-pixel motion
resolution, two stands for Y4-pixel motion resolution, and three stands for 1/8-pixel motion resolution.
partitioningType equal to zero stands for the single slice mode and one stands for the data partitioning
mode.

intraPredictionType equal to zero stands for normal INTRA prediction, whereas one stands for the
constrained INTRA prediction.

pictureHeightinMBs

Decoded picture Displayed picture
pictureWidthinMBs displayWindowWidth
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