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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.

Replace subclause 6.1.3.5 I-VOPs and group of VOPs with

6.1.3.5 I-VOPs and group of VOPs

IIVOPs are intended to assist random access into the sequence. Applications reg dom: access, fast-

fprward playback, or fast reverse playback may use I-VOPs relatively frequently.

Group of VOP (GOV) header is an optional header that can be used im i ) d I-VOP to indicate
tp the decoder:

1) the modulo part (i.e. the full second units) of the time bg epextVOR tobe displayed after having
decoded a GOV header

2) if the first consecutive B-VOPs immediately following\thecgdedN-VOR can be reconstructed properly in
the case of a random access.

In a non scalable bitstream or the base layer of a stg : irSt coded VOP following a GOV header
ghall be a coded I-VOP.

L

Ih subclause 6.2.1 Start code, replac

1. Configuration informati@

the whole group of visual objects that will be simultaneously

decoded and compositéd b gfObjectSequence()).
b. Object configuration eferring to a single visual object (VO). This is associated with
VisualObject().

c. Object layer cOnlig
VisualObjectLayer

Wwith

1. Configuration information

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

Al alaal pu | taalla ol pu | FAWH | Ve N + VANY
UttuutUu alnma CUTNTTPUSTIITU Uy A UCTLUUTT (VIoUdIUUJCUIOTUUTTICT ) /.

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

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

Reserved C3-C5
with
Stuffing_start_code C3
Reserved C4-C5
In subclause 6.2.3 VideoObjectLayer, replace the following rows
/(Q\
scalability N\ bslby’
if (scalability) { 4 N\ N S
hierarchy_type N\ L™\ Ybslof
ref_layer_id LA\ | uimsbf
ref_layer_sampling_direc / 1 \ bslbf
hor_sampling_factor_n A\ \ } / [¢ 5 uimsbf
hor_sampling_factog_m /\\ Xv / (\ PS5 uimsbf
vert_sampling_fa}ei\or)\\ \ ) 5 uimsbf
vert_sampling fac;&s 5 uimsbf
enhancement type 1 bslbf
if(videg\objec ::%ry\:%
h rar typej\(\
[Nuse et _sHape 1 bslbf
\use_\g\g\exﬁqe \ 1 bslbf
\ ) Qshapéxho}lsaﬁmm/g_factor_n 5 uimsbf
{_ “shape ‘hsrrsamyling_factor_m 5 uimsbf
< \ sr}aQeE\@rt_;%lmpling_factor_n 5 uimsbf
Napé;vert_sampling_factor_m 5 uimsbf
NI
AU\
NEAN
elsey )
if(video_object_layer_verid '="0001") {
scalability 1 bslbf
if(scalability) {
shape_hor_sampling_factor_n 5 uimsbf
shape_hor_sampling_factor_m 5 uimsbf
shape vert sampling factor n 5 uimsbf
shape_vert_sampling_factor_m 5 uimsbf
}
}
resync_marker_disable 1 bslbf
}
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with
scalability 1 bslbf
if (scalability) {
hierarchy_type 1 bslbf
ref_layer_id 4 uimsbf
ref_layer_sampling_direc 1 bslbf
hor_sampling_factor_n 5 uimsbf
hor_sampling_factor_m 5 uimsbf
vert_sampling_factor_n 5 ( ﬁi@sbf
vert_sampling_factor_m 5 /\Q ) (\\gim\sQf
enhancement_type 1< \ béiQf S
if(video_object_layer == “binary” && Q
hierarchy_type=="0") { . \
use_ref_shape & \J‘ \ \ bslbf
use_ref_texture oy \ bslbf
shape_hor_sampIing_factor_r( () 5 ) uimsbf
shape_hor_sampjing_factW/ /\ uimsbf
shape_vert_sam\/plmg_fq/ct\br _@ ( I 5 uimsbf
shape_vert_samﬁ%g}q&qr_ﬁ\ 5 uimsbf
}
) L ON /
} < /\\ ASIND
else { )
if(video iobM\\@r \X{rﬁ\l— '0801%) {
stalability N4 1 bslbf
“f{sCaiabifty) { >
\)\tef Yayek id \ 4 uimsbf
hwa\pe\klo\sarﬁplmg factor_n 5 uimsbf
< s\tqap\exhc)_samplmg_factor_m 5 uimsbf
/\\ \\shﬁpe_vert_sampIing_factor_n 5 uimsbf
\ \\Qa/ﬁe_vert_sampIing_factor_m 5 uimsbf
N\
}
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 VideoOhjectPlane()

