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In clause 3 Definitions, add the following definition with appropriate numbering in alphabetical order

3. XXX reference layer: A layer to be referenced for prediction in a scalable hierarchy. The video_object_id of the
reference layer should be the same value as the video_object_id of the enhancement layer. The ref_layer_id of the
enhancement layer is set to the same value as the video_object_layer_id of the reference layer.

byl

eplace subclause 6.1.3.5 I-VOPs and group of VOPs with

6.1.3.5 I-VOPs and group of VOPs

{VOPs are intended to assist random access into the sequence. Applications requiring random ‘access, fast-
¢orward playback, or fast reverse playback may use I-VOPs relatively frequently.

—h

{VOPs may also be used at scene cuts or other cases where motion compensation is ineffective.

Q

roup of VOP (GOV) header is an optional header that can be used immediately before a coded I-VOP to indicate
¢ the decoder:

—

1) the modulo part (i.e. the full second units) of the time base for the nextVOP to be displayed after having
decoded a GOV header

2) if the first consecutive B-VOPs immediately following the coded 1-VOP can be reconstructed properly in
the case of a random access.

i a non scalable bitstream or the base layer of a scalable bitstream, the first coded VOP following a GOV header
hall be a coded I-VOP.

n

Im subclause 6.2.1 Start code, replace

=

Configuration information

a. Global configuration information,.referring to the whole group of visual objects that will be simultaneously
decoded and composited by a decoder (VisualObjectSequence()).

b. Object configuration information, referring to a single visual object (VO). This is associated with
VisualObject().

c. Object layer configuration information, referring to a single layer of a single visual object (VOL)
VisualObjectLayer()

with

=

Configuration information

a, Global configuration information, referring to the whole group of visual objects that will be simultaneously

decoded and compaoslied by a decoder (VisualUbjectoequernce()).

b. Object configuration information, referring to a single visual object (VO). This is associated with
VisualObject().

c. Object layer configuration information, referring to a single layer of a single visual object (VOL)
VideoObjectLayer().
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In subclause 6.2.1 Start codes, replace the following row of Table 6-3

Reserved C3-C5
with
Stuffing_start_code C3
Reserved C4-C5
In subclause 6.2.3 VideoObjectLayer, replace the following rows
scalability 1 bslbf
if (scalability) {
hierarchy_type 1 bslbf
ref_layer_id 4 uimsbf
ref_layer_sampling_direc 1 bslbf
hor_sampling_factor_n 5 uimsbf
hor_sampling_factor_m 5 uimsbf
vert_sampling_factor_n 5 uimsbf
vert_sampling_factor_m 5 uimsbf
enhancement_type 1 bslbf
if(video_object_layer == “higary” &&
hierarchy_type==‘0")4
use_ref_shape 1 bslbf
use_ref_texture 1 bslbf
shape_hor~sampling_factor_n 5 uimsbf
shape_hor_sampling factor_ m 5 uimsbf
shape_vert_sampling_factor_n 5 uimsbf
shape_vert_sampling_factor_m 5 uimsbf
}
}
}
else {
if(video_object_layer_verid '="0001") {
scalability 1 bslbf
if(scalability) {
shape_hor_sampling_factor_n 5 uimsbf
shape_hor_sampling_factor_m 5 uimsbf
shape vert sampling factor n 5 uimshf
shape_vert_sampling_factor_m 5 uimsbf
}
}
resync_marker_disable 1 bslbf
}
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with
scalability 1 bslbf
if (scalability) {
hierarchy _type T bSIoT
ref_layer_id 4 uimsbf
ref_layer_sampling_direc 1 bslbf
hor_sampling_factor_n 5 uimsbf
hor_sampling_factor_m 5 uimsbf
vert_sampling_factor_n 5 uimsbf
vert_sampling_factor_m 5 uimsbf
enhancement_type 1 bslbf
if(video_object_layer == “binary” &&
hierarchy_type=="0") {
use_ref_shape 1 bslbf
use_ref_texture 1 bslbf
shape_hor_sampling_factor_n 5 uimsbf
shape_hor_sampling_factor_m 5 uimsbf
shape_vert_sampling_factor_n 5 uimsbf
shape_vert_sampling_factor_m 5 uimsbf
}
}
}
else {
if(video_object_layer_verid:}="0001") {
scalability 1 bslbf
if(scalability) {
ref_layer—-id 4 uimsbf
shape-hor_sampling_factor_n 5 uimsbf
shape_hor_sampling_factor_m 5 uimsbf
Shape_vert_sampling_factor_n 5 uimsbf
shape_vert_sampling_factor_m 5 uimsbf
}
}
resync_marker_disable 1 bslbf
}
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In subclause 6.2.3 Video Object Layer, replace the following rows

