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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.
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b 1-VOPs and group of VOPs

s are intended to assist random access into the sequence. Applications requiring random "access, f
d playback, or fast reverse playback may use I-VOPs relatively frequently.

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

decoder:

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

2) if the first consecutive B-VOPs immediately following the codedA-VOP can be reconstructed properl
the case of a random access.

clause 6.2.1 Start code, replace

hfiguration information

Global configuration information, referring to the whole group of visual objects that will be simultaneo
roded and composited by a decedér (VisualObjectSequence()).

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

Object layer configuration information, referring to a single layer of a single visual object (V
ualObjectLayer()

1. Co

hfiguration information

pSt-

of VOP (GOV) header is an optional header that can be used immediately before’a coded I-VOP to indidate

ing

y in

on scalable bitstream or the base layer of a scalable bitstream, the first coded VOP following a GOV hegder
shall e a coded I-VOP.

Isly

vith

DL)

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)
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 gubclause 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 == “binary” &&
hierarchy_type== "0y
use_ref_shape 1 bslbf
use_ref_textlire 1 bslbf
shape_hofi'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
i
¥
}
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 aimspf
shape_vert_sampling_factor_n 5 uimsbf
shape_vert_sampling_factor_m 5 uimsbf
}
}
resync_marker_disable 1 bslbf
}
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https://iecnorm.com/api/?name=97f5dd82c7150a145e051013f16e861d

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

with
scalability 1 bslbf
if (scalability) {
hierarchy_type 1 bslbf
rnf_lnynr_irl 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 bsIbf
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_veridd="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
}
4 © ISO/IEC 2001 — All rights reserved
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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()
1 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_cod€)
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) ||
(next_bits() == vop_start_code))
}else {
shott video header =1
do {
video_plane_with_short_header()
} while(next_bits() == short_video_start_marker)
}
}
NOTE — preceding_vop_coding_type has the same value as vop_coding_type in the immediately preceding
VideoObjectPlane() in the decoding order.

© ISO/IEC 2001 — All rights reserved 5
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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-thatfpetd) dcecs—hatfpet4 8 aimsbf
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_mc_@ 8 uimsbf
}
}
}

In sulclause 6.3.3, replace the semantics ofdise_ref shape with

use

set to|'1'.

_flef_shape: This is one bit flagcwhich indicate procedure to decode binary shape for spatial scalability. If
set to|'0’", scalable shape coding-should be used. If it is set to ‘1’ and enhancement_type is set to ‘0", no shape d
is defoded and up-sampled “binary shape of reference_layer should be used for enhancement layer|
enhancement_type is set.tox1” and this flag is set to ‘1’,binary shape of enhancement layer should be decoded
the sgme non-scalable decoding process. When video_object_layer verid

In sulclause 6.3.3, replace the semantics of use_ref_texture with

== ‘0001, the value of use_ref_shap|

tis
ata

If
as
e is

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

01(E)

stuffing_start_code: This is the bit string ‘000001C3’ in hexadecimal. It is used in conjunction with possibly

following stuffing_byte(s) for the purpose of stuffing bits to guaranty the VBV buffer regulation.

stuffing_byte: This is the 8-bit string in which the value is '11111111".

In gubclause 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 millisec
It cpnsists of a number of consecutive ‘1’ followed by a ‘0’. Each ‘1’ represents a duration ¢6frone second tha
elapsed. For |-, S(GMC)-, and P-VOPs of a non scalable bitstream and the base layer ofia@ scalable bitstrea
number of ‘1’s indicate the number of seconds elapsed since the synchronization point'marked by time_code
preivious GOV header or by modulo_time_base of the previously decoded |-, S(GMC)-, or P-VOP, in deq
order. For B-VOP of a non scalable bitstream and a base layer of a scalable bitstream, the number of ‘1’s ind
the| number of seconds elapsed since the synchronization point marked in the previous GOV header, or |

bnds).

have
m, the
of the
oding
icates
tVOP,

S(GMC)-VOP, or P-VOP, in display order. For |-, P-, or B-VOPs of enhancement layer of scalable bitstream, the

number of ‘1's indicate the number of seconds elapsed since the synchronization point marked in the previous
header, I-VOP, P-VOP, or B-VOP, in display order.

