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block having the same size of the transform unit accord-

ing to the scan pattern.

[8193] The prediction mode decoder 230 reconstructs

the intra prediction mode of the current prediction mode

on the basis of the intra prediction information and the

size information on the current prediction unit received

from the entropy decoder 210. The received intra predic--

tion information is restored through an inverse process

of the process shown in FiG. 4.

[8194] The reference pixel generator 240 generates;

unavailable reference pixels of the current prediction unit,

and adaptively fitters the reference pixels according to

the intra prediction mode of the current prediction unit

received from the prediction mode decoder 230. A meth-

od of generating the reference pixels and a method of

filtering the reference pixels are the same as those ofthe

reference pixel generator “:42 in the intra predictor 140
of FlG. 2.

[£3195] Specifically, it is determined whether reference

pixels of the current prediction unit are available. The

reference pixels of the current prediction unit used for

intra prediction consist of a corner reference pixel posi-

tioned at (x = 4. y = —t), 2L upper reference pixels posi—

tioned at (x == ’3, and 2L-’l , y === --’l ), and 2M left reference

pixels positioned at (x = O, y = G, and 2M1). Here, L

is a width of the current prediction unit, and M is a height

of the current prediction unit.

{0166] When the reference pixels for generating a pre-

diction block are unavailable orinsufficient, reference pix-

els are generated.

{£3197} When all the reference pixels are unavailable,

reference pixels are generated with a predetermined val—
ue.

ltl’l G8} When some of the reference pixels are u travail--
able, it is determined whether the unavailable referenc 3

pixels exist in only one direction from available pixels or

between the available pixels.

{£3199} When the unavailable reference pixels exist in

only one direction from the available pixels, reference

pixels are generated by copying the value ofan available

pixel closest to the unavailable pixel. For example, when

the current prediction unit is positioned at an upper

boundary ofa picture ora slice, the corner reference pixel

and the upper reference pixels are navailahle. Thus, in

this case, the corner reference pixel and the upper ref-

erence pixels can be generated by copying a reference

pixel positioned at (x = 4. y = 0). Alternatively, reference

pixels may be generated using an available reference

pixel of the closest position and one or more available

reference pixels. Forexample, when the corner refer ,nce

pixel having a position (x == --1, y == --1) and reference pixels

at positions (x = O, and L—f, y = 4) are available and

reference pixels at positions (x = L, 2L—f, y = —1) are

unavailable, reference pixels at the unavailable positions

can be generated using change in a difference between

a reference pixel at a position (x = L—‘l, y = —‘l) and a

corner reference pixel value or another reference pixel
value.
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[31 “m3 When the unavailable reference pixels exist be—

tween the available pixels, reference pixels are generat~

ed using two available pixels p and o adjacent to the

unavailable reference pixels. For example, when the cor-

ner reference pixel and the L upper reference pixels po—

sitioned at (x = f), and L—t, y = —f) are unavailable,

reference pixels existing between the reference pixel p

at a position (x = —‘., y = 0) and the reference pixel d at a

position (x = L, y = 4) can be generated using the refer~

ence pixels p and Cl-

[91113 The generated reference pixel values may be

obtained by rounding offan average ofthe reference pixel

p and the reference pixel d. Also. the reference pixel val—

ues may be generated using change in difference be—

hveen pixels values of the reference pixel p and the ref-

erence pixel d ln this case. the reference pixel values

may be generated by linear interpolation according to

positions corresponding to the generated pixel values or

using a weighted average of the two reference pixels.

[@1123 Meanwhile, when a plurality of prediction units

are on an upper side of the current prediction unit, there

is a high possibility that a difference behveen boundary

pixels present on both sides ofa boundary between two

)f the upper prediction units will be higher than a differ-

ence between adjacent pixels in each upper prediction

unit. This results from an error caused by a quantization

parameter. lt is highly probable that the error will occur

in directional intra prediction modes in which the predic—

tion block is generated using two adjacent reference pix-
els.

[91133 in particular, modes (mode numbers 3, 6 and

9) having a direction of 45° with reference to a horizontal

or vertical direction of F'lG. 3 are most seriously affected.

ln the vertical and horizontal intra prediction modes

(mode numbers 0 and 1), one pixel is used to generate

the prediction bloclt, and thus the vertical and horizontal

intra prediction modes are slightly affected.

[91143 For this reason, a filter (smoothing filter) is ap-

plied to the reference pixels in the directional intra pre—

diction modes 3, 6 and 9, and is n tapplied to the refer—

ence pixels in the vertical and horizontal intra prediction
modes. in the DC rnode out of non-directional modes,

the filter is not applied either. For these modes, whether

)r not to apply the filter may be determined regardless

of a size of the current prediction unit.

