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In Clause 2, “Normative references”, add the following:

ISO/IEC 23002-1:2006 Information technology — MPEG video technologies — Part 1: Accuracy requirements
for implementation of integer-output 8x8 inverse discrete cosine transform

In 5.4, “Arithmetic precision”, replace the following:

(R) Where arithmetic precision is not specified, such as in the calculation of the IDCT, the precision shall
be sufficient so that significant errors do not occur in the final integer values.

with:

(R) Where an arithmetically-precise result is not fully specified, such as in the calculation of.the IDCT, the
precision shall be sufficient so that significant errors do not occur in the final integer values.

In 7.4.4.5, “Mismatch control”, replace the following:

IOTE 2 Warning. Small non-zero inputs to the IDCT may result in zero output for compliant IDCTs. If this occurs in an
ncoder, mismatch may occur in some pictures in a decoder that uses a different\Compliant IDCT. An encoder should
void this problem and may do so by checking the output of its own IDCT. It should ensure that it never inserts any non-
ero coefficients into the bitstream when the block in question reconstructs, to.zero through its own IDCT function. If this
ction is not taken by the encoder, situations can arise where large and verywisible mismatches between the state of the
ncoder and decoder occur.

D N Q) D ==

with:

IOTE 2 Warning: Small non-zero inputs to the IDCT may resdlt in all-zero output for some IDCT implementations that
onform to the requirements specified in Annex A. If this eceurs in an encoder, a mismatch may occur in decoders that
se a different conforming IDCT implementation than the 'ehe used in modelling the decoding process within the encoder.
n encoder should avoid this problem and may do seiby checking the output of its own IDCT implementation. It should
nsure that it never inserts any non-zero coefficients”into the bitstream when the block in question reconstructs to zero
hrough the encoder's own IDCT function implementation. If this action is not taken by the encoder, situations can arise
here large and very visible mismatches betwéen the state of the encoder and decoder occur.

=~ D mCc 0O =z

In 7.4.5, “Inverse DCT’, replace'the following:

Dnce the DCT coefficients, F[u][v] are reconstructed, the inverse DCT transform defined in Annex A shall be
pplied to obtain the inverse transformed values, fly][x]. These values shall be saturated so that: -bits_per_pixel
yl[x] < 2°-Pere 3 for all x, y.

—_Q)

with:

Once the DCT coefficients, F[u][v] are reconstructed, an approximate inverse DCT function that conforms to
the aceuracy requirements specified in Annex A shall be applied to obtain the integer inverse transformed
values fy][x].

At the end of 7.6, “Motion compensation decoding’, just prior to 7.6.1, insert the following:

For control of accumulation of IDCT mismatch error, it is a requirement of bitstream conformance that each
macroblock shall be intra-coded at least once within each series of 132 times that the macroblock in its
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position is coded in a P-VOP without an intervening I-VOP. For purposes of counting the number of times a
macroblock is coded in P-VOPs, a skipped macroblock is not considered to be a coded macroblock.

NOTE When Y pel motion compensation is used (i.e. operation in “quarter sample mode” as specified when
quarter_sample == 1), IDCT mismatch may be scaled and propagated by the associated 8-tap position interpolation
filtering. Even when an IDCT that conforms to the requirements specified in Annex A is used, this can result in obviously
visible distortion after performing repeated filtering. These artifacts typically become most serious when the QP value is

Small_and the motion vector components that are applied are iractional valued In both the vertical and horizontal
dimensions. Application of a shortened period of intra refresh during encoding is therefore advised under such conditions
to mitigate this phenomenon.

In 7.16.4.3.4, “Mismatch control”, replace the following:

NOTE 2 Warning. Small non-zero inputs to the IDCT may result in zero output for compliant IDETs. If this occurs in a
encoder, mismatch may occur in some pictures in a decoder that uses a different compliant'IDCT. An encoder shoul
avoid this problem and may do so by checking the output of its own IDCT. It should ensure that it never inserts any nor
zero coefficients into the bitstream when the block in question reconstructs to zero throlgh its own IDCT function. If thi
action is not taken by the encoder, situations can arise where large and very visible mismatches between the state of th
encoder and decoder occur.

w o v LI

with:

—

NOTE 2 Warning: Small non-zero inputs to the IDCT may result in allzero output for some IDCT implementations thg
conform to the requirements specified in Annex A. If this occurs in an.encoder, a mismatch may occur in decoders thz
use a different conforming IDCT implementation than the one used.in modelling the decoding process within the encodef.
An encoder should avoid this problem and may do so by checking’the output of its own IDCT implementation. It shoul
ensure that it never inserts any non-zero coefficients into the bitstream when the block in question reconstructs to zer|
through the encoder's own IDCT function implementation<If this action is not taken by the encoder, situations can aris
where large and very visible mismatches between the state of the encoder and decoder occur.