In gubclause 6.3.5, replace the semantics of vop_vertical_mc (Spatial_ref with

vop_vertical_mc_spatial_ref: This is a 13-bit signed integer which specifies, in pixel units, the vertical posi

GOV

ion of

the[top left of the rectangle defined by vertical size of vop_height. The value of vop_vertical_mc_spatial_ref shall be

divisible by two for progressive and divisible by.four for interlaced motion compensation. This is used for de(
and for picture composition.

In gubclause 6.3.5, replace the semantics of resync_marker with

resync_marker: This is\a binary string of at least 16 zero’s followed by a one‘0 0000 0000 0000 0001'. Fo
VO or a VOP where(video object_layer_shape has the value “binary_only”, the resync marker is 16 zeros fo
by ja one. The length of this resync marker is dependent on the value of vop_fcode_forward, for a P-VOJ
S(GMC)-VOP, and the larger value of either vop_fcode_forward and vop_fcode_backward for a B-VOP. Fo
V and a<S$(GMC)-VOP, the resync_marker is (15+fcode) zeros followed by a one; for a B-VOH
resync_marker is max(15+fcode,17) zeros followed by a one. It is only present when resync_marker_disable
set|to ‘0~ Aresync marker shall only be located immediately before a macroblock and aligned with a byte

oding

[ an |-
lowed
P or a
r a P-
b, the
flag is
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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_extension_code is set to ‘1’, modulo_time_base, vop_time_increment and vop_coding_type
are also included in the video packet header. If video_object_layer_shape is not “rectangular”, VOP header fields
used for the shape decoding (vop_width, vop_height, vop_horizontal_mc_spatial_ref, vop_vertical_mc_spatial_ref,

chang
“binar
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sprite
also p

In sub
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code
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case
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When
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comp
level,
tableg

When
comi
decod
and |

c_bunv_latiu_diba'uic ard VUp_bilapU_bUdillg_ty[JC) are—atso present: if vidcu_u'ujcui_iayu_bilapc TS
y only”, intra_dc_vlc_thr is also present. Furthermore, if the vop_coding_type is equal to either a P,~S*d
the appropriate fcodes are also present. Additionally, if the current VOP is an S(GMC)-V
| trajectory() is included. And if reduced_resolution_vop_enable is equal to one, vop_reduced _resolutio
resent.

clause 6.3.6 Macroblock related, replace the semantics of cbpb with

This is a 3 to 6 bit code representing coded block pattern in B-VOPs, if indicated by modb. Each bit in
represents a coded/no coded status of a block; the leftmost bit corresponds to the top left block in
block. For each non-transparent blocks with coefficients, the corresponding bit in the code is set to ‘1’
no coefficients are coded for all the non-transparent blocks in the macroblock, modb shall be set to the v4
ting cbpb is not present (i.e. modb=="1" or ‘01") and cbpb shallnot be included in the bitstream for
block.

clause 7.4.1.2 Other coefficients, replace

short_video_header is 0, the variable lengthcode table is different for intra blocks and inter blocks. The nf
only occurring EVENTSs for the luminance® and chrominance components of intra blocks in this case
ed by referring to Table B-16. The most commonly occurring EVENTSs for the luminance and chromina
bnents of inter blocks in this case are~decoded by referring to Table B-17. The last bit “s” denotes the sig
“0” for positive and “1” for negative. The combinations of (LAST, RUN, LEVEL) not represented in th
are decoded as described in.subclause 7.4.1.3.