[@1153 in directional intra prediction modes existing be—

tween the intra prediction mode 3. 6 or 9 and the hori—

zontal orvertical intra prediction mode, the filter (smooth--

ing filter) can be adaptively applied to reference pixels.

it is preferable to increase a probability of applying the

filter (sirioothing filter) as the direction of the directional

intra prediction mode is relatively closer to the direction

of the intra prediction mode having the direction of 45°.

Specifically, when a first directional intra prediction mode

is closer in directivity to the intra prediction mode having

the direction of 45° than a second directional intra pre-

diction mode. if a filter is applied to the second directional

intra prediction mode, the filter is also applied to the first
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directionat intra prediction mode. On the other hand, if

the fitter is apptied to the first directionat intra predicti n

mode, the fitter may or may not be apptied to the second

directicnat intra prediction mode.

[£3116] There is a high possibitity that a change in dif—

ference between pixets in a prediction unit ofa targe size

witt he tess than a change in difference between pixeis

in a prediction unit of a smaii size. Thus, the number of

directionat modes in which the fitter is appiied may be

increase or the stronger fitter maybe a pptied as the size

of the prediction unit increases. On the other hand, when

a prediction unit becomes smaiier than a specific size,

the friter may not be apptied.

{0117] For one exampie, in the intra prediction mode

3, 6 or 9 having the direction of 45°, a first fitter may be

appiied to a prediction unit having a size eduai to orsmati—

er than a first size, and a second fitter that is stronger

than the first fitter may be apptied to a prediction unit

having a size targer than the first size. The first size may

vary according to directionat prediction modes.

{0118] For another exam pie, in the intra prediction

mode 5 existing between the verticat intra prediction

mode and the intra prediction mode 8 having the direction

0M5", no fitter may he a pptied to a prediction unit having

a size equai to or smatier than a second size, the first

fitter may be apptied to a prediction unit having a size

iarger than the second size and eguat to or smatter than

a third size, and the second fitter may be apptied to a

prediction unit having a size iarger than the third size.

The second size and the third size may vary according
to directionai prediction modes.

[(31 1Q] The first fitter may be a B—tap fitter if, 2, f] or a

5~tap fitter [1, 2, 4, 2, i]. The second fitter has a greater

smoothing effect: than the first fitter.

{012%} The prediction biock generator 250 generates

a prediction biock according to the intra prediction mode

of the current prediction unit received from the prediction

mode decoder 230. A method of generating the predic-

tion biock is the same as that of the prediction biock gen—

erator 142 in the intra predictor 140 of F'tG. 2.

[0121} That is, in the directionat intra prediction mode,

the corresponding reference pixets vary according to the

intra prediction modes. Forexamoie, in the verticai mode,

t. upper reference pixets positioned at (x === t), and i_.-,’t

= ~i) are used, and in the horizontat mode, L teft refer-

ence pixeis positioned at (x = -’i, y = 0, and L—f) are
used.

[0122} in non-directionat infra prediction modes, the

corner pixei, L upper reference pixeis positioned at (x =

(i, and L—f, y: d) and i. teft reference pixeis positioned

at (x === -1 . y === 0, and L- t) are used. The non-directionat

intra prediction modes are the DC mode and the pianar
mode.

[£3123] tn the pianar mode, a reference pixei ofa pre—

diction Mode is generated using the corner reference pix-

ei, a teft reference pixet and an upper reference pixet.

When a reference pixei to he generated is positioned at

(a, b), the reference pixet cf the prediction ptoch X(a, b)
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is generated using the corner reference pixei C(x = -t, y

= ~ 1), an upper reference pixet 'i'tx = a, y = —’r) and a teft

reference pixet t_(x === --f, y == h). Specificatty, Xta, b) may

be th = —1, y 2 h)+T(x = a, y = —f)~C(x = 4, y = 4).

[@1243 in the intra prediction mode existing to the right

side of the verticat mode (mode number 0) of HG. 3,

there is a pcssibiiity that differences between pixets of a

tower teft region of the generated prediction biock and

pixets of the originat prediction unit wiii increase if the

prediction hiock is generated using onty upper reference

pixets. However, when a prediction tricok is generated

using upper reference pixeis and ieft reference pixeis for

severat modes among the modes, the difference can be

reduced. This effect is greatest in the intra prediction

mode 6. Aiso in intra prediction modes existing under the

horizontat mode (mode number i) of HG. 3, same meth~

od may be apptied. and the effect is greatest in the intra

prediction mode 9.

[@1253 Thus, in the prediction mode 6 or 9, a prediction

pixet may be generated using corresponding (for exam

pie, positioned at 45° of the prediction pixet) one upper

interpotation reference pixet and one teft interpoiation ref-

erence pixet. T'he prediction pixei may be generated by

tinear interpoiaticn of the one upper interpotation refer-

ence pixei and the one teft interpoiation reference pixet

or using a rounded off average. Likewise, in a predeter—

mined number of intra prediction mcdes adiacent to

mode 6 or 9, a prediction otook may be generated using

the teft reference pixeis and the upper reference pixeis.

in this case, to reduce comptexity, the aforementioned

method may not he apptied in intra prediction modes hav-

ing mode numbers greater than a predetermined mode

number (for exampie, 9 or 17‘). Atso, the method may be

appiied to cnty a current prediction unit having a size

eouai to or iarger than a predetermined size. The prede—
termined size is 8X8 or iSXfS.