do{
if (next_bits() == group_of _vop_start_code)
Group_of VideoObjectPlane()
VideoObjectPlane()
} while ((next_bits() == group_of_vop_start_code) ||
(next_bits() == vop_start_code))
} else {
short_video_header = 1
do{
video_plane_with_short_header()
} while(next_bits() == short_video_start_marker)
}
}
with
do {
if (next_bits() == group_of vop_start_code)
Group_of_VideoObjectPlane()
VideoObjectPlane()
if ((preceding_vop_coding_type =="B" ||
preceding_vop_coding_type’=="S" ||
video_object_layer_shape != "rectangular") &&
next_bits() == stuffing_start_code) {
stuffing_start~code 32 bslbf
while (next_bits() != ‘0000 0000 0000 0000 0000 0001")
stuffing_byte 8 bslbf
}
} while ((next_‘bits() == group_of vop_start_code) ||
(rext_bits() == vop_start_code))
}else {
short_video header =1
do {
video_plane_with_short_header()
} while(next_bits() == short_video_start_marker)
B
}
NOTE — preceding_vop_coding_type has the same value as vop_coding_type in the immediately preceding
VideoObjectPlane() in the decoding order.
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In subclause 6.2.5.1 Complexity Estimation Header, replace the last 8 rows of the
read_vop_complexity_estimation_header() syntax

if (npm) dcecs_npm 8 uimsbf
if (forw_back_mc_q) dcecs_forw_back_q 8 uimsbf
if (halfpel2) dcecs_halfpel2 8 uimsbf
if (halfpeld) dcecs_halfpeld 8 uimsbf
if (interpolate_mc_q)  dcecs_interpolate_mc_q 8 uimsbf
}
}
}
with
if (npm) dcecs_npm 8 uimsbf
if (forw_back_mc_q) dcecs_forw_back_mc_q 8 uimsbf
if (halfpel2) dcecs_halfpel2 8 uimsbf
if (halfpel4) dcecs_halfpel4 8 uimsbf
if (interpolate_mc_q) dcecs_interpolate_mciqg 8 uimsbf
}
}
}

subclause 6.3.3, replace the semantics ef.use_ref shape with

use ref_shape: This is one bit flag-which indicate procedure to decode binary shape for spatial scalability. If it is
set to ‘0", scalable shape codingishould be used. If it is set to ‘1’ and enhancement_type is set to ‘0’, no shape data
i decoded and up-sampled\binary shape of reference_layer should be used for enhancement layer. If
hancement_type is set t0 ;1" and this flag is set to ‘1’,binary shape of enhancement layer should be decoded as
the same non-scalable decoding process. When video_object_layer_verid == ‘0001’, the value of use_ref _shape is
spetto ‘1"

In subclause, 6.3.3, replace the semantics of use_ref_texture with

use_ref texture: Reserved flag for future extension. This flag shall be 0 in the case of video object layer ver id

is "0001" or "0010".
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In subclause 6.3.3 Video Object Layer, add the following paragraphs at the end of the subclause

stuffing_start_code: This is the bit string ‘000001C3’ in hexadecimal. It is used in conjunction with possib
following stuffing_byte(s) for the purpose of stuffing bits to guaranty the VBV buffer regulation.

In subclause 6.3.5, replace the semantics of modulo_time_base with

modulo_time_base: This value represents the local time base in one second resolution units-.(1000 milliseconds)).

It consists of a number of consecutive ‘1’ followed by a ‘0’. Each ‘1’ represents a duration of ene second that hay
elapsed. For I-, S(GMC)-, and P-VOPs of a non scalable bitstream and the base layer of)a-scalable bitstream, th
number of ‘1’s indicate the number of seconds elapsed since the synchronization point/marked by time_code of th
previous GOV header or by modulo_time_base of the previously decoded I-, S(GMC)-, or P-VOP, in decodin
order. For B-VOP of a non scalable bitstream and a base layer of a scalable bitstream, the number of ‘1’s indicatg
the number of seconds elapsed since the synchronization point marked in the previous GOV header, or I-VOFI
S(GMC)-VOP, or P-VOP, in display order. For I-, P-, or B-VOPs of enhantement layer of scalable bitstream, th
number of ‘1’s indicate the number of seconds elapsed since the synchronization point marked in the previous GO
header, I-VOP, P-VOP, or B-VOP, in display order.

In subclause 6.3.5, replace the semantics of vop_vertical_mc\ spatial_ref with

vop_vertical_mc_spatial_ref: This is a 13-bit signéd integer which specifies, in pixel units, the vertical position
the top left of the rectangle defined by vertical sizé.of vop_height. The value of vop_vertical_mc_spatial_ref shall b
divisible by two for progressive and divisible by‘four for interlaced motion compensation. This is used for decodir
and for picture composition.

In subclause 6.3.5, replace the semantics of resync_marker with

resync_marker: This i§ abinary string of at least 16 zero’s followed by a one‘0 0000 0000 0000 0001’. For an
VOP or a VOP wherevideo_object_layer_shape has the value “binary_only”, the resync marker is 16 zeros followe
by a one. The lengthof this resync marker is dependent on the value of vop_fcode_forward, for a P-VOP or
S(GMC)-VOP, and-the larger value of either vop_fcode_forward and vop_fcode_ backward for a B-VOP. For a H
VOP and afS(GMC)-VOP, the resync_marker is (15+fcode) zeros followed by a one; for a B-VOP, th
resync_marker is max(15+fcode,17) zeros followed by a one. It is only present when resync_marker_disable flag
set to ‘0Afresync marker shall only be located immediately before a macroblock and aligned with a byte

ly
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In subclause 6.3.5 Video Object Plane and Video Plane with Short Header, replace the semantics of
header_extension_code with

header_extension_code: This is a 1-bit flag which when set to ‘1’ indicates the presence of additional fields in the
header When header extensmn code is set to ‘1’ modulo _time_base, vop time_increment and vop_ codmg type