—

W O

Replace 7.16.4.4, “Inverse DCT”, which states as follows:

7.16.4.4 Inverse DCT

Once the DCT coefficients, Flu]fv] are reconstructed, an IDCT transform that conforms to the specifications gf
Annex A shall be applied to‘ebtain the inverse transformed values, f[y][x] In the case of mpeg2_stream==

the decimal point of Ffu][v] is shifted 3bits to the left in the binary scale in order to adjust the decimal point df
the IDCT input. In the case of mpeg2_stream==1, the reconstructed coefficients are directly input to an IDCT
function without theshift process. The inverse transformed values shall be saturated so that: -2°'*-"-P"¢
flylix] < 2°°-PR9 1 for all x, .

with:

7.16.4.4 Inverse DCT

Once the DCT coefficients, F[u][v] are reconstructed, an approximate inverse DCT function that conforms tp
the accuracy requirements specified in Annex A shall be applied to obtain the integer inverse transformeg

(0}

binary scale in order to adjust the binary point of the IDCT input. In the case of mpeg2_ stream==1, the
reconstructed coefficients are directly input to an IDCT function without the shift process.
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Replace A.1, “Discrete cosine transform for video texture”, which states as follows:

A.1 Discrete cosine transform for video texture

The NxN two dimensional DCT is defined as:

o N1 N-1 o 1 A 1
Z (ZX T 1uan Zy T 1)V
Flu,v)=—Cu)C(v E E X,y)Ccos cos
() N W )X:o y:of( Y) 2N 2N

with uv,x,y=0,1,2,... N1
where X, y are spatial coordinates in the sample domain

u, v are coordinates in the transform domain

(L
Cu). C(v) ={ 2

| 1 otherwise

for u,v=0

The inverse DCT (IDCT) is defined as:

2 4 2x+1 2y+1
f(x,y):ﬁu; ;C(M)C(V)F(u,v)cos( x;N)W[cos( Y ;N)V”

If each pixel is represented by n bits per pixel, the input to theforward transform and output from the inverse
transform is represented with (n+1) bits. The coefficients are represented in (n+4) bits. The dynamic range of
the DCT coefficients is [-2"%:+2™3-1].

The N by N inverse discrete transform shall conformc{o’'|EEE Standard Specification for the Implementations of
8 by 8 Inverse Discrete Cosine Transform, Std 1180-1990, December 6, 1990, with the following modifications:

1) Initem (1) of subclause 3.2 of the IEEE._specification, the last sentence is replaced by: <<Data sets of 1
00 000 (one million) blocks each should be-generated for (L=256, H=255), (L=H=5) and (L=384, H=383). >>

fam)

) The text of subclause 3.3 of the/lEEE specification is replaced by : <<For any pixel location, the peak error
hall not exceed 2 in magnitude. Thére is no other accuracy requirement for this test.>>

0D

3) Let F be the set of 4096 blocks Bi[y][x] (i=0..4095) defined as follows :

a) Bi[0][0] = i ~ 2048

b) Bi[7][7}x=A if Bi[0][0] is even, Bi[7][7] = 0 if Bi[0][0] is odd

c) Allother coefficients Bi[y][x] other than Bi[0][0] and Bi[7][7] are equal to 0

For each-block Bi[y][x] that belongs to set F defined above, an IDCT that claims to be compliant shall output a

block\fly][x] that as a peak error of 1 or less compared to the reference saturated mathematical integer-number
IDCT fii(x.y). In other words, | fly][x] - fii(x.y)| shall be <= 1 for all x and y.

NOTE 1 Clause 2.3 Std 1180-1990 “Considerations of Specifying IDCT Mismatch Errors” requires the specification of
periodic intra-picture coding in order to control the accumulation of mismatch errors. Every macroblock is required to be
refreshed before it is coded 132 times as predictive macroblocks. Macroblocks in B-pictures (and skipped macroblocks in
P-pictures) are excluded from the counting because they do not lead to the accumulation of mismatch errors. This
requirement is the same as indicated in 1180-1990 for visual telephony according to ITU-T Recommendation H.261.
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NOTE 2 Whilst the IEEE IDCT standard mentioned above is a necessary condition for the satisfactory implementation of
the IDCT function it should be understood that this is not sufficient. In particular attention is drawn to the following
sentence from subclause 5.4: “Where arithmetic precision is not specified, such as the calculation of the IDCT, the
precision shall be sufficient so that significant errors do not occur in the final integer values.”

NOTE 3: When % pel motion compensation is used (“quarter sample mode”, quarter_sample==1), IDCT mismatch may
be scaled and propagated by the 8-tap FIR filtering. Even when a compliant IDCT is used, this possibly results in an

| L H- Ny | P Y g £4 2k H P Y H Y H Tl sakif & lo, H la F Falm) L H
UUVIUUOIy VIOITVIC UTotUTUUTT arlttl }JUIIUIIIIIIIU recpycalctu IIII.UIIIIH. IC daruidulo UCUUITIT STITTUUS WIITITT UTC YT vAaluT 1o olTl |
and fractional motion vectors are applied to both directions. Application of a shorter period of intra refresh may\bg
necessary when these conditions are met.

with:
A.1 Discrete cosine transform for video texture

The N x N two-dimensional mathematical real-number IDCT is defined as:

f(x,y)= %§ i C(u)C(v)F(u,v) cos[ (2x + l)un] cos( 2y+ l)Vn)

u=0 v=0 2N 2N
with X,¥,uv=0,1,2,..N-1
where X, y are spatial coordinates in the-sample domain

u, v are coordinates in the'transform domain

=

f(x, y) and F{d,” v) are real numbers for each pa
of values (x, y) and(u, v)

n is Archimedes’ constant 3,141 592 653 589 793 238 462 643 ...

1 .
— foru=0orv=0,respectively

cy, Cv) = JV2

1 otherwise

The N x N two-dimefisional mathematical real-number DCT is defined as:

— % e (V)Z_:Z f(xuy)e OS[(2X ;;)unjcos((zy 2+1\11)an

x=0y=0
where x, y, u, v, f (X, y), F(u, v), &, C(u), and C(v) are defined as given above for the IDCT definition.