short_videé_header is 0, the variable length code table is different for intra blocks and inter blocks. The nf
only oceurring EVENTSs for the luminance and chrominance components of intra blocks in this case
ed, by referring to the intra columns of Table B-23 when reversible_vic is set to ‘1’ in I-, P-, or S(GMC)-VQ
y teferring to Table B-16, otherwise. The most commonly occurring EVENTs for the luminance

not
rB
DP,
N is

the
the
L In
llue
this

ost
are
nce
n of
bse

ost
are
Ps,
and

chron

imancecomponentsof interbtocksimthis casearedecoded-by referringtothe-nter cotummsof Table B

-23

when reversible_vic is set to ‘1’ in |-, P-, or S(GMC)-VOPs, and by referring to Table B-17, otherwise. The last bit “s”
denotes the sign of level, “0” for positive and “1” for negative. The combinations of (LAST, RUN, LEVEL) not
represented in these tables are decoded as described in subclause 7.4.1.3.

© ISO/IEC 2001 — All rights rese

rved


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

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

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 VLC
are used, the fifth escape coding method as in Table B-23 is used. Their decoding process is specified below.

tables

Mahy possible EVENTS have no variable length code to represent them. In order to encadethese statistical
combinations an Escape Coding method is used. The escape codes of DCT coefficients are’encoded in five n
The first three of these modes are used when short_video header is 0 and in the-case that the reversiblg
tables are not used, and the fourth is used when short_video_header is 1. In the case ‘that the reversible VLC
are| used, the fifth escape coding method as in Table B-23 is used. Use of escape-sequence of the reversibl
(Tgble B-24 and Table B-25) for encoding the combinations listed in Table'B-23 is prohibited. Their degq
process is specified below.

In gubclause 7.4.4.6 Summary of quantiser process for method 1{replace

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 * QE[V][u];
}else {
if ( macroblock_intra ) {
F"[V][u] = ( QF[v][u] * W[O][V][u] * quantiser_scale * 2') / 32;
}else {
FM[ul= (((QF[VI[u] * 2) + Sign(QF[V][u]) ) * W[1][V][u]

* quantiser_scale ) / 32;

y rare
odes.
b VLC
tables
b VLC
oding

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
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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;

[ =)

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

ecoding of the current bab_type is dependent on the bab_type of the co-located babin the reference V
bference VOP is either a forward reference VOP or a backward reference VOP. Thelforward reference VO
d as the most recent non-empty (i.e. vop_coded !'= 0 ) I- or P-, or S(GMC)VOP in the past, while
ard VOP is defined as the most recently decoded I- or P-, or S(GMC)-VOP in_the future. If the current VO

lowing decision rules are applied:

oth reference VOPs are non-empty, the forward reference"VOP is selected if its temporal distance to

ecoding of the current bab_type is dependent on the bab_type of the co-located bab in the reference V
d as the most recent non-empty)(i.e. vop_coded != 0 ) I- or P-, or S(GMC)-VOP in the past, while
ard VOP is defined as the most.recently decoded |- or P-, or S(GMC)-VOP in the future. If the current VO
br S(GMC)-VOP, the forward.reference VOP is selected as the reference VOP. If the current VOP is a B-\
lowing decision rules are‘applied:

e backwards referefice VOPs is empty, the non-empty one (forward) is selected as the reference VOP for

oth referenceVOPs are non-empty, the forward reference VOP is selected if its temporal distance to

DP.
P is
the
P is

pr S(GMC)-VOP, the forward reference VOP is selected as the reference VOP2If the current VOP is a B-VJOP

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

the

DP.
P is
the
P is
OoP

the

the

In 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

10
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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:

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

Specifically, when bab_type is equal to 0 or 1 i.e. for the no-update modes,va displaced block of 16x16 pi
copied from the binary alpha map of the previously decoded | or P-, or S(GMC)- VOP for which vop_coded
egyal to ‘0’. When the bab_type is equal to 5 or 6 i.e. when interfCAE decoding is required, then the
immediately bordering the displaced block (to the left, right, top and.bottom) are also copied from the most
valld reference VOP’s (as defined in subclause 6.3.5) binary alpha’map into a temporary shape block of
pixels size (see Figure 7-12). If the displaced position is outside the bounding rectangle, then these pixe
asqumed to be “transparent”.