binary Bnly”,_intra__dc_vlc_thr is also_present. Furthermore, if the vop_coding_type is _equal to either a P, S|lor B
OP, the appropriate fcodes are also present. Additionally, if the current VOP is an S(GMC)-VOP,

subclause 6.3.6 Macroblock related, replace the semantics of cbpb with

cppb: This is a 3 to 6 bit code representing coded block pattern in B-VOPs, if-indicated by modb. Each bit in the
cpde represents a coded/no coded status of a block; the leftmost bit corresponds to the top left block in the
npacroblock. For each non-transparent blocks with coefficients, the corresponding bit in the code is set to ‘1. In
cpse no coefficients are coded for all the non-transparent blocks in the macroblock, modb shall be set to the value
ndicating cbpb is not present (i.e. modb=="1" or ‘01’) and cbpb shall-not be included in the bitstream for this
npacroblock.

subclause 7.4.1.2 Other coefficients, replace

bles are decoded as described in subclause 7.4.1.3.

with

hen short_video/ header is 0, the variable length code table is different for intra blocks and inter blocks. The most
pbmmonly oceurring EVENTSs for the luminance and chrominance components of intra blocks in this case are
ecoded by referring to the intra columns of Table B-23 when reversible_vic is set to ‘1" in I-, P-, or S(GMC)-VOPs,
hd by feferring to Table B-16, otherwise. The most commonly occurring EVENTs for the luminance and
hrominance components of inter blocks in this case are decoded by referring to the inter columns of Table B-23
hen reversible_vic is set to ‘1’ in I-, P-, or S(GMC)-VOPs, and by referring to Table B-17, otherwise. The last bit “s”
enotes the sign of Tevel, "0" for positive and "1 for negafive. The combinations of (LAST, RUN, LEVEL) not
represented in these tables are decoded as described in subclause 7.4.1.3.

S 09 0 0 <
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In subclause 7.4.1.3 Escape code, replace

Many possible EVENTS have no variable length code to represent them. In order to encode these statistically rare
combinations an Escape Coding method is used. The escape codes of DCT coefficients are encoded in five modes.
The first three of these modes are used when short_video header is 0 and in the case that the reversible VLC

tables are not used _and the fourth is used when short video header is 1. In the case that the reversible VL.C tahles
are used, the fifth escape coding method as in Table B-23 is used. Their decoding process is specified below.

Many possible EVENTS have no variable length code to represent them. In order to encode\these statistically rafe
combinations an Escape Coding method is used. The escape codes of DCT coefficients are encoded in five modes.
The first three of these modes are used when short_video header is 0 and in the-¢ase that the reversible VLC
tables are not used, and the fourth is used when short_video_header is 1. In the case:that the reversible VLC tablgs
are used, the fifth escape coding method as in Table B-23 is used. Use of escape’sequence of the reversible VLC
(Table B-24 and Table B-25) for encoding the combinations listed in Table ,B-23 is prohibited. Their decodirg
process is specified below.

In subclause 7.4.4.6 Summary of quantiser process for method 1, téplace

for (v=0; v<8;v++) {
for (u=0; u<8;u++) {
if (QF[v][u] == 0)
F [V][u] = 0;
else if ( (u==0) && (v==0) && (macroblock_intra) ) {
F"[v][u] = dc_scaler * QF[V][u];
}else {
if ( macroblock_intra ) {
F"[V][u] =(:QF[v][u] * W[O][V][u] * quantiser_scale * 2') / 32;
}else {
F[u] = (((QF[VI[u] * 2) + Sign(QF[V][u]) ) * W[1][V][u]

* quantiser_scale ) / 32;

for (v=0; v<8;v++) {
for (u=0; u<8;u++) {
if (QF[v][u] == 0)
F[v][u] = 0;
else if ( (u==0) && (v==0) && (macroblock_intra) ) {
F"[v][u] = dc_scaler * QF[v][ul];
} else {

© ISO/IEC 2001 — All rights reserved 9
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if ( macroblock_intra ) {

F"[V][u] = ( QF[V][u] * W[O][v][u] * quantiser_scale * 2 ) / 16;
}else {

Fvi[u] = (((QF[VI[u] * 2) + Sign(QF[v][ul) ) * W[1][v][u]

* quantiser_scale ) / 16;

subclause 7.5.2.1.2 P- and B-, and S(GMC)-VOPs, replace

he decoding of the current bab_type is dependent on the bab_type of the co-located babnin the reference VOP.
he reference VOP is either a forward reference VOP or a backward reference VOP. The farward reference VOP is
defined as the most recent non-empty (i.e. vop_coded != 0 ) I- or P-, or S(GMC)-VOP in the past, while the
ckward VOP is defined as the most recently decoded |- or P-, or S(GMC)-VOP in thé future. If the current VOP is
P-, or S(GMC)-VOP, the forward reference VOP is selected as the reference VOP If the current VOP is a B-VOP
the following decision rules are applied:

1 If one of the reference VOPs is empty, the non-empty one (forward/backward) is selected as the reference VOP
for the current B-VOP.