The definition of the DCT (also called forward DCT) is purely informative. The forward DCT is not used by th
decoding process specified in this International Standard.

W

For purposes of this Specification, the value of N shall be considered equal to 8.
The mathematical integer-number IDCT is defined as:

f'(x, y) = round(f(x, y))
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with f(x, y) produced by the mathematical real-number IDCT as specified above for each value of x and v,
where round() denotes rounding to the nearest integer, with half-integer values rounded away from zero. No
clamping or saturation is performed.

The IDCT function used in the decoding process for computation of the integer values f[y][x] may use any
method of integer approximation of the mathematical integer-number IDCT results f '(x, y), provided that it
hall conform to all requirements specified in the main body of ISO/IEC 23002-1:2006 and to the additional

equirements specified in ISO/IEC 23002-1:2006, Annexes A and B. The parameter B of ISO/IEC 23002-
:2006 shall be considered equal to bits_per_pixel.

— (N

NOTE 1 In addition to the above requirement, it is desirable that the integer output of the IDCT function fly][x] used)in
the decoding process additionally produces output that is as close as feasible to the result of the mathematical integer-
number IDCT f'(x, y) for input values causing one or more elements f'(x, y) of the output of the mathematical‘integer-
rumber IDCT to somewhat exceed the range of [-384*2(5®) (384*2®)_ 1] for B = bits_per_pixel.

NOTE 2  Whilst conformance to ISO/IEC 23002-1:2006 and its Annexes A and B as mentioned abovelare a necessary
dondition for the satisfactory implementation of the IDCT function it should be understood that this isLnot sufficient. In
particular attention is drawn to the requirement specified in subclause 5.4: “Where an arithmetically-precise result is not
fully specified, such as in the calculation of the IDCT, the precision shall be sufficient so that-significant errors do not
gccur in the final integer values.”

Remove A.1.1, “Discrete cosine transform for the Studio Profile”.

Add a new informative Annex T, “Deprecated profiles and tools’~with the following sentence at its beginning:

This annex contains all information necessary for nonkhormative implementation of the previously defined
MPEG-4 Visual Profiles N-bit and FGS, and the_ related tools and object types, and for non-normative
implementation of the overlapped motion compensation tool that was not included in profile definitions.

Move the following sections into Annex T, inthe sequence in which they are listed.

Move the following section from,the end of the Introduction into Annex T as a subclause T.1:
T1 Introduction to Fine_Granularity Scalability

Two profiles are developed in response to the growing need for a video coding method for Streaming Video on
Internet applications. -t provides the definition and description of Advanced Simple (AS) Profile and Fine
Granularity Scalable’ (FGS) Profile. AS Profile provides the capability to distribute single-layer frame based
video at a widérange of bit rates available for the distribution of video on Internet. FGS Profile uses AS Video
Object in the~base layer and provides the description of two enhancement layer types - Fine Granularity
$calability\(FGS) and FGS Temporal Scalability (FGST). FGS Profile allows the coverage of a wide range of
hit rates_for the distribution of video on Internet with the flexibility of using multiple layers, where there is a wide
range.of bandwidth variation.

Fine Granularity Scalability (FGS) provides quality scalability for each VOP. Figure T.1 shows a basic FGS
decoder structure.

6 © ISO/IEC 2007 — All rights reserved
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FGS Enhancement Decoding
Enhancement
Bitstream Bit-plane Bit-plane /T [~——— [Enhancement Video
™  vLD ™ Shift » IDCT 'k‘{ » Clipping }—4»
» Q' —{IDCT Clipping >
Base Layer VLD Base Layer Video

Bitstream (optional output)

Motion

Compensation
y

Frame
Memory

Figure T.1 — A Basic FGS Decoder Structure

To reconstruct the enhanced VOP, the enhancement bitstream is first’decoded using bit-plane VLD. Th
decoded block-bps are used to reconstruct the DCT coefficients-.innthe DCT domain which are then right
shifted based on the frequency weighting and selective enhancement shifting factors. The output of bit-plan
shift is the DCT coefficients of the image domain residues. After the IDCT, the image domain residues ar
reconstructed. They are added to the reconstructed clipped,base-layer pixels to reconstruct the enhance
VOP. The reconstructed enhanced VOP pixels are limifed into the value range between 0 and 255 by th
clipping unit in the enhancement layer to generate the final enhanced video. The reconstructed base lays
video is available as an optional output since each.base layer reconstructed VOP needs to be stored in th
frame buffer for motion compensation.

W = W LW W 1 U

Uy

The basic FGS enhancement layer consists:0f*FGS VOPs that enhance the quality of the base-layer VOPs a
shown in Figure T.2.

FGS Layer

FGS FGS FGS FGS FGS FGS FGS
VOP VOP VOP VOP VOP VOP VOP

Base Base Base Base Base Base Base
VOP VOP VOP VOP VOP VOP VOP

Base Layer

Figure T.2 — Basic FGS Enhancement Structure

When FGS temporal scalability (FGST) is used, there are two possible enhancement structures. One structure

is to have two separate enhancement layers for FGS and FGST as shown in Figure T.3 and the other structure
is to have one combined enhancement layer for FGS and FGST as shown in Figure T.4.