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

Replace subclause 7.5.4.2 Decoding of enhancement layer with

7.5|4.2 Decoding of erhancement layer

WH

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

If one of the reference VOPs is empty (i.e. VOP_coded is 0), the non-empty one (forward/backward) is se
as the reference VOP for the current B-VOP.

lected

f both reference VOPs are non-empty, the forward reference VOP is selected if its temporal distance
current B-VOP is not larger than that of the backward reference VOP, otherwise, the backward one is-chos

f the backwards reference VOPs is empty, the.non-empty one (forward) is selected as the reference V(¢
the current B-VOP.

f both reference VOPs are non-emptysthe forward reference VOP is selected if its temporal distance
current B-VOP is not larger than that ofthe backward reference VOP, otherwise, the backward one is chos

to the
en.

Pment

els is
is not
pixels
recent
18x18
Is are

DP for

to the
en.

en spatial scalability is enabled (scalability is set to 1 and hierarchy_type is set to 0) with enhancement_type ==
0 dr When (Spatial scalability is enabled with enhancement_type == 1 and use_ref _shape == 0, scalable
coding precess is used for decoding of binary shape.

shape

alable

enhancement layer.

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

ed for

layer)

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
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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
compensated temporal prediction is made from the reference 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
obtairfed from those of the collocated bab in the lower layer. Motion vector and shape coding mode(bab_type) of
collocpted bab in the lower layer are used for decoding the enhancement layer bab.

The Igcation 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/shapJever_sampling_factor_n | ),
NumMBYLower-1);

For the current MB location [current_MBX, current_MBY], the location of Collocated bab in the reference_layer is
denotpd as [collocated_MBX, collocated_MBY]. current_MBX, current_MBY, collocated_MBX and collocated_MBY
are the MB-unit coordinations. NumMBXLower and NumMBYLower denate the number of micro-blocks in the lojver
layer YOP on horizontal and vertical directions, respectively.

In suljclause 7.5.4.4 Spatial prediction, replace

The dpatial prediction is made by resampling the-lower reference layer reconstructed VOP to the same sampling
grid af the enhancement layer. For the resampling, repetition is used on the the lower layer.

For emhancement layer encoding/decoding, ‘the base 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_factorsn, = shape_hor_sampling_factor_ m,  shape_vert_sampling_factor n  and
shapg_vert_sampling_factor_n.

The dpatial prediction is made by resampling the lower reference layer reconstructed VOP to the same sampling
grid ap the.enhancement layer. For the resampling, repetition is used on the lower layer.

For enhancement Tayer 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:

1. Copy B from base layer

2. pecodingorderwith-Verticat-seanning——W ot p2———r>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.

Int
ded

1.4
2.1
3.1

wh

if(q

A coded enhancement layer decoding uses scan interleaving algorithin jbefore performing intra-mode CAER

oding order with Sl scanning is as follows:
Copy B from reference_layer
Decoding order with Vertical scanning : Vr -->Vpl --> Vp2 =-> ... --> Vpk
Decoding order with Horizontal scanning : Hr --> HpdL*-> Hp2 --> ... --> Hpl
Bre,

:[PiexI that can be copied from collocated pixel in the reference layer.

ubclause 7.6.3, replace

parter_pel==1)

parter.sample==1)

. The

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.

© ISO/IEC 2001 — All rights reserved
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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.

In subclause 7.6.3, replace

The parameters in the bitstream shall be such that the components of the reconstructed differential motior’ veqtor,
MVDx and MVDy, shall lie in the range [low:high].

with

The parameters in the bitstream shall be such that the components of the reconstructed differential motion vedtor,
MVDx and MVDy, shall lie in the range [low:high], at the time of their use in calculating the values of MVx and MVy
(i.e., intermediate values of MVDx and MVDy may occur that are outside the-range [low:high]).