2\ If both reference VOPs are non-empty, the forward reference ,VOP is selected if its temporal distance to the
current B-VOP is not larger than that of the backward referenceVOP, otherwise, the backward one is chosen.

he decoding of the current bab_type is dependent on the bab_type of the co-located bab in the reference VOP.
he reference VOP is either a forward referéence VOP or a backward reference VOP. The forward reference VOP is
defined as the most recent non-empty(i.e. vop_coded != 0 ) I- or P-, or S(GMC)-VOP in the past, while the
ckward VOP is defined as the mastrecently decoded I- or P-, or S(GMC)-VOP in the future. If the current VOP is
P-, or S(GMC)-VOP, the forward reference VOP is selected as the reference VOP. If the current VOP is a B-VOP
the following decision rules aretapplied:

=

If the backwards reference VOPs is empty, the non-empty one (forward) is selected as the reference VOP for the
Lrrent B-VOP.

(@]

N

If both reference-VOPs are non-empty, the forward reference VOP is selected if its temporal distance to the
urrent B-VOR(s-not larger than that of the backward reference VOP, otherwise, the backward one is chosen.

(@]

Ir|| subclause 7.5.2.4 Motion compensation, replace

For inter mode babs (bab_type = 0,1,5 or 6), motion compensation is carried out by simple MV displacement
according to the MVs.

Specifically, when bab_type is equal to 0 or 1 i.e. for the no-update modes, a displaced block of 16x16 pixels is
copied from the binary alpha map of the previously decoded | or P-, or S(GMC)- VOP for which vop_coded is not
equal to ‘0. When the bab_type is equal to 5 or 6 i.e. when interCAE decoding is required, then the pixels
immediately bordering the displaced block (to the left, right, top and bottom) are also copied from the most recent
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valid reference VOP’s (as defined in subclause 6.3.5) binary alpha map into a temporary shape block of 18x18
pixels size (see Figure 7-12). If the displaced position is outside the bounding rectangle, then these pixels are
assumed to be “transparent”.

If the current VOP is a B-VOP the following decision rules are applied:

o If one of the reference VOPs is empty (i.e. VOP_coded is 0), the non-empty one (forward/backward) is selected

as the reterence VOP for the current B-VOP.

o If both reference VOPs are non-empty, the forward reference VOP is selected if its temporal distange.to the
current B-VOP is not larger than that of the backward reference VOP, otherwise, the backward one iscghosen.

For inter mode babs (bab_type = 0,1,5 or 6), motion compensation is carried out-by simple MV displacement
according to the MVs.

Specifically, when bab_type is equal to 0 or 1 i.e. for the no-update modes,-a displaced block of 16x16 pixels |s
copied from the binary alpha map of the previously decoded | or P-, or S(GMC)- VOP for which vop_coded is nt
equal to ‘0. When the bab_type is equal to 5 or 6 i.e. when inter€CAE decoding is required, then the pixels
immediately bordering the displaced block (to the left, right, top and\bettom) are also copied from the most recent
valid reference VOP’s (as defined in subclause 6.3.5) binary alpha map into a temporary shape block of 18x18
pixels size (see Figure 7-12). If the displaced position is outSide the bounding rectangle, then these pixels afe
assumed to be “transparent”.

If the current VOP is a B-VOP the following decision rules are applied:

o If the backwards reference VOPs is empty, theCnon-empty one (forward) is selected as the reference VOP for
the current B-VOP.

o If both reference VOPs are non-empty;~the forward reference VOP is selected if its temporal distance to the
current B-VOP is not larger than that'of-the backward reference VOP, otherwise, the backward one is chosen.

Replace subclause 7.5.4.2 Décoding of enhancement layer with

7.5.4.2 Decoding of'‘enhancement layer

When spatial scalability is enabled (scalability is set to 1 and hierarchy_type is set to 0) with enhancement_type 3
0 or When<spatial scalability is enabled with enhancement_type == 1 and use_ref _shape == 0, scalable shap
coding process is used for decoding of binary shape.

1]

If spatial scalability is enabled, use_ref _shape is set to 1 and enhancement_type is set to 1, the same non-scalable
decoding process is applied for binary shape of enhancement layer. In this case, the following rules are applied for
enhancement layer.

1. In PVOP, Inter shape coding should be done as bab_type of co-located MB in the reference VOP (lower layer)
is “Opaque”.

2. In BVOP, forward reference VOP, most recently decoded non-empty VOP in the same layer, is always
selected as reference VOP of shape coding.

© ISO/IEC 2001 — All rights reserved 11
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If spatial scalability is enabled, use_ref shape is set to 1 and enhancement_type is set to 0, then the up-sampled
binary shape from reference layer is used for the binary shape of enhancement layer. The up sampling and down
sampling process of this purpose also follows up-down sampling method described in the subclause 7.5.4.4.

When spatial scalability is enabled and enhancement_type is set to 0, in the enhancement layer, the forward
prediction in P-VOP and the backward prediction in B-VOP are used as the spatial prediction. In that case the
shape information is coded by scan interleaving (SlI) based method. For the forward prediction in B-VOP a motion

cpmpensated temporal prediction IS made from the reierence VOP in the enhancement layer. In that case the
shape information is coded by the CAE method as like in base layer except that the shape motion vectors are
optained from those of the collocated bab in the lower layer. Motion vector and shape coding mode(bab_type) of
cpllocated bab in the lower layer are used for decoding the enhancement layer bab.