VideoObjectPlane()
} while ((next_bits() == group_of_vop_start_code) ||
(next_bits() == vop_start_code))

} else {
short_video_header = 1 RN
do{ \
video_plane_with_short_header() '\ \

} while(next_bits() == short_video_start_marker)

/
L

with
do { a
if (next_bits() == group_of_vop_é(art_@g) )
Group_of_Vid€oObjectPlane(\. )
VideoObjectPlare() \,  \ N )
if ((preceding_vop
precéding_
video \abj
next_bits) =="stu
stuffing_staxt-code 32 bslbf
yhile~@next bitsQ. != '8000 0000 0000 0000 0000 0001)
\ stuffing_hyte 8 bslbf
N NN
} while ((ﬁex&t;ii\%:: 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)
i
}
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 g 8 uimsbf
if (halfpel2) dcecs_halfpel2 8 uimsbf
if (halfpeld) dcecs_halfpeld 8 uimsbf
if (interpolate_mc_q) dcecs_interpolate_mc_q 8 uimsbf
}
} yARN
| O
with
if (npm) dcecs_npm / ~ $ uimsbf
if (forw_back_mc_q) dcecs_forw_back_rTMq\ ) / A 8 uimsbf
if (halfpel2) dcecs_halfpet? . N\ > [“K) 7 |8 uimsbf
if (halfpeld) dcecs_halfpeld N N/ 8 uimsbf
if (interpolate_mc_q) dcecs_intgrp%late}m?&q 8 uimsbf
) \ >
) /\ /\\
}

N subclause 6.3.3, replacet\ﬁ

%%;hape with

Use ref _shape: Thi sh indicate procedure to decode binary shape for spatial scalability. If it is
get to ‘0", scalable shape codi d beused. If it is set to ‘1’ and enhancement_type is set to ‘0’, no shape data
if decoded angd/ up-sa 8 ape of reference_layer should be used for enhancement layer. If
gnhancement_type._is S A\ and this flag is set to ‘1’,binary shape of enhancement layer should be decoded as
the same non-scalable in 6cess. When video_object_layer_verid == ‘0001’, the value of use_ref_shape is
get to ‘1".

N subclause\6:3.3, replace the semantics of use_ref _texture with

yseoref texture: Reserved flag for future extension. This flag shall be 0 in the case of video_object_layer_ver_id

iST000I™ or "0010™.

6 © ISO/IEC 2001 — All rights reserved
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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 possibly
following stuffing_byte(s) for the purpose of stuffing bits to guaranty the VBV buffer regulation.

P L " Tloieaiea—i) Q. Jortbaiar H [P Y ) Il H 44444344
SLUTTITITY _PyLlT. TTHS 1S5 UIT o~UIt sty nrwrieiruic vaijuc o LLL L1111,

In subclause 6.3.5, replace the semantics of modulo_time_base with

It consists of a number of consecutive ‘1’ followed by a ‘0’. Each ‘1’ represent 2]
elapsed. For I-, S(GMC) b
number of ‘1’s indicate the number of seconds elapsed since the synchropiZa 2]
previous GOV header or by modulo_time_base of the previously decod (¢ 9]
order. For B-VOP of a non scalable bitstream and a base layer of a 3 i the number of ‘1’'s indicatep
the number of seconds elapsed since the synchronization point mar ! evious GOV header, or I-VOH,
S(GMC)-VOP, or P-VOP, in display order. For I-, P-, or B-VOP gr of scalable bitstream, the
number of ‘1's indicate the number of seconds elapsed since the pont marked in the previous GO

hich specifies, in pixel units, the vertical position @
eight. The value of vop_vertical_mc_spatial_ref shall b
divisible by two for progrissi { djvisi our far interlaced motion compensation. This is used for decodin