Replace subclause 7.8.5 Warping with

7.8.5 Warping

For any pixel (i, j) inside the VOP boundary, (F(i, j), G(i;]))) and (Fc(i., jc), G(ic, jc)) are computed as described in|the
followjng. These quantities are then used for sample reconstruction as specified in subclause 7.8.6. The following
notatipns are used to simplify the description:

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

When no_of_sprite_warping_point == 0,

(F(, iy G(, 1)
(Felic ic), Gelics Jc))

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

(sh,s)),
(Sic, S o).

(F(, i} G(i )
(Fe(ic, [i:Bc(ic, ic))

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

When 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))
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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’ = 2P), the divisions by “///” in these functions can be
replaced hy binary shift operations Ry this replacement the abhove equations can be rewritten as:

(F@, 1, GG, 1) = (i’ + ((rig + i) 1+ (jo’ = j17) I + 2777 >> (0+p)) ,

Jor + (T jo’ + i) 1+ (Tig’ + ") I + 29771 >> (orp)),

(Fefic. i), Gelic, jo)) = ((—ric’ +ix") le + (rjo' —j1") Je +2 W' rig’ = I6W' + 2°77) >> (ar+p+2),
(Tjo +i") le + (-Tig +i") Jo +2 W' rjg — 1BW’ + 2°77™) >> (a4 p+2)),
where 2°=r.

WHen no_of_sprite_warping_points == 3,

i, ), GG D) = (o + (- ig" +ia") H' 1+ (=1 ig™* i)W 3) /1] (WH),
o'+ (T o + ") H' 1+ (- o'+ |2")W? 3) /1] (W'H'D)),

(Feficy jo), Gelic, o)) = (T io' + 12"y H' I + (=T ig™ i)W’ Jg + 2 WHT ig’ — LOWHY 71/ (AW'H'D),
(T + i) H' le + (T jo+ )W J + 2 WH'T jo' — 16W'HY) /// (AWHT)).

Acg¢ording to the definition of W’ and H’, the computation of thesg“functions can be simplified by dividing the
denominator and numerator of division beforehand by W’ (when-W.< H’) or H' (when W’ > H’). As in the case of
no |of sprite_warping_points == 2, the divisions by “///” in these functions can be replaced by binary shift operations.
Foil example, when W’ > H’ (i.e. a > /) the above equations canybe rewritten as:

FAD GG =0 +((ric + i) |+ (= ig™+ ip") 2P QD+247Y) >> (a+p)),

jo' + ((r o+ 1) 1+ (=1 o+ o) 29807+ 277%) >> (0+p))),

(Fefic: io), Gelics i) = (=T ig’ + i) le + (=1 ig™+ in”) 24T + 2W'r iy’ — 16W’ + 2%°71) >> (ai+p+2),
((rjo’ + ") le + (1 jo'+ o) 2% Jc + 2W'r o' — 16W’ + 29771 >> (a+p+2)).

WHen no_of_sprite_warping_point == 4,

F@ 1, GG, ) =((al+bJ+c)/ii(gl+hJ+DWH),
dli+ed+H)diM(gl+hJ+DWH)),
(Felics o), Gelicy jo)) =(Rals+20J.+4c —(glc+hJ.+2DWH)s) /ll (4gl. +4 hJ. +8D W H),
(2d1, +2eJ.+4f—(glc+hJ.+2DWH)Ss) /I (4gl.+4 hl, +8D W H))

where
= ((0’ —ia" —i2" +1i3") (12’ —j3) — (i’ —i3) (o' —Ji' —j2' +s)) H,
b= ((i2" —i3) (o’ —j1' —j2' +js') — (i’ —ix" =i +1i3") (i’ —J3)) W,
D=(y —i3) (2" —J3') — (2" —i3) (1" —J3)s
a=D (i, -ig))H+qgiy,

b=D (i, —ig )W +h iy,
c=Did W H,
d=D (i -jo')H+g]1,
e=D (2 -jo)W+hj
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.