© ISO/IEC 2007 — All rights reserved 7
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FGST FGST FGST FGST
Layer VOP VOP VOP

/) [\ [\
FGS | FGS | / \ | FGS | / \ " FGS | / \ | FGS |
tayer—VOP VOoP \AS \AS
Base | Base Base Base Base
Layer | VOP VOP VOP VOP

Figure T.3 — Two Separate Enhancement Layers for FGS and FGST

FGS-FGST Layer

FGS FGST FGS FGST FGS FGST FGS
VOP VOP VOP VOP VOP VOP VOP

Base Base Base Base
VOP VOP VOP VOP

Base Layer

Figure T.4 — One Combined Enhancement Layer for FGS and FGST

Ih either one of these two structures that include FGS temporal scalability, the prediction for the FGS temporal
gcalable VOPs can only be from the base layer. Each FGS temporal scalable VOP has two separate parts.
The first part contains motion vector'data and the second part contains the DCT texture data. The syntax for
the first part is similar to that in the-temporal scalability described in subclause 6.2. The DCT texture data in
the second part are coded using.bit-plane coding in the same way as that in FGS. To distinguish the temporal
gcalability in subclause 6.2 @nd FGS temporal scalability, the FGS temporal scalability layer in Figure T.3 is
galled “FGST layer”. The combined FGS and FGST layer in Figure T.4 is called “FGS-FGST layer”. The “FGS
OP” shown in Figure T.3-and Figure T.4 is an fgs vop with fgs_vop_coding_type being ‘I'. The “FGST VOP”
hown in Figure T.3.and Figure T.4 is an fgs vop with fgs_vop_coding_type being ‘P’ or ‘B’.

[ds}

[he code value,of profile_and_level_indication in VisualObjectSequence() has been extended to include the
rofile and level indications for AS Profile and FGS Profile. The identifier for an enhancement layer is the
yntax video' object_type_indication in VideoObjectLayer(). A unique code is defined for FGS Object Type
b indicate*that this VOL contains fgs vops. Another unique code is defined for AS Object Type to indicate that
hisA/OL is the base-layer. There is a syntax fgs_layer_type in VideoObjectLayer() to indicate whether this
Obis an FGS layer as shown in Figure T.2 and Figure T.3, or an FGST layer as shown in Figure T.3, or an

et (N TS )

GS-FGST layer as shown in Figure T.4. Similar to the syntax structure in subclause 0.2, under each VOL for
FGS, there is a hierarchy of fgs vop, fgs macroblock, and fgs block. An fgs vop starts with a unique
fgs_vop_start_code. Within each fgs vop, there are multiple vop-bps. Each vop-bp in an fgs vop starts with
an fgs_bp_start_code whose last 5 bits indicate the ID of the vop-bp. In each fgs macroblock, there are 4
block-bps for the luminance component (Y), 2 block-bps for the two chrominance components (U and V) for
the 4:2:0 chrominance format. Each block-bp is coded by VLC.
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Move the following from Clause 3 into Annex T as a subclause T.2:
T.2 Terms and Definitions for Fine Granularity Scalability

T.21 fgs block: An 8-row by 8-column matrix of bits, each from one DCT coefficient at the same
significant position of accuracy, or its coded representation. The usage is clear from the context.

T.2.2 fgs macroblock: The four block-bps of luminance component (Y) and the two (for 4:2:
chrominance format) corresponding block-bps of chrominance components (U and V) with\th
same accuracy significance coming from the DCT coefficients of a macroblock. It may also b
used to refer to the coded representation of the six block-bps. The usage is clear from the, contex{.

w o

T.2.3 fgs macroblock number: A number for an fgs macroblock within a vop-bp. The-fgs macrobloc
number of the top-left fgs macroblock in each vop-bp shall be zero. The fgs macroblock numbe
increments from left to right and from top to bottom.

= A

T.2.4 fgs run: The number of ‘0’ bits preceding a ‘1’ bit within a block-bp.

T.2.5 fgs temporal scalability; FGST: A type of scalability where,an enhancement layer use
predictions from sample data derived from the base layer usingumotion vectors. The VOP size i
the enhancement layer is the same as that in the base layer. FGST is a specific type of tempora
scalability where all DCT coefficients are coded using bit-plané coding as in FGS.

—_— = UJ)

T.2.6 fgs vop: The pixel differences between the originalVOP and the reconstructed VOP in the bas
layer. It may be used to refer to the DCT coefficients-of the pixel differences or the original VOP.
may also be used to refer to the coded representation of the DCT coefficients. In the context @
FGST, fgs vop refers to the original temporal scalable VOP. The usage is clear from the context.

—h e~ U

T.2.7 fine granularity scalability; FGS: A\ type of scalability where an enhancement layer use
prediction from sample data of reconstructed VOP in the base layer. The encoded bitstream fo
each fgs vop can be truncated intg>any number of bits. The truncated bitstream for each fgs vo
can be decoded to provide quality.enhancement proportional to the amount of bits in the truncate
bitstream of the fgs vop. The fgs vop has the same size and VOP rate as those of the base layer.

L0 = U

T.2.8 vop-bp: An array of block-bps with the same accuracy significance in an fgs vop. There are thre
color components (Y, U;"and V) in a vop-bp. Each color component in a vop-bp consists of all th
block-bps of that color.

w W

Move the following from 6.1 into Annex T as a subclause T.3:
T.3 Structure of Coded Visual Data with Fine Granularity Scalability

In a typieal_application of FGS, the bitstream at the input of an FGS decoder is a truncated version of th
bitstreamvat the output of an FGS encoder. It is likely that, at the end of each fgs vop before the nex
fgs_Vop_start_code, only partial bits of the fgs vop are at the input of the decoder due to truncation of the fg
vop_bitstream. Decoding of the truncated bitstream is not normative. An example of dealing with the truncate
bitstream is described in Annex S. The FGS syntax description in this clause is for a complete bitstrean
without truncation.