(LI 4 P Ry

and for picture compost

VOP or a VOP wherg-vitteo \objett_layer_shape has the value “binary_only”, the resync marker is 16 zeros followe
by a one. The length“of this)resync marker is dependent on the value of vop_fcode_forward, for a P-VOP or
S(GMC)-VOP, andthe largér value of either vop_fcode forward and vop_fcode backward for a B-VOP. For a P
VOP and a{S(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 i
set to ‘O~ A’resync marker shall only be located immediately before a macroblock and aligned with a byte

(72 J1 " A p < s >
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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

1T G:DU ;Ilb:udcd ;II thC V;dCU pab'r\ct hCCldCI. :f v;dcu_ubijt_:ayCI_ohapc ;D IIUt “ICbtal IUU:GI ", ‘V’CP hCadCl flc:do
Used for the shape decoding (vop_width, vop_height, vop_horizontal_mc_spatial_ref, vop_vertical_mc_spatial_ref,
¢hange_conv_ratio_disable and vop_shape_coding_type) are also present. if video_object layer_shape is(ret
binary only”, intra_dc_vic_thr is also present. Furthermore, if the vop_coding_type is equal to either a P,.S ler B
OP, the appropriate fcodes are also present. Additionally, if the current VOP is an S(GMC)-VOP,
gprite_trajectory() is included. And if reduced_resolution_vop_enable is equal to one, vop_reduced fesolution is
glso present.

In subclause 6.3.6 Macroblock related, replace the semantics of cbpb with

gbpb: This is a 3 to 6 bit code representing coded block pattern in _B-VQPs; 'n' 3
gode represents a coded/no coded status of a block; the leftmadst bi 3

macroblock. For each non-transparent blocks with coefficients,/the cgrrespgnding bip in the code is set to ‘1. In
gase no coefficients are coded for all the non-transparent bloeks\i

indicating cbpb is not present (i.e. modb==1" g

macroblock.

In subclause 7.4.1.2 Other coefficienis, replace

ecoded by referring to
omponents of inter blocks i
bvel, “0” for positive and

\When short_video_header is 0O,
gommonly occurring EV@
c >
q

I

tables are decoded as

Wwith

\Vhen short_video’ header is 0, the variable length code table is different for intra blocks and inter blocks. The most
gommonly ogecurring EVENTSs for the luminance and chrominance components of intra blocks in this case are
decoded by yeferring to the intra columns of Table B-23 when reversible_vic is set to ‘1’ in I-, P-, or S(GMC)-VOPs,
gnd by<sreferring 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
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”
d

represented in these tables are decoded as described in subclause 7.4.1.3.

8 © ISO/IEC 2001 — All rights reserved
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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

aibla VL C okl

tablac ora oot Loaod aa-thao-fao 7T A, bhao P | baood 1l itk thot o
aoiCS alrc ot asStyuy aRtthe-rottiSHSe e wnreh ollull. V|U|Uu ReaeIS—T—HtRe-€etasSe+ |u|. the-feversioe—~vr=ctanes

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

for (v=0; v<8;v++) {
for (u=0; u<8;u++) {

if (QF[V][u] =5
F”[V][U] '

else if
=

}else {

if (

QE[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)
FIVIlu] = 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;

3~

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

The decoding of the current bab_type is dependent on the bab_type of the co-I erence VOP.
The reference VOP is either a forward reference VOP or a backward reference . eference VOP is
defined as the most recent non-empty (i.e. vop_coded != 0 ) I- or P-, ox S(GM e past, while the
hackward VOP is defined as the most recently decoded |- or P-, or S(GM in the the current VOP is
a P-, or S(GMC)-VOP, the forward reference VOP is selected as the reference surrent VOP is a B-VOP
the following decision rules are applied:

1. If one of the reference VOPs is empty, the non-empty one ({0 €élected as the reference VOP
fpr the current B-VOP.

with

The decoding of the curreﬁk { on the bab_type of the co-located bab in the reference VOP.
The reference VOP is either a{orward e or a backward reference VOP. The forward reference VOP is
defined as the most recefit hon \ coded = 0) I- or P-; or S(GMC)-VOP in the past, while the
Rackward VOP is defined a 3 decoded I- or P-, or S(GMC)-VOP in the future. If the current VOP is
g P-, or S(GMC)-VOR the f VOP is selected as the reference VOP. If the current VOP is a B-VOP
the following decisi apphi

1. If the backwards reference \VOR
gurrent B-VOP.

s empty, the non-empty one (forward) is selected as the reference VOP for the

4. If both reference/VOPs are non-empty, the forward reference VOP is selected if its temporal distance to the
gurrent B-VOR’iswot larger than that of the backward reference VOP, otherwise, the backward one is chosen.