The scalability framework is referred to as generalized scalability which includes the spatial and the temporal
scalaillmes. The temporal scalabllity offers scalability of the temporal resolution, and the spafial scalability offers
scalability of the spatial resolution. Each type of scalability involves more than one layer. In the case of twalaygrs,
consisting of a lower layer and a higher layer; the lower layer is referred to as the reference layer and-the higher
layer is called the enhancement layer.

In the| case of temporal scalability, both rectangular VOPs as well as arbitrary shaped VOPs are-supported. In|the
case pf spatial scalability, only rectangular VOPs are supported. Figure 7-32 shows a high level decoder structfure
for generalized scalability.

bit_1

— | 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

The base layer and enhancement layer_bitstreams are input for decoding by the corresponding base layer decqder
and ephancement layer decoder.

When spatial scalability is to be performed, mid processor 1 performs spatial up or down sampling of input. The
scalability post processor performs any necessary operations such as spatial up or down sampling of the decofled
refergnce layer for display.resulting at outp_O while the enhancement layer without resolution conversion may| be
outpuf as outp_1.

Whern| temporal scalability is to be performed, the decoding of base and enhancement layer bitstreams occurs in|the
corregponding base and enhancement layer decoders as shown. In this case, mid processor 1 does not perform
any spatial resolution conversion. The post processor simply outputs the base layer VOPs without any convers|on,
but temporally multiplexes the base and enhancement layer VOPs to produce higher temporal resolufion
enharicement layer.

The reference VOPs for prediction are selected by ref _select_code as specified in Table 7-13 and Table 7-14. In
coding of P-VOPs belonging to an enhancement layer, the forward reference is one of the following four: the most
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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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 layér for
which “vop_coded == 1".
10 Next VOP in display order belonging to the reference layer.
11 Temporally coincident VOP in the reference layer (no metion vectors)

NOJTE 1 — The value “10” is prohibited if “vop_coded = 0” for the next VOP in display order;belonging to the reference la

NOJTE 2 — The value “11” is prohibited if “vop_coded = 0” for the temporally coincident VOP in the reference layer.

Table 7-14 -- Prediction reference choices in enhanceméntiayer 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 whieh reference layer (no motion vectors)
“vop_coded == 1".

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

10 Most recently decoded enhancement Next VOP in display order belonging to
VOP of the same 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.
whigh:*vop_coded == 1".

The

following combinations of video_object layer_shape

enhancement_type in(the enhancement_layer are supported.

the base and enhancement layer

© ISO/IEC 2001 — All rights reserved
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In sul

In the

of the base layer.

enhar

Predi
layer.

There
enhar
layer.
entire

with

In the
of the
enhar

Predi
enhar

There
enhar

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
videu_object tayer—ver—d rectangutan bimary stape = forbidden
= 0001 | binary shape binary shape - forbidden
binary shape rectangular - forbidden
binary only binary only - forbidden
hiearachy type=0 && rectangular rectangular 0 supparted
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

clause 7.9.1.1 Base layer and enhancement layer, replace

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

ted samples p[y][x] are formed either from frame stores of base layer or from frame stores of enhancen
The difference data samples f[y][x] are added to p[yljx}to form the decoded samples d[y][x].

are two types of enhancement structures indicated by the “enhancement_type” flag. When the value
cement_type is “1”, the enhancement layer increases the temporal resolution of a partial region of the b
When the value of enhancement_type is*0", the enhancement layer increases the temporal resolution of
region of the base layer.

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

ted samples p[y][x] are formed either from frame stores of reference layer or from frame storeg
cement layer. The difference data samples f[y][x] are added to p[y][x] to form the decoded samples d[y][X].

aretwo types of enhancement structures indicated by the “enhancement_type” flag. When the valug

ate
the

ent

of
ase
an

ate
the

of

of
the

cement type is “1”, the enhancement layer increases the temporal resolution of a partial region of

reference layer. When the value of enhancement_type is “0”, the enhancement layer increases the temporal
resolution of an entire region of the reference layer.