- LU = U

Replace Table 6-3 in subclause 6.2.1 with the following, and move the previous Table 6-3 into Annex T as
Table T.1 in a subclause T.4 entitled "Start Codes and Bitstream Structure with Fine Granularity Scalability”:

© ISO/IEC 2007 — All rights reserved 9
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Table 6-3 — Start code values

name start code value
(hexadecimal)

video_object_start_code

00 through 1F

video_object_layer_start_code

20 through 2F

reserved

30-througihr3F
Forbidden 40 through 5F
reserved 60 through AF
visual_object_sequence_start_code BO
visual_object_sequence_end_code B1
user_data_start_code B2
group_of_vop_start_code B3
video_session_error_code B4
visual_object_start_code B5
vop_start_code B6
slice_start_code B7
extension_start_code B8
Forbidden B9
fba_object_start_code BA
fba_object_plane_start_code BB
mesh_object_start_code BC
mesh_object_plane_start_code BD
still_texture_object_start_code BE
texture_spatial_layer_start_code BF
texture_snr_layer_start_code Cco
texture_tile_start_code C1
texture_shape_layer,_start_code c2
stuffing_start_code C3
reserved C4-C5

System start codes (see note)

C6 through FF

NOTE ,~System start codes are defined in ISO/IEC 14496-1:2001.

6§.2.3 Video Object Layer

Replace 6.2.3 with the-following, and move the previous 6.2.3 into Annex T as a subclause T.5 entitled "Syntax
gf Video Object Layer with Fine Granularity Scalability":

VideoQ@bjectLayer() { No. of bits | Mhemonic
if(next_bits() == video_object_layer_start_code) {

short_video_header = 0
video_object_layer_start_code 32 bslbf
random_accessible_vol 1 bslbf
video_object_type_indication 8 uimsbf
is_object_layer_identifier 1 uimsbf
if (is_object_layer_identifier) {

10
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video_object_layer_verid 4 uimsbf
video_object_layer_priority 3 uimsbf
}
aspect_ratio_info 4 uimsbf
if (aspect_ratio_info == “extended_PAR”) {
par—width B8 aimsbf
par_height 8 uimsbf
}
vol_control_parameters 1 bslbf
if (vol_control_parameters) {
chroma_format 2 uimsbf
low_delay 1 uimsbf
vbv_parameters 1 blsbf
if (vbv_parameters) {
first_half_bit_rate 15 uimsbf
marker_bit 1 bslbf
latter_half_bit_rate 15 uimsbf
marker_bit 1 bslbf
first_half_vbv_buffer_size 15 uimsbf
marker_bit 1 bslbf
latter_half_vbv_buffer_size 3 uimsbf
first_half_vbv_occupancy 11 uimsbf
marker_bit 1 blsbf
latter_half_vbv_occupancy 15 uimsbf
marker_bit 1 blsbf
}
}
video_object_layer_shape 2 uimsbf
if (video_object_layer_shape == "grayscale"
&& video_object layer_verid = ‘0001°)
video_object_layer_shape_extension 4 uimsbf
marker_bit 1 bslbf
vop_time increment_resolution 16 uimsbf
marker—bit 1 bslbf
fixed-vop_rate 1 bslbf
if-(fixed_vop_rate)
fixed_vop_time_increment 1-16 uimsbf
if (video_object_layer_shape != “binary only”) {
if (video_object_layer_shape == “rectangular”) {
marker_bit 1 bslbf
video—objectlayer—width 13 uimsbf
marker_bit 1 bslbf
video_object_layer_height 13 uimsbf
marker_bit 1 bslbf
}
interlaced 1 bslbf

© ISO/IEC 2007 — All rights reserved
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obmc_disable 1 bslbf
if (video_object_layer_verid == ‘0001’)
sprite_enable 1 bslbf
else
sprite_enable 2 uimsbf
i-(sprite—emabte=—"static*tHsprite—enable —"GME4~
if (sprite_enable != “GMC”) {
sprite_width 13 uimsbf
marker_bit 1 bslbf
sprite_height 13 uimsbf
marker_bit 1 bslbf
sprite_left_coordinate 13 simsbf
marker_bit 1 bslbf
sprite_top_coordinate 13 simsbf
marker_bit 1 bslbf
}
no_of_sprite_warping_points 6 uimsbf
sprite_warping_accuracy 2 uimsbf
sprite_brightness_change 1 bslbf
if (sprite_enable != “GMC”)
low_latency_sprite_enable 1 bslbf
}
if (video_object_layer_verid |= ‘0001’ &&
video_object_layer_shape != "rectangular?)
sadct_disable 1 bslbf
not_8_bit 1 bslbf
if (not_8_ bit) {
quant_precision 4 uimsbf
bits_per_pixel 4 uimsbf
}
if (video_object_layer, shape=="grayscale”) {
no_gray_quant update 1 bslbf
composition/method 1 bslbf
linear .composition 1 bslbf
}
quant_type 1 bslbf
if {gquant_type) {
load_intra_quant_mat 1 bslbf
if (load_intra_quant_mat)
intra_quant_mat 8*[2-64] uimsbf
load—nonintra—quant—mat 1 bslbf
if (load_nonintra_quant_mat)
nonintra_quant_mat 8*[2-64] uimsbf
if(video_object_layer_shape=="grayscale”) {
for(i=0; i<aux_comp_count; i++) {
load_intra_quant_mat_grayscale 1 bslbf