—

he location of collocated bab in the lower layer can be found by following method.

collocated_MBX
= min ( max ( 0, current_ MBX*shape_ hor_sampling_factor_m/shape_hor_sampling_factor_ n ),
NumMBXLower-1 );

collocated_MBY
= min ( max( 0, current_ MBY*shape ver_sampling_factor_m/shap*ever_sampling_factor n ),
NumMBYLower-1);

or the current MB location [current_MBX, current_MBY], the location of cellocated bab in the reference_layer is
enoted as [collocated_MBX, collocated_MBY]. current_MBX, current_MBY, collocated_MBX and collocated_MBY
Fe the MB-unit coordinations. NumMBXLower and NumMBYLower deneté the number of micro-blocks in the lower
tyer VOP on horizontal and vertical directions, respectively.

QO T

Q)

Im subclause 7.5.4.4 Spatial prediction, replace

he spatial prediction is made by resampling the-lower reference layer reconstructed VOP to the same sampling
Fid as the enhancement layer. For the resampling, repetition is used on the the lower layer.

o -

1

or enhancement layer encoding/decoding,the base layer VOP should be up-sampled as the sampling ratio, which

included in the VOL syntax. In VOL:syntax for enhancement layer, there are four fields for the up-sampling ratio,
., shape_hor_sampling_factor(n;* shape_hor_sampling_factor_m, shape_vert sampling_factor n  and
hape_vert_sampling_factor_n.

7

0 =

with

Tlhe spatial_prediction is made by resampling the lower reference layer reconstructed VOP to the same sampling
grid as the’enhancement layer. For the resampling, repetition is used on the lower layer.

Hor.enhancement layer encoding/decoding, the reference_layer VOP should be up-sampled as the sampling ratio,
which is included in the VOL syntax. In VOL syntax for enhancement layer, there are four fields for the up-sampling

ratio, i.e., shape_hor_sampling_factor_n, shape_hor_sampling_factor_m, shape_vert_sampling_factor_ n and
shape_vert_sampling_factor_n.
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In subclause 7.5.4.8 Intra coded enhancement layer decoding, replace

Intra coded enhancement layer decoding uses scan interleaving algorithm before performing intra-mode CAE. The
decoding order with SI scanning is as follows:

1Copy B from hase layer
2. Decoding order with Vertical scanning : Vr --> Vpl --> Vp2 --> ... --> Vpk
3. Decoding order with Horizontal scanning : Hr --> Hpl --> Hp2 --> ... --> Hpl
where,

B : Piexl that can be copied from collocated pixel in the base layer.

Intra coded enhancement layer decoding uses scan interleaving algorithmy before performing intra-mode CAE. THe
decoding order with SI scanning is as follows:

1. Copy B from reference_layer

2. Decoding order with Vertical scanning : Vr --> Vpl --> Vp2=> ... --> Vpk
3. Decoding order with Horizontal scanning : Hr --> Hp&<3> Hp2 --> ... --> Hpl
where,

B : Piexl that can be copied from collocated pixel in the reference layer.

In subclause 7.6.3, replace

if(quarter_pel==1)

if(quarter/sample==1)

In subclause 7.6.3, add immediately following the pseudocode

The value of mv_data (i.e., horizontal_mv_data and vertical_mv_data) is equal to two times the value found in the
‘vector differences’ column of Table B-12 associated with the received codeword.
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In subclause 7.6.3, add a footnote attached to the last entry of Table B-12

The last code shall not be used when vop_fcode=1.

IrIl subclause 7.6.3, replace

he parameters in the bitstream shall be such that the components of the reconstructed differential motion“vector,
VDx and MVDy, shall lie in the range [low:high].

= —

with
Tlhe parameters in the bitstream shall be such that the components of the reconstructed differential motion vector,
MVDx and MVDy, shall lie in the range [low:high], at the time of their use in calculating the values of MVx and MVy

(Le., intermediate values of MVDx and MVDy may occur that are outside the tange [low:high]).

byl

eplace subclause 7.8.5 Warping with

~J

8.5 Warping

-

or any pixel (i, j) inside the VOP boundary, (F(i, j), G(i; j)) and (F¢(ic, jc), Gc(ic, jc)) are computed as described in the
ollowing. These quantities are then used for sample reconstruction as specified in subclause 7.8.6. The following
nptations are used to simplify the description:

—h

Izi'io,
J=]-Jo,
lL=4i, -2i+1,
‘JC:4jC '2j0+l,

When no_of_sprite_warping{point == 0,

(i, 1), G(i, 1)
Fe(ic, Jc), Gelic, jc))

When no_of_sprite_warping_point == 1 and sprite_enable == ‘static,

(i, ), G@N)
Fe(ic, ) Gelic, Jc))

(si,s})),
(Sic, S o).

—_~

~

(io’ + sl, jo’ +S J),
i 112+ (e —i0/2), io 12+ (e ~jo/ 2).