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 either I-VOP, P-VOP or B-VOP. The shape of the VOP is either
rectangular (video_object_layer_shape is “00”) or arbitrary (video_object_layer_shape is “01”). B-VOP in base layer
shall not be used as a reference for enhancement layer VOP although B-VOP in enhancement layer can be a

referenceforentancement fayer voP:

Re

7.9
The

ref|
ver

7.9

The
no

For

WH
bel

WH
bel

WH
bel

blace subclause 7.9.1.3.1 Decoding of I-VOPs with

131 Decoding of I-VOPs
e decoding process of the I-VOPs in the enhancement layer is the same as the. non-scalable decoding pr

| layer_id, ref_layer_sampling_direc, hor_sampling_factor_n, horsampling_factor-m, vertical_sampling_fac
lical_sampling_factor_m and ref_select_code are ignored in the temporal scalability I-VOPs.

blace subclause 7.9.1.3.2 Decoding of P-VOPs with

1.3.2 Decoding of P-VOPs

e reference layer is indicated by ref _layer_id in Video.Object Layer class. Other decoding process is the sa
-scalable P-VOPs except the process specified.jn'subclauses 7.9.1.3.4 and 7.9.1.3.5.

P-VOPs, the ref_select_code is either “00% 01" or “10".

en the value of ref_select _code is-“00”, the prediction reference is set by the most recently decoded
bnging to the same layer.

en the value of ref_select_code is “01”, the prediction reference is set by the previous VOP in display
bnging to the reference layet:

en the value of ref ‘select_code is “10”, the prediction reference is set by the next VOP in display
bnging to the reference layer

the case _‘of. hierarchy_type=1(temporal scalability), hor_sampling_factor_n, hor_sampling_fac
| samplingZfactor_n and vert_sampling_factor_m are ignored.

place subclause 7.9.1.3.3 Decoding of B-VOPs with

DCESS.
orn,

me as

VOP

order

order

or_m,

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.

When the value of ref select code is “11", the forward prediction reference is set by the previous VOP in display

order
belon
“00” o

When
macrg

In the
vert_s

In sul

In the
the o\
is req

In the
the o
resolu

In sub

A motion compensated temporal prediction is made from reference VOPs in the enhancement layer. In additio

spatig
individ

In the

block, i.e. the macroblock is not skipped even if the co-located macroblock is skipped.

case of hierarchy_type=1(temporal scalability), hor_sampling_factor_n, hor_samplingfactor_m,
ampling_factor_n and vert_sampling_factor_m are ignored.

clause 7.9.2.3 Base layer and enhancement layer, replace

case of spatial scalability, the enhancement bitstream is used toincrease the resolution of the image. W
tput with lower resolution is required, only the base layer is decoded. When the output with higher resolu
lired, both the base layer and the enhancement layer are décoded.

case of spatial scalability, the enhancement bitstream is used to increase the resolution of the image. W
Itput with the lowest resolution is required, only the base layer is decoded. When the output with hig
tion is required, both the base layer and the enhancement layer are decoded.

clause 7.9.2.5 Prediction in the enhancement layer, replace

| predictioms formed from the lower layer decoded frame (diowerlYl[x]). These predictions are seleq
ually or,combined to form the actual prediction.

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

spatig

belonging to the reference layer and the backward prediction reference is set by the next VOP in display,ofder

jing to the reference layer. The picture type of the reference VOP shall be either | or P (vop_coding_ type =
r“01").
the value of ref_select_code is “01” or “10", direct mode is not allowed. modb shall always_eXist in e

ach

hen
lion

hen
her

N, a
ted

the

| prédiction. The reference VOP is set to the temporally coincident VOP in the base layer. The forw

ard

prediction in B-VOP is used as the temporal prediction from the enhancement layer VOP. The reference VOP is set
to the most recently decoded VOP of the enhancement layer. The interpolate prediction in B-VOP is the
combination of these predictions. If the reference VOP has arbitrary shape, padding process shall be done before
resampling.
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