12
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if(load_intra_quant_mat_grayscale)
intra_quant_mat_grayscale[i] 8*[2-64] uimsbf
load_nonintra_quant_mat_grayscale 1 bslbf
if(load_nonintra_quant_mat_grayscale)
nonintra_quant_mat_grayscale[i] 8*[2-64] uimsbf
}
}
}
if (video_object_layer_verid |= ‘0001’)
quarter_sample 1 bslbf
complexity_estimation_disable 1 bslbf
if (lcomplexity_estimation_disable)
define_vop_complexity_estimation_header()
resync_marker_disable 1 bslbf
data_partitioned 1 bslbf
if(data_partitioned)
reversible_vic 1 bslbf
if(video_object_layer_verid !="0001) {
newpred_enable 1 bslbf
if (newpred_enable) {
requested_upstream_message_type 2 uimsbf
newpred_segment_type 1 bslbf
}
reduced_resolution_vop_enable 1 bslbf
}
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== ‘0’) {
use_ref_shape 1 bslbf
use_ref_texture 1 bslbf
shape_hor_sampling_factor_n 5 uimsbf
shape_hor_sampling_factor_m 5 ushi
shape_vert_sampling_factor_n 5 uimsbf
shape_vert_sampling_factor_m 5 uimsbf
}
}

© ISO/IEC 2007 — All rights reserved
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else {

if(video_object_layer_verid |="0001") {

scalability 1 bslbf

if(scalability) {

ref_layer_id uimsbf

H lok
UlrTioul

H e
shape—hor—sampling—factor—n

shape_hor_sampling_factor_m uimsbf

shape_vert_sampling_factor_n uimsbf

alonfonigq| >

shape_vert_sampling_factor_m uimsbf

}

resync_marker_disable 1 bslbf

}

next_start_code()

while ( next_bits()== user_data_start_code){

user_data()

}

if (sprite_enable == “static” && !low_latency_sprite_enable)

VideoObjectPlane()

do{

if (next_bits() == group_of_vop_start_code)

Group_of_VideoObjectPlane()

VideoObjectPlane()

if ((preceding_vop_coding_type == "B" I
preceding_vop_coding_type == "S" |l
video_object_layer_shape != "rectangular") &&
next_bits() == stuffing_start_code)*{

stuffing_start_code 32 bslbf

while (next_bits() != ‘0000 6000 0000 0000 0000 0001°)

stuffing_byte 8 bslbf

}

} 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)

}

NOTE Preceding vop coding type has the same value as vop coding type in the immediately preceding

VideoObjectPlane() in the decoding order.

Move subclause 6.2.14 (and its subordinate subclauses) into Annex T as a subclause T.6 (and subordinate
subclauses renumbered correspondingly, retaining the same subclause titles).
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Replace the corresponding table in subclause 6.3.3 with the following, and move the previous table into Annex
T as Table T.2 in a subclause T.7 entitled "Semantics of Video Object Layer with Fine Granularity Scalability,
N-Bit Objects, and Overlapped Motion Compensation":

Table 6-11 — FLC table for video_object_type indication

Video-Object-Fype €ode
Reserved 00000000
Simple Object Type 00000001
Simple Scalable Object Type 00000010
Core Object Type 00000011
Main Object Type 00000100
Forbidden 00000101
Basic Anim. 2D Texture 00000110
Anim. 2D Mesh 00000111
Simple Face 00001000
Still Scalable Texture 00001001
Advanced Real Time Simple 00001010
Core Scalable 00001011
Advanced Coding Efficiency 00001100
Advanced Scalable Texture 00001101
Simple FBA 00001110
Simple Studio 00001111
Core Studio 00010000
Advanced Simple 00010001
Forbidden 00010010
Reserved 00010011 - 11111111
Move the following paragraphs from subclause 6.3.3 into Annex T subclause T.7 and renumber appropriately:
fgs_layer_type — Thistis a 2-bit code indicating whether this layer is FGS only, FGST only, or a combination df
FGS and FGST. Table'6-12 shows the codes and the meanings.
Table T.3 — Code for fgs_layer_type
Code Meaning
00 reserved
01 FGS
10 FGST
11 FGS-FGST

video_object_layer_priority — This is a 3-bit code which specifies the priority of the video object layer. It
takes values between 1 and 7, with 1 representing the highest priority and 7 the lowest priority. The value of
zero is reserved. For the transmission of FGS and FGST in two VOLs, the relative transmission priority of an
FGS VOL vs. that of an FGST VOL can be specified by setting this parameter in the FGS VOL relative to the
same parameter in the FGST VOL.
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fgs_ref_layer_id — This is a 4-bit unsigned integer with value between 0 and 15. It indicates the layer to be
used as reference for prediction in the case of fgs_layer_type being FGST or FGS_FGST.

fgs_frequency_weighting_enable — This is a one-bit flag to indicate that frequency weighting is used in this
VOL, when set to ‘1’. Otherwise, when this flag is set to ‘0’, frequency weighting is not used. The default
frequency weighting matrix is an all zero matrix when fgs_frequency_weighting_enable is ‘1’.