Ih 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 © ISO/IEC 2001 — All rights reserved
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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 |f one of the reference VOPs is empty (i.e. VOP coded is 0), the non-empty one (forward/backward) 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 th
current B-VOP is not larger than that of the backward reference VOP, otherwise, the backward one is Chosen.

11°

—

W W = Ul —~ U

pixels size (see Figure 7-12). If the displaced
assumed to be “transparent”.

If the current VOP is a B-VOP the fo

o |f the backwards referencenVOP > e r
the current B-VOP.

e If both reference
current B-VOP is not larg

11%

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

W I

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

11°

=

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

gompensated temporal prediction is made from the reference VOP in the enhancement layer. In that case the
ghape information is coded by the CAE method as like in base layer except that the shape motion vectors_are
gbtained from those of the collocated bab in the lower layer. Motion vector and shape coding mode(bab_type).)of
dollocated bab in the lower layer are used for decoding the enhancement layer bab.

The 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/sk
NumMBXLower-1 );

Rg_factor_n ),

collocated_MBY
= min ( max( 0, current_ MBY*shape_ ver_sampling
NumMBYLower-1);

For the current MB location [current_MBX, current_MBY], the |
denoted as [collocated_MBX, collocated_MBY]. current_MB
gre the MB-unit coordinations. NumMBXLower and NumMB
layer VOP on horizontal and vertical directions, respecti

awerxeference layer reconstructed VOP to the same sampling
netifion is used on the the lower layer.

The spatial prediction is made
grid as the enhancement @
¢ layer VOP should be up-sampled as the sampling ratio, which
nhancement layer, there are four fields for the up-sampling ratio,
ife., shape_hor_samjli ' o€ _hor_sampling_factor_ m, shape_vert sampling_factor n  and
hape_vert_sampling

Wwith

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

For-nhancement 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_ftactor_n, shape_hor_sampling_factor_m, shape_vert_sampling_fractor_ n and
shape_vert_sampling_factor_n.

12 © ISO/IEC 2001 — All rights reserved
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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:

o

1+-Copy-BHrombasetayer

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 glgo befo rforming intra-mode CAE. Th
decoding order with SI scanning is as follows:

11

1. Copy B from reference_layer
2. Decoding order with Vertical scanning : Vr --
3. Decoding order with Horizontal &

where,

B : Piex| that can be coro

In subclause 7.6.3, repl

if(quarter_pel=

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.

© ISO/IEC 2001 — All rights reserved 13


https://standardsiso.com/api/?name=87dc08e00f0fdabc6203cb938cda0f6f

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

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.

Ih subclause 7.6.3, replace

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

with

MVDx and MVDy, shall lie in the range [low:high], at the time of the
(I.e., intermediate values of MVDx and MVDy may occur that are ©

Replace subclause 7.8.5 Warping with

1.8.5 Warping

For any pixel (i, j) inside the VOR ®ounta
fpllowing. These quantities are
notations are used to sim

(Fe(icy Jo), Gelic, Jo)) are computed as described in the
aconstruction as specified in subclause 7.8.6. The following

Izi'io,
J=j-Jjo
le=4i, -2iy+1,
‘JC:4jC '2j0+1,
Vhen no_of _spk

F(, 1), G, )
Fe(ic, o), Gelic, jc))

\WVhen no_of_sprite_warping_point == 1 and sprite_enable == ‘static,

(. 1), G(L. )
(Feic, )~ Gc(ic, jc))

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

\Vhen 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)).

11°

According to the definition of W’ and H’ (i.,e. W’ = 2* and H’ = 2"), the divisions by “///” in these functions can:b
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: jc), Gelic Jo)) = ((<Tio" + i) Ie + (rjo’ —j1”) Je +2 W' rig’ — 16W’ + 2**7") >> (o
(Tjo + i) le + (-rig +i1") Jo +2 W' rjg’ — 16W’ + 277" >> (g
where 2°=r.

