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FIG. 4

Slice
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lcuAddr
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FIG. A

Sequence header .
Picture Picture

/\\}

D300
{Max_qguantization_unit__
hierarchy_depth)

FIG. 9B
Sequence header Picture Picture
Z [/ ® & &
ﬁggg‘;’i : Picture data
\
D302

(Max_qguantization_unit_
hierarchy_depth)

FIG. 10A

36040 (Quahtization parameters
/ or quantization unit)

Delta gquantization
scale parameter D602
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FIG. 10B

D600 (Quantization parameters
or quantization unit)

7

Quantization dead zone
offset parameter D604

FIG. 10C

D600 (Quantization parameters
/ or guantization unit)

NN

Index D

h

06

FIG. 10D

D600 (Quantization parameters
/ or quantization unit)

7.
[

Quantization offset
parameter D608
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FIG. 11

( Start )

v
Decode hierarchy depth 51
information in header
{(Max_quantization_unit
_hierarchy_depth)

Y
Determine smallest size
of quantization processing
unit {smallest size)

52

Is
current CU size
equal to smallest

size? "

ves split_codingunit flag = zero && _
gurrent CU size > smallest —" Ngo
\ 54 56
Decode delta QP Decode delta QP
Y
End
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FIG. 12

{ Start )

L 4
Determine whether TU for
jJuminance and chrominance
within current CU is coded
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coded_block_flags

__S11

Is TU coded? -
: Yes

No | 513 . _s14
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|
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End
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FIG. 13

{ Start )

b

Parse hierarchy depth information }— 5700

in picture header {Max_

quantization_unit_hierarchy_depth)

\
5702
Parse flags of CU T
. $704
Split CU into smaller CUs (sub |~
CUs) based on parsed flags
v 5706 5716
Determine hierarchical layer Select one from among .
of sub CU four smaller sub Cls

Is
determined hieratrchical

hierarchy depth
information? =~

Yes

layer equal to hierarchical layer of >

sub CU be further split
into four smaller sub CUs

Parse quantization parameters |
of sub CU

5714

o

based on flags? .-

Y

Decode sub CU by inverse
quantization with
quantization parameter

5712

A 2
End
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FIG. 14

N4
Write hierarchy depth information }— 5800
(Max_quantization_unit_hierarchy_
depth} into picture header

¥
Determine most appropriate CU size | — 5802
Y S804
Write flags into CU to split CU }
intc most appropriate sizes
N7 5806 5818
Determine hierarchical layer Select one from among
of CU four smaller sub CUs

e 5808

defermined hierarchical

Iayer equal to hierarchical Iayer of
hierarchy depth -

~nformation? "

Cannot " °816

CU be further split
into four smaller CUs (sub CUs) o
- based on f!ags?

Write quantization parameters

into CU
hd
5812
Code CU by guantization ol
with quantization parameters
Y
Decode CU by inverse 5814

guantization with
quantization parameters

'
Fnd
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FIG. 15A

{ Start )

¥
Parse hierarchy depth information
in picture header (Max__
guantization_unit_hierarchy_depth)

L2
Parse flags of CU

- 5900

5902

¥
Split CU into smaller CUs (sub }— 5204
CUs) based on parsed flags

Y 5906

Determine hierarchical layer
of sub CU ¢ @

Is 5908
determined hierarchical
layer equal to hierarchical layer o
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~information? "

Yes

—- 5910
Parse quantization parameters]

of processing unit

Y
Decode processing unit by
inverse quantization with
guantization parameters

-5912

L4
Fnd
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FIG. 15B

5914

Cannot
sub CU be further spiit
into four smaller sub CUs
based on flags? _

5928

Parse transform split — 5916

flags in TU within sub CU

Y

Split TU into smaller TUs (sub TUs) }— =218
based on transform split flags

v

Determine hierarchical layer
of sub TU /5924

5920

Select one from among > @
four smaller sub CUs
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four smaller sub TUs
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Yes
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FIG. 16A

( Start )

¥
Write hierarchy depth information }— 51000
(Max_qguantization_unit_hierarchy_
depth) into picture header

Y
Determine most appropriate CU size

- 51002

Y
Write flags into CU to split CU }— 51004
into most appropriate sizes

\ 51006

Determine hierarchical layer (_—@)
of CU

51008

is
determined hierarchical
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information? "

Yes
Write quantization parameters . @
into processing unit
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Code processing unit by

quantization with quantization
parameters

51030

/

Decode processing unit by }—51012
inverse guantization with
quantization parameters

X
End
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FIG. 16B

51028

CU be further split into
four smaller CUs (sub CUs -

four smaller sub CUs

Select one from among

based on flags? -

Yes

: X 5101
Determine most appropriate —~ 51016
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Y

Write transform split flags into TU to
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Determine hierarchical layer
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FIG. 18A