~

Wheh no_of_sprite_warping_point == 1 and sprite_enable == ‘GMC’,

(F(, 1), G, 1))
(Fe(ics jo), Gelics Jc))

(ioy + sl, jo' +S J),
(((l">>1) | (i’ & 1)) + s (ic — o/ 2), ((o'>> 1) [ (o' & 1)) +'s (Jc o/ 2))

14 © ISO/IEC 2001 — All rights reserved


https://standardsiso.com/api/?name=97f5dd82c7150a145e051013f16e861d

ISO/IEC 14496-2:1999/Cor.2:2001(E)

When no_of_sprite_warping_points == 2,
(FG, 1), GG, )

(Fe(ic, c), Gelic, jc))

(io" + ((=rio’ +i1") 1+ (rjo’ —ju") ) 1T (W' ),

o'+ ((=rjo’ +ja") I+ (=rio’ +i1") 3) /1l (W' 1)),

(((=rig"+iy") g +(rjo'=j1") e +2W'rig' — 16W") /Il (4 W' 1),
((-rjog +j1M le +(-rig’+iy") e +2W'rjo’ — 16W’) /Il (4 W'T)).

According to the definition of W’ and H’ (i.e. W’ = 2* and H' = 2"), the divisions by “///" in these functions can_lJe
replaced by binary shift operations. By this replacement, the above equations can be rewritten as:

(FG i), G, j)) = (i’ + ((rig + i) 1+ (Tjo’ = j17) 3 + 271 >> (0+p)) ,
jo + (T jo + ") 1+ (=T i’ + i) 3+ 297 >> (a+p)),
(Felic, jo), Gelic, Jo)) = (((-Tio’ + i) le + (Njo’ = i1”) Je + 2 W' g’ = 16W’ + 2777 >> (0i+pt2),
(Tjo + i) le + (-Tig +i1") Jo +2 W' T — 1BW' + 27°7") >> (q+p+2)),
where 2°=r.

When no_of_sprite_warping_points == 3,

(FG, ), GG, ) = (io"+ ((-rio" +ia") H' I + (=1 ig™+ i")W" J) /Il (W'H'r),
jor * (- jo' + J2") H' 1+ (=1 jo'+ 2)W' 3) /1 (WHT)),

(Felics Jo)s Gelics Jo)) = (((=rig’ + ity H I + (=rig+ i )W* I, + 2 W'H'r i’ — L6W'H /I (AW'H'r),
((-rjg’ + i) H g + (-rjo+ 2" YW I, + 2 WH'r j' — L6WLHY) /I (AW'HTT)).

D

According to the definition of W’ and H’, the computation of theseZfunctions can be simplified by dividing th
denominator and numerator of division beforehand by W’ (when M£ < H’) or H' (when W’ > H’). As in the case ¢
no_of sprite_warping_points == 2, the divisions by “///” in thesefunctions can be replaced by binary shift operation
For example, when W’ > H’ (i.e. a > f) the above equations can)be rewritten as:

=

o7

FG D GG D) =0 +((—rio + i) I+ (g ip7) 2773247 Y) >> (a+p)),
jo + (T jo + ") 1+ (=T jo'+ |27) 2°E0 + 2771 >> (a+p))),

(Fc(i(:a jc)v Gc(i(:a Jc)) = (((_r iO’ + il”) Ic + (_r iO’+ i2”) 2a-ﬂ Jc + ZW’F iO, - 16W, + 2a+p+l) >> (0(+/7+2)1
(~rjo + i) le + (=1 jo'+ 27), 2% Jc + 2W'r jo' — 16W' + 2°°7"1) >> (0 p+2)).

When no_of_sprite_warping_point == 4,

(FG, i), GG, i) =(@l+bJ+c)/f{g1+hJI+DWH),
(d1+ed+f7 (gl +hJ+DWH)),

(Fe(ics Je), Gelic, Jo)) =((2alc+2bJc+4c —(glc+hJ.+2DWH)s)/ll (4glc +4 hJ; +8D W H),
@dl *2eJ.+4f—(glc+hJI.+2DWH)Ss)// (49l +4 hl, +8D W H))

W)

where
=0’ —ir’ —ix’ +1i3") (2" —j3") — (i’ —i3) (jo' —j1' —J2' + ) H,
= (i —13) (o' i —J2 +Js') — (o’ =iy =i’ +13") (.’ —]z) W,
=(iy" —13) (2’ —J3') = (i’ —i3") (1" —J3),

(i —ig )H+giy,
=D (i’ i’ ) W+ hiy,
c=Diy W H,

d:D(jl’—Jo’)H+gj_1’,

oo go@

=1 (i N AAL L
=2 JO J vv T ary2,

f=Djo W H.

A set of parameters that causes the denominator of any of the above equations to be zero for any pixel in a opaque
or boundary macroblock is disallowed. The implementor should be aware that a 32bit register may not be sufficient
for representing the denominator or the numerator in the above transform functions for affine and perspective
transform. The usage of a 64 bit floating point representation should be sufficient in such case.
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Replace subclause 7.9 Generalized scalable decoding with

7.9 Generalized scalable decoding

This subclause specifies the additional decoding process required for decoding scalable coded video.

he scalability framework is referred to as generalized scalability which includes the spatial and the temporal
sfalabilities. The temporal scalability offers scalability of the temporal resolution, and the spatial scalability offers
sfalability of the spatial resolution. Each type of scalability involves more than one layer. In the case of two-layers,
cpnsisting of a lower layer and a higher layer; the lower layer is referred to as the reference layer and the‘higher
Igyer is called the enhancement layer.