When no_of_sprite_warping_points == 3,

(FG, 1), GG, 1) = (i + ((=rio’ + ") H' I + (=1 i+ )W’ J) /] (W'HT)
jo + (=T jo' +j2") H' 1+ (=1 jo'+ 2" )W J) /Il (WH'T)

11%

=

(FG, 1), GG, 1)) = (i +(((-rio" +}
Jo' + (((=rjo’ + X
(Fe(ic, Jo)s Gelic Je)) = (=1 io” +[A
((-rjo*id

When no_of_sprite_wag% X
(FG, ). GG 1)

(Felic, Jc), Gelics jc))

>> (a+p))),
Fig — 16W' + 2471 >> (a+p+2),

—(glc+hJ.+2DWH)s) //l (4gle +4 hJ. +8D W H),
-(glc+hJ.+2DWH)s)/ll (49gl.+4 hd. +8D W H))

where

(i’ = i’ +1i3") (2’ —J3) — (2" —i3) (o' —j’ —J2' + ) H,
(1" =13) (o’ —J2" =o' +]3') = (o’ =i’ =i’ +13") (1’ =]3) W,
(it —i3) (2" —Js") — (i’ —i3) (2" —J3),
D(iy—-ig)H+gliy,
b= D(iz’—io’)W‘Fh iz’,
c=Diy W H,
d=D (' —jo’)H+g],
e=D(y —jo YW hiy

» g o\Q

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 temparal
dcalabilities. The temporal scalability offers scalability of the temporal resolution, and the spatial scalability offers
gcalability of the spatial resolution. Each type of scalability involves more than one layer. In the case of twp,layers,
gonsisting of a lower layer and a higher layer; the lower layer is referred to as the reference layer and hevhigher
layer is called the enhancement layer.

In the case of temporal scalability, both rectangular VOPs as well as arbitrary shape e.supported. In the
dase of spatial scalability, only rectangular VOPs are supported. Figure 7-32 sho i ecoder structure
fpr generalized scalability.

bit_1 Enhancement
Layerl Decoder
1 "
Mid Processor @OSC gbility 1
‘ocessorl | >
f \ ut outp_0
. [
bit 0

e L i\
Deécgder \\J)\)
Figl@SZ - Highylevel d\m&ructure for generalized scalability

The base layer and enhancéx erBitstreams”are input for decoding by the corresponding base layer decoder

Vhen spatial scalability i be. p , mid processor 1 performs spatial up or down sampling of input. The
ny necessary operations such as spatial up or down sampling of the decoded
eference layer fo at outp_0 while the enhancement layer without resolution conversion may be
utput as outp_1.
\Vhen temporal scalability is to’be performed, the decoding of base and enhancement layer bitstreams occurs in the
gorresponding hase”and enhancement layer decoders as shown. In this case, mid processor 1 does not perform
any spatial reSelution conversion. The post processor simply outputs the base layer VOPs without any conversion,
hut temporally multiplexes the base and enhancement layer VOPs to produce higher temporal resolution
génhancement layer.

The_reference VOPs for prediction are selected by ref _select _code as specified in Table 7-13 and Table 7-14. In
rnding aof P-\/VOPs hplnnging to an enhancement Iaypr, the forward reference is ane of the fnlln\/\/ing four: the maost

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.

16 © ISO/IEC 2001 — All rights reserved


https://standardsiso.com/api/?name=87dc08e00f0fdabc6203cb938cda0f6f

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

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 layet,
for which “vop_coded == 1".
01 Most recently VOP in display order belonging to t/&afere e layer-for
which “vop_coded == 1".
10 Next VOP in display order belonging to the refp‘fé@\@ Ia}e\r
11 Temporally coincident VOP in the referenc,qlakr bqo\motbq \k@ﬁs)

NOTE 1 — The value “10” is prohibited if “vop_coded = 0” for the next VOP i lorgin the reference layer.

NOTE 2 — The value “11" is prohibited if “vop_coded = 0” for the temp he'reference layer.