Sequence header

seq_parameter_set_rbsp( ) {
profile_idc
reserved_zero_8bits /* equal to 0 */
level_idc
seq_parameter_set_id
bit_depth_fuma_minus8
bit_depth_chroma_minusad
increased_bit_depth__luma
line_bit_depth_chroma
log2_max_frame_num_minus4
log2_max_pic_order_cnt_Isb_minus4
max_num_ref_frames
gaps_in_frame_num_value_allowed_flag
log2_min_coding_unit_size_minus3
max_coding_unit_hierarchy_depth
log2_min_transform_unit_size_minus2
max_transform_unit__hierarchy_depth
pic_width_in_luma_samples
pic_height_in_luma_samples
numExtraFilters
for(i=0; i< numExtraFilters; i++){
log2_filterCoeffPrecision
haifNumTap
for(j=0;j<(3*halfNumTap);j++){
filterCoef{il{jl
)

L
rbsp_trailing_bits( )

e ——
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FIG. 18B

Picture header

pic_parameter_set_rbsp( ){
pic_parameter_set_id
seq_parameter_set_id
_entro cading _mode_fla
e PoF Td% 10" detacilt. achve IS ) ——
' num “ref_idx_I1_default_active_minus1
pic_init =98 m.,uzus_zﬁ_/* rezam.!;@_:?éif.w!
constraine
for(i=0;i<15; i++}{
numAIlowedFliters[l}
for(j=0;j<numAllowedFilters; j++}{
f'ltIdx[;}{]]
}

¥
rbsp_trailing_bits{)

e
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FIG. 18C

Slice header

slice_header({ ) {
first_lctb_in_slice
slice_type
pic_parameter_set_id
frame_num
if{ IdrPicFlag )
idr_pic_id
;?icmorderu_cnt_lsb I )
if{ slice_type = = slice_type = =
o R TR o T T T SR
if( num_ref_idx_active_override_flag ) { !
num_ref_idx_[0_active_minusi :/
H
I

meem T

if{ slice_type = =B )

%( nal_ref idc 1= 0)
dec_ref pic_marking( }
if(entropy_coding_mode_flag 8& slice_type 1= 1)
.-cabac_init_idc
islice_qp_delta +—
" alf_param{}
if( slice_type = = P || slice_type = = B ) {
mc_interpolation_idc
mv_competition_flag
if ( mv_competition_flag ) ¢
mv_competition_temporal_flag

by
if ( slice_type = = B && mv_competition_flag)
collocated_from_l0_flag

sifo_param ()

if (entropy_coding_mode_flag == 3}
paraliel_v2v_header( )

edge_based_prediction_flag

if( edge_prediction_ipd_flag = = 1)
threshold_edge
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FIG. 19C

TU
bt

transform_unit{ x0, y0, currtfransformUnitSize } {
if{ currTransformUnitSize > MinTransformUnitSize &&
currTransformUnitSize <= MaxTransformUnitSize)
split_transform_unit_flag
if{ split_transform_unit_flag ) {
splitTransformunitSize = currTransformUnitSize >> 1
x1 = x0 + splitTransformlnitsS ize
y1 = y0 4 splitTransformUnitSize
if(lentropy_coding_mode_flag)
getVIL.CCBP( )
transform_unit(x0, y0, split TransformUnitSize)
if{ x1 < PicwidthInSamples, )
transform_unit{ x1, y0, split TransformtnitSize)
if( y1 < PicHeightInSamplesL )
transform_unit{ x0, yi, split TransformUnitSize)
if{ x1 < PicwidthinSamplesl. && y1 < PicHeightInSamplesl )
transform_unit{ x1, v1, split TransformUnitSize)
Jelse {
if{ entropy._coding_mode_flag)
coded_block_flag
if( coded_block_fiag ) {
rotational_transform_idx

else
residual_block_v2v( )

H
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FIG. 24
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\
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ex350

Antenna ex350

Display unit ex358

FIG. 25A

d
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Camera unit ex365
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OO D >Operatlon key unit
Slot unit ex364 @ @ | [ ex3ee
DO D @ |
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b @ =
Audio input unit
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exiid
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sl Main contro
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e f T,
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ex355 " Video signal // »| Camera R .| Camera
processing unit 3. interface unit unit
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ex357 processing ;jﬁ
Audio output unit
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FIG. 26

Video stream (PID=0x1011, Primary video)

Audio stream (PID=0x1100)

Audio stream (PID=0x1101)

Presentation graphics stream (PID=0x1200)

Presentation graphics stream (PID=0x1201)

Interactive graphics stream (PID=0x1400)

Video stream (PID=0x1B00, Secondary video)

Video stream (PID=0x1B01, Secondary video)
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FIG. 29
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TS header- TS payload
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-

Source packet

FIG. 30
Data structure of PMT
PMT header
Descriptor #1
e Stream type
Descriptor #N PID
Stream information #1 Stream descriptor #1
Stream information #N Stream descriptor #N
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FIG. 31

Clip information file System rate
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FIG. 35
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Decoding processing ‘
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: invention :
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. | Decoding processing

FIG.

37
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MPEG-2

350 MHz

FIG, 38A
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unit dedicated to
present invention
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invention and conventional
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FIG. 38B
Decoding processing unit 1003
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invention and conventional
standard
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