Ipad_fgs_frequency_weighting_matrix — This is a one-bit flag which is set to ‘1" when
fgs_frequency_weighting_matrix follows. If it is set to ‘0’ then the default frequency weighting matrix is used.

fgs_frequency_weighting_matrix — This is a list of 2 to 64 three-bit unsigned integers. The integers arg¢ lin
gigzag scan order representing the fgs_frequency weighting_matrix. A value of 0 indicates that ne~more
values are transmitted and the remaining, non-transmitted values are set to zero.

fgst_frequency_weighting_enable — This is a one-bit flag to indicate that frequency weighting-is used in this
OL, when set to ‘1. Otherwise, when this flag is set to ‘0’, frequency weighting is not used. The default
frequency weighting matrix is an all zero matrix when fgst_frequency_weighting_enable is ‘1’

Ipad_fgst_frequency_weighting_matrix — This is a one-bit flag which lis¥ set to ‘1° when
fgst_frequency_weighting_matrix follows. If it is set to ‘0’ then the default matrix is used.

fgst_frequency_weighting_matrix — This is a list of 2 to 64 three-bit unsighed integers. The integers are in
zigzag scan order representing the fgst_frequency weighting_matrix. A-value of 0 indicates that no more
Values are transmitted and the remaining, non-transmitted values are setto-zero.

fgs_resync_marker_disable — This is a one-bit flag which when set to ‘1’ indicates that there is no

fgs_resync_marker in coded fgs vops of this VOL. WhenXthis flag is set to ‘0’, it indicates that
fgs_resync_marker may be used in coded fgs vops of this VQOL.

Replace the paragraph in subclause 6.3.3 that starts with "obmc_disable" with the following, and move the
previous text info Annex T subclause T.7:

9bmc_disable: This is a one-bit flag whichrshall be set to ‘1°.

Replace the paragraph in subclause 6.3.3 that starts with "not_8_bit" with the following, and move the
previous text info Annex T subclause T.7:

not_8_bit: This one bit flag shall be set to '0".

Replace the\paragraph in subclause 6.3.3 that starts with "quarter_sample” with the following, and move the
previous-text into Annex T subclause T.7:

quarter_sample: This is a one-bit flag which when set to ‘0’ indicates that half sample mode and when set to
| “indicates that quarter sample mode shall be used for motion compensation of the luminance component.

Replace the corresponding table in subclause 6.3.5.2 with the following, and move the previous table into
Annex T as Table T.4 in a subclause T.8 entitled "Video Plane with Short Header Interpretation with
Overlapped Motion Compensation”:
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Table 6-28 — Fixed Settings for video_plane_with_short_header()

Parameter Value

video_object_layer_shape “rectangular”

quant_type

resync_marker_disable
data_partitioned
block_count
reversible_vlc
vop_rounding_type
vop_fcode_forward
vop_coded

interlaced
complexity_estimation_disable
use_intra_dc_vlc
scalability

not_8_bit
bits_per_pixel
colour_primaries
transfer_characteristics
matrix_coefficients

o= |O|O|O|=|O|=|=|O|lOCO|O|O|—|O

Replace the corresponding table in subclause 6.3)13.3 with the following, and move the previous table int
Annex T as Table T.5 in a subclause T.9 (entitled "Studio Video Object Layer Interpretation with Fin

Granularity Scalability and N-bit Objects".

Table 6-81 —FLC table for video_object_type indication

O

%

Video Object Type Code
Reserved 00000000
Simple Object Type 00000001
Simple Scalable Object Type 00000010
Core Object Type 00000011
Main Object Type 00000100
Forbidden 00000101
Basic Anim. 2D Texture 00000110
Anim. 2D Mesh 00000111
Simple Face 00001000
Still Scalable Texture 00001001
Advanced Real Time Simple 00001010
Core Scalable 00001011
Advanced Coding Efficiency 00001100
Advanced Scalable Texture 00001101
Simple Studio Object Type 00001110
Core Studio Object Type 00001111
Reserved 00010000 - 11111111

© ISO/IEC 2007 — All rights reserved
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Move subclause 6.3.14 into Annex T as a subclause T.10 (without changing the title of the subclause).

Replace the first paragraph in subclause 7.5.5.5 with the following, and move the previous paragraph into
Annex T as a subclause T.11 entitled "Inter Macroblocks and Motion Compensation with Overlapped Motion
Compensation":

Motion compensation is carried out for P-, B-, and S(GMC)-VOPs, using the 8x8 or 16x16 luminance motion
Vectors, or the warping of the previous decoded VOP, in the same way as for luminance data. Forward,
hackward, bidirectional and direct mode motion compensation are used for B-VOPs. Where the luminance
rotion vectors are not present because the texture macroblock is skipped, the exact same style of non-Caded
rotion compensation used for luminance is applied to the alpha data. Note that this does not imply-that the
adlpha macroblock is skipped, because an error signal to update the resulting motion compensated alpha
rmacroblock may still be present if indicated by coda_pb. When the co-located P-VOP texture.facroblock is
gkipped for B-VOPSs, then the alpha macroblock is assumed to be skipped with no syntax transmitted.

Replace the last paragraph in subclause 7.6.5 with the following, and move the previous paragraph into Annex
T as a subclause T.12 entitled "Vector decoding processing and motion-compensation in progressive P- and
$(GMC)-VOP with Overlapped Motion Compensation”:

Half sample values are found using bilinear interpolation as described, in.subclause 7.6.2. The prediction for
ghrominance is obtained by applying the motion vector MVDCHR to all pixels in the two chrominance blocks.

Move subclause 7.6.6 into Annex T as a subclause T.13 (without.ehanging its title).

Move the following sentence from subclause 7.6.9Cinto Annex T as a subclause T.14 entitled "Motion
gompensation in non-scalable progressive B-VOPs for Overlapped Motion Compensation":

Ih B-VOPs the overlapped motion compensation({OBMC) is not employed.