Table 7-14 -- Prediction reference choices i OPs for scalability

ref_select_code forward ten@\o%\e{ren K%anard temporal reference

00 Most recently decod nee Mporally coincident VOP in the
VOP of the same ldyer for Wi reference layer (no motion vectors)
“vop_coded == 1"

01 d e ancem Most recent VOP in display order
or whic belonging to the reference layer.
de oted enkancement Next VOP in display order belonging to
elayerfor’which the reference layer.
s ecCl tIN \ﬁd|splay order Next VOP in display order belonging
ference layer for to the reference layer.

coded ==1".

video_object_layer shape in the base and enhancement layer angd

enhancement_typedirthe enbancement_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-oniy binary-onky 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 /[ supportéd
video_object_layer_ver_id rectangular binary shape 1 A s\,&pported
= 0010 | binary shape binary shape 01 AN\ “\supported
binary shape rectangular - <\ forbidden
binary only binary only S \\ \g)\po’rted
) X

In subclause 7.9.1.1 Base layer and enhancement layer, replace

r@\yer are used to increase the frame rate
qf the base layer. e—maqtion compensation process for the

gnhancement layer using temporal scalability.

Predicted samples p[y][x] are formed either from
layer. The difference data samples f[)

layer or from frame stores of enhancement
e decoded samples d[y][x].

ram%e OND

s-the temporal resolution of a partial region of the base
shancement layer increases the temporal resolution of an

There are two types of enhange
gnhancement_type is “1”, the e
I
g

yer. When the value of ertkan
ntire region of the base %

Wwith

gnhancement layer using tempaoral scalability.
Predicted samples”p[y][x] are formed either from frame stores of reference layer or from frame stores of
gnhancementdayer. The difference data samples f[y][x] are added to p[y][x] to form the decoded samples d[y][X].

There are™wo types of enhancement structures indicated by the “enhancement_type” flag. When the value of
gnhancement_type is “1”, the enhancement layer increases the temporal resolution of a partial region of the
reference layer. When the value of enhancement_type is “0”, the enhancement layer increases the temporal
reselution 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

T7a¥al UOa NN N\ /

rectar |gu=o.| (viu'l::u_u'ujcbi_:aycl_ai ape S luu") or-arbitt ary (vidcu_u'ujcbt_:aycl_ai Iape S0t - B=vOP-inbase iay I
shall not be used as a reference for enhancement layer VOP although B-VOP in enhancement layer cane.fa
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

For P-VOPs, the ref_selit_c
When the value of ref_Séle

belonging to the same la

\°J

>
)
S
—*
5
1)
<
=
c
()
o
S
@

>
0]
=
—
>
@
<
Q
=

In the case -‘ef“ hierarechy type=1(temporal scalability), hor_sampling_factor_n, hor_sampling_factor_m
vert_sampling~factor_n and vert_sampling_factor_m are ignored.

Replace subclause 7.9.1.3.3 Decoding of B-VOPs with

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.

Vhen the value of ref_select_code is “11”, the forward prediction reference is set by the previous VOP in display
grder belonging to the reference layer and the backward prediction reference is set by the next VOP in display-order
Belonging to the reference layer. The picture type of the reference VOP shall be either | or P (vop_coding) type =
‘00" or “017).

\When the value of ref_select_code is “01” or “10”, direct mode is not allowed. modb
macroblock, i.e. the macroblock is not skipped even if the co-located macroblock is ski

shalMNalways-€exist in each

Ih the case of hierarchy_type=1(temporal scalability), hor_sampling_factor_n, hor
vert_sampling_factor_n and vert_sampling_factor_m are ignored.

In subclause 7.9.2.3 Base layer and enhancement layer, replace

Ih the case of spatial scalability, the enhancemept bi I ase the resolution of the image. When
the output with lower resolution is required, only ' . When the output with higher resolution

with
In the case of spatial sca 9 \ bjtstream is used to increase the resolution of the image. When
the output with the lowest re q guiked, only the base layer is decoded. When the output with higher

resolution is required, both

Ih subclause 7.9/

patial prediction~js’formed from the lower layer decoded frame (diowerlY]l[X]). These predictions are selected

A motion compensated temperal prediction is made from reference VOPs in the enhancement layer. In addition, a
q
individually or<combined to form the actual prediction.

In the enhancement layer, the forward prediction in P-VOP and the backward prediction in B-VOP are used as the
gpatial prediction. The reference VOP is set to the temporally coincident VOP in the base layer. The forward
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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