In the case of temporal scalability, both rectangular VOPs as well as arbitrary shaped VOPs are-supported. In the
cpse of spatial scalability, only rectangular VOPs are supported. Figure 7-32 shows a high leyel\decoder structure
for generalized scalability.

blt_l_» Enhancement
Layerl Decoder
T out_1 outp_1
Mid Processorl = Postcgrab”lty . —
—— S ocessorl | )
f out_0 outp_O
bit_0
I Base Layer
Decoder

Figure 7-32 -- High level\decoder structure for generalized scalability

—

he base layer and enhancement layer-bitstreams are input for decoding by the corresponding base layer decoder
hd enhancement layer decoder.

QD

=

hen spatial scalability is to bé\performed, mid processor 1 performs spatial up or down sampling of input. The

Calability post processor perfarms any necessary operations such as spatial up or down sampling of the decoded
eference layer for display  resulting at outp_0O while the enhancement layer without resolution conversion may be
Utput as outp_1.

o = W0

hen temporal scalabllity is to be performed, the decoding of base and enhancement layer bitstreams occurs in the
brresponding base and enhancement layer decoders as shown. In this case, mid processor 1 does not perform
Ny spatial resalttion conversion. The post processor simply outputs the base layer VOPs without any conversion,
Ut tempeorally multiplexes the base and enhancement layer VOPs to produce higher temporal resolution
hhancement layer.

O T O <

Tlhe reference VOPs for prediction are selected by ref _select_code as specified in Table 7-13 and Table 7-14. In

Cr'\r“hﬂ aof P \/ODc halanaina +0 h t laviar tha famapard rafaranen e Aana Af tha fallanvapne farye +h +
OoTrT vV oo vour TO

an anhancAaman o maoc
oy PCToOTgmgto o oo T I oy C thic—roTyvar o TCTeTC T T To OTTC o thTTohovwiTTg Tt iC—T1ToO ST

recently decoded VOP of enhancement layer, the most recent VOP of the reference layer in display order, the next
VOP of the reference layer in display order, or the temporally coincident VOP in the reference layer.

In B-VOPs, the forward reference is one of the following two: the most recently decoded enhancement VOP or the
most recent reference layer VOP in display order. The backward reference is one of the following three: the
temporally coincident VOP in the reference layer, the most recent reference layer VOP in display order, or the next
reference layer VOP in display order.
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In case of hierarchy_type == 1(temporal scalability), the default value of ref _select_code is “00”. The value of
vop_coded should be “1” for the first VOP in an enhancement layer if the value of video_object_layer_shape is ‘00’.

In case of hierarchy_type == O(spatial scalability), the default value of ref_select_code is “11” for P-VOP and "00" for
B-VOP. The value of vop_coded should be “1” for the first VOP in an enhancement layer if the value of
video_object_layer_shape is ‘00'".

Table 7-13 -- Prediction reference choices in enhancement layer P-VOPs for scalability

ref_select_code forward prediction reference
00 Most recently decoded enhancement VOP belonging to the same layer
for which “vop_coded == 1".
01 Most recently VOP in display order belonging to the reference layerfor
which “vop_coded == 1".
10 Next VOP in display order belonging to the reference layer.
11 Temporally coincident VOP in the reference layer (no motion vectors)

NOTE 1 — The value “10” is prohibited if “vop_coded = 0" for the next VOP in display order.belonging to the reference layer.

NOTE 2 — The value “11" is prohibited if “vop_coded = 0" for the temporally coincident YOP in the reference layer.

Table 7-14 -- Prediction reference choices in enhancement'layer B-VOPs for scalability

ref_select_code forward temporal reference backward temporal reference

00 Most recently decoded enhancement Temporally coincident VOP in the
VOP of the same layer for which reference layer (no motion vectors)
“vop_coded == 1".

01 Most recently decoded enhancement Most recent VOP in display order
VOP of the same layer.far which belonging to the reference layer.
“vop_coded ==1".

10 Most recently decoded enhancement Next VOP in display order belonging to
VOP of the samié Tayer for which the reference layer.

“vop_coded =5 1".

11 Most recently VOP in display order Next VOP in display order belonging
belonging to the reference layer for to the reference layer.
which*vop_coded ==1".

The following combinations of video object layer shape in the base and enhancement Ilayer and
enhancement_type inthe enhancement_layer are supported.
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Base Layer Enhancement Enhancement | status
Layer _type
hiearachy_type=1 rectangular rectangular 0 supported
rectangular binary shape 1 supported
binary Shape binary shape 0/1 supported
binary Shape rectangular - forbidden
binary only binary only - forbidden
hiearachy type=0 && rectangular rectangular 0 supported
video_object_layer_ver_id rectangular binary shape - forbidden
= 0001 | binary shape binary shape - forbidden
binary shape rectangular - forbidden
binary only binary only - forbidden
hiearachy type=0 && rectangular rectangular 0 supported
video_object_layer_ver_id rectangular binary shape 1 supperted
= 0010 | binary shape binary shape 0/1 supported
binary shape rectangular - forbidden
binary only binary only - supported
Im subclause 7.9.1.1 Base layer and enhancement layer, replace

In the case of temporal scalability, the decoded VOPs of the enhancement’layer are used to increase the frame rate
the base layer. Figure 7-33 shows a simplified diagram of+\the motion compensation process for the
ehhancement layer using temporal scalability.