Move the following sentence from subclause 7.7.2.1 into Annex T as a subclause T.15 entitled "Motion vector
decoding in P- and S(GMC)-VOP for Overlapped Motion Compensation”:

In the case that obmc_disable/is “0”, the OBMC is not applied if the current MB is field-predicted.

Move subclause %17 (and its subordinate subclauses) into Annex T as a subclause T.16 (without changing
the title of the<stbclauses).

Replace the corresponding tables in subclause 9.1 with the following, and move the previous tables into Annex
T as Tahles T T 7 and T 8 in a subclause T 17 entitled "\/isual ﬂhjp(‘f T\J/Inpq with N-hit ﬂhjprfe and

Overlapped Motion Compensation”:
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Table 9-1 — Tools for Version 1 Visual Object Types

Visual Object Types

Simple |Core [Main |Simple Animated|Basic Still Simple
Vi | Tool Scalable 2D Mesh [Animated |Scalable |Face
Isual Tools Texture Texture
Basic X X X X X
e |-VOP
e P-VOP

e AC/DC Prediction

e 4-MV,
Unrestricted MV

Error resilience X X X X X
e GOB

Resynchronization

e Data Partitioning

e Reversible VLC

>
x
x

Short Header X

B-VOP X X X X

Method 1/Method 2 X X X
Quantisation

P-VOP based temporal X X X
scalability
e Rectangular

e Arbitrary Shape

Binary Shape X

Grey Shape

Interlace

XXX ([ X

Sprite

Temporal Scalability X
(Rectangular)

Spatial-Scalability X
(Rectangular)

N-Bit

x
x
>

Scalable Still Texture

2D Dynamic Mesh with X X
uniform topology

2D Dynamic Mesh with X
Delaunay topology

Facial Animation X
Parameters
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Table 9-2 — Tools for Version 2 Visual Object Types

Visual Tools

Visual Object Types

Advanced
Real Time
Simple

Advanced
Coding
Efficiency

Advanced
Scalable
Texture

Core
Scalable

Simple FBA

Basic
e |-VOP

e P-VOP
e AC/DC Prediction

e 4-MV, Unrestricted MV

X

X

X

Error resilience
e GOB Resynchronization

e Data Partitioning

e Reversible VLC

$hort Header

x

x

B-VOP

lethod 1/Method 2

-VOP based temporal
calability
e Rectangular

N
Quantisation
H
S

e Arbitrary Shape

inary Shape

brey Shape

hterlace

bprite

emporal Scalability
Rectangular)

pl— Jdlcenl—1"m

bpatial Scalability (Rectangular)

bcalable StillTexture

D Dynamie Mesh with uniform
bpology

Nl =F N ¢cn

DiBynhamic Mesh with

efaunay topotogy

Facial Animation Parameters

Body_Animation_Parameters

Reduced Resolution VOP

NEWPRED

Global Motion Compensation

20
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Quarter-pel Motion
Compensation

SA-DCT

Error Resilience for Visual

Texture Coding

Wavelet Tiling

<

Scalable Shape Coding for Still

Texture

Object Based
Scalability

Temporal

Object Based Spatial Scalability

Table 9-4 — Tools for FGS Visual Object Types

Visual Tools

Visual Object Types

Advanced
Simple

I-VOP

X

P-VOP

B-VOP

DC Prediction

AC Prediction

4-MV, Unrestricted MV

GOB Resynchronization

Data Partitioning

Reversible VLC

Short Header

Method 1/Method.2’Quantisation

Interlace

Global Motion*Compensation

Quarter-pel Motion Compensation

XX XXX X X X X[ X[ XXX

NOTE 1 The interlace tools are not used for levels LO, L1, L2, and L3 of AS.

Replace the corresponding table in subclause 9.2 with the following, and move the previous table into Annex
as\Table T.9 in a subclause T.18 entitled "Visual Profiles with Fine Granularity Scalability and N-bit Objects":

=
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Table 9-5 — Version 1 Visual Profiles

Object Types| Simple |Core |Main| Simple Animated| Basic | Scalable | Simple
Profiles Scalable 2D Mesh [Animated| Texture | Face
Texture

1. |Simple X

2. |Simple Scalable X X

3. [Core X X

4. |Main X X X

5. [Hybrid X X X X X

6. |Basic Animated X X
Texture

7. |Scalable Texture

8. |Simple FA X

Table 9-8 shows the definition of Advanced Simple Profile.

Table 9-8 — Definition of Advanced Simple Profile

Profiles

Object Types| Simple

Advanced Simple

AS |Advanced Simple

Table G.1 — FLC table for profile_and_level_indication

Replace the corresponding sentence and table in subclause 9.2 with the following, and move the previous
dentence and table into Annex T subclause T.18, renumbering the prior table as\Table T.10:

Move subclause B.4 of Annex B-into Annex T as a subclause T.19 (without changing the title of the
Jubclause).

Replace the corresponding tables in Annex G, and move the previous tables into Annex T as Tables T.11 and
1.12 in a subclause-D.20 entitled "Profile and Level Indications with Fine Granularity Scalability and N-bit
Objects, and Overlapped Motion Compensation”:

22

Profile/Level Code

Reserved 00000000

Simple Profile/Level 1 00000001

Simple Profile/Level 2 00000010

Simple Profile/Level 3 00000011

Reserved 00000100 — 00000111
Simple Profile/Level O 00001000

Reserved

00001001 - 00001111
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