Hredicted samples p[y][x] are formed either from frame stores.of base layer or from frame stores of enhancement
Igyer. The difference data samples f[y][x] are added to p[y]{x]'to form the decoded samples d[y][X].

here are two types of enhancement structures indicated by the “enhancement_type” flag. When the value of
enhancement_type is “1”, the enhancement layer increases the temporal resolution of a partial region of the base
layer. When the value of enhancement_type is_ %0/, the enhancement layer increases the temporal resolution of an
entire region of the base layer.

ith

In the case of temporal scalability, the decoded VOPs of the enhancement layer are used to increase the frame rate
the base layer. Figure 7-33 shows a simplified diagram of the motion compensation process for the

hancement layer using’‘temporal scalability.

The value of video_object_layer_width in base layer and enhancement layer shall be identical if both layers are
rectangular. The value of video_object_layer_height in base layer and enhancement layer shall be identical if both
layers are rectangular
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Replace subclause 7.9.1.3 Enhancement layer with

7.9.1.3 Enhancement layer

The VOP of the enhancement layer is decoded as elther I-VOP, P-VOP or B-VOP. The shape of the VOP is either

shaII not be used as a reference for enhancement Iayer VOP aIthough B- VOP in enhancement layer can be
reference for enhancement layer VOP.

Replace subclause 7.9.1.3.1 Decoding of I-VOPs with

7.9.1.3.1 Decoding of I-VOPs

The decoding process of the I-VOPs in the enhancement layer is the same as the hon-scalable decoding proces
ref_layer_id, ref_layer_sampling_direc, hor_sampling_factor_n, horsampling_factor™m, vertical_sampling_factor_n
vertical_sampling_factor_m and ref_select_code are ignored in the temporal scalability I-VOPs.

Replace subclause 7.9.1.3.2 Decoding of P-VOPs with

7.9.1.3.2 Decoding of P-VOPs

The reference layer is indicated by ref _layer_id in Vide0-Object Layer class. Other decoding process is the same 3
non-scalable P-VOPs except the process specifieddn-subclauses 7.9.1.3.4 and 7.9.1.3.5.

For P-VOPs, the ref_select_code is either “007%“01” or “10".

When the value of ref_select_code is 00", the prediction reference is set by the most recently decoded VO
belonging to the same layer.

When the value of ref_select_cade is “01”, the prediction reference is set by the previous VOP in display orde

belonging to the reference layer.

When the value of refsselect_code is “10”, the prediction reference is set by the next VOP in display orde

belonging to the reference layer

In the case ~0f~ hierarchy type=1(temporal scalability), hor_sampling_factor_n, hor_sampling_factor_n
vert_samplingfactor_n and vert_sampling_factor_m are ignored.

Replace subclause 7.9.1.3.3 Decoding of B-VOPs with

a

o7

14
=

14
=

-

7.9.1.3.3 Decoding of B-VOPs

The reference layer is indicated by ref _layer_id in Video Object Layer class. Other decoding process is the same as

non-scalable B-VOPs except the process specified in subclauses 7.9.1.3.4 and 7.9.1.3.5.

For B-VOPs, the ref_select_code is either “01”, “10” or “11".
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When the value of ref_select_code is “01”, the forward prediction reference is set by the most recently decoded
VOP belonging to the same layer and the backward prediction reference is set by the previous VOP in display order
belonging to the reference layer.

When the value of ref_select_code is “10”, the forward prediction reference is set by the most recently decoded
VOP belonging to the same layer, and the backward prediction reference is set by the next VOP in display order
belonging to the reference layer.

hen the value of ref_select_code is “11”, the forward prediction reference is set by the previous VOP in display

der belonging to the reference layer and the backward prediction reference is set by the next VOP in display-order

longing to the reference layer. The picture type of the reference VOP shall be either | or P (vop_coding,type =
“00” or “01").

hen the value of ref_select_code is “01” or “10”, direct mode is not allowed. modb shall always eXxist in each
acroblock, i.e. the macroblock is not skipped even if the co-located macroblock is skipped.

the case of hierarchy_type=1(temporal scalability), hor_sampling_factor_n, hor_sampling cfactor_m,
brt_sampling_factor_n and vert_sampling_factor_m are ignored.

<

Im subclause 7.9.2.3 Base layer and enhancement layer, replace

;l: the case of spatial scalability, the enhancement bitstream is used to ifncrease the resolution of the image. When
e output with lower resolution is required, only the base layer is decoded. When the output with higher resolution
ig required, both the base layer and the enhancement layer are decoded.

with

I;I: the case of spatial scalability, the enhancement bitstream is used to increase the resolution of the image. When
e output with the lowest resolution is réquired, only the base layer is decoded. When the output with higher
resolution is required, both the base layertand the enhancement layer are decoded.

Im subclause 7.9.2.5 Prediction)in the enhancement layer, replace

A motion compensated temporal prediction is made from reference VOPs in the enhancement layer. In addition, a
spatial predictiogis”formed from the lower layer decoded frame (djower[Yl[X]). These predictions are selected

individually or eombined to form the actual prediction.

In the erhancement layer, the forward prediction in P-VOP and the backward prediction in B-VOP are used as the

combrnatron of these predictions. If the reference VOP has arbrtrary shape paddrng process shaII be done before
resampling.
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