[91263 The prediction hiock post-processor 260 adap-

tiveiy fitters the prediction tricok generated by the predic-

tion biock generator 250 according to the intra prediction

mode of the current prediction unit received from the pre—

diction mode decoder 230. The prediction btock

post—processor may be integrated into the prediction

biock generator 250. A prediction biock fittering method

is the same as that of the prediction bicck post-processor

144 of the intra predictor 140 of FiG. 2.

[@1273 That is, to reduce differences in pixei vaiues be—

tween a reference pixet and pixets in the prediction biock

adjacent to the reference pixet, the prediction btock fitter

260 adaptiveiy fitters some or aii pixeis in the prediction

biock adjacent to the reference pixet according to the

intra prediction mode. The pixets adjacent to the refer-

ence pixet exist in the prediction bicck.

[@1233 in the pianar mode, pixets in the prediction biock

adjacent to a reference pixei are generated using the

reference pixei, and thus no fitter is appiied.

[9129} in the DC mode, an average of reference pixeis

is used to generate prediction pixei, and thus a fitter is

apptied. Different type of fitter can he used according to
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the size of the prediction unit (the size of the prediction

biock). in a prediction unit of a iarge size. a fitter that is

the same as used in a prediction unit of a smaii size or

a strong fiiter having a great smoothing effect can be
used.

[£3130] i‘i/ieanwhiie, in intra prediction modes existing

to the right side of the verticai mode (mode number 0) of

FiG. 3, if the prediction biock is generated using cniy

upper reference pixeis there exists a possibiiity thata

difference betweenarapixei in the generated predictit3n

biocit and the corresponding pixei of the originai predic-

ticn unit wiii increase as the position of the pixei in the

generated prediction biock is going down to the under~ieft

region. in particuiai: the difference remarkabiy increases

in the intra prediction mode 6.

[9131} Likewise in intra prediction modes existing un—

der the horizontai mode (mode number 1) of HS. 3} ii a

prediction biock is generated using oniy ieit reference

pixeis there exists a possibiiity that a difference between

a pixe i in the generated prediction biock and the corre-

spending pixei of the originai prediction unitwiiiincrease

as the position of the pixei in the generated prediction

biock is going to the upper~rig region. T'he differ,nce

remarkabiy increases in the intra prediction mode 9.

[£3132] in the verticai mode (mode number 0), a differ—

ence between a pixei in the prediction biock and the cor—

responding pixei oi the originai prediction unit increases

as the position of the pixei is going down. in the horizontai

mode (mode number 1). a difference between a pixei in

the prediction biock and the corresponding pixei of the

originai prediction unit increases as the position of the

pixei is going right.

[£3133] Therefore, to reduce the difference. some pre—

diction pixeis in the prediction biock can be adaptiveiy

fittered according to the directionai intra prediction mode.

in this case, the some prediction pixeis in the prediction

biock are fiitered using reference pixeis in the prediction

unit not used for gene “ating the prediction biock.

[£3134] A region to be fiitered may be set differentiy ac—

cording to a directionai intra prediction mode. As a direc—

tion of intra prediction mode gets <2:ioser to mode 6 or

mode 9, the region to be tiitered may become iarger or
remain the same.

[8135] For one exampie when a size ofa predict

unit is QNXEN in the intra prediction mode 6, a fiiter may

be appiied to oniy a predetermined number (1~") of intra

prediction modes adjacent to the intra prediction mode

5 among intra prediction modes existing to the right side

of the verticai mode (mode number 0). in this case, to

reduce compiexity, no fiiter may be appiied to the intra

prediction mode having a mode number greater thana

predetermined mode numberifiiorexampie. 9 or i 7). Aiso,

some pixeis in the prediction biock may be adaptiveiy

fittered according to a size of the prediction unit. As the

size ofthe prediction unit increasesa the number of pixeis

to be tiitered may increase or remain the same.

[9136} For another exampie in the intra prediction

mode 5, the prediction biock may not be fiitered if the
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size of the prediction unit is 4X4. if the size of the pre—

diction unit is 8X8 or 1 6X 1 t5, oniy fouriower ieft boundary

pixeis of the prediction biock among eight pixeis posi-

tioned at (x = O, y = t), and 7) may he fiitered. if the

size of the prediction unit is 32x32 cr iarger, aii eight of

the boundary pixeis may be fittered.

[G137] Strength of tiiter to be appiied to the pixeis in

the prediction biock may aiso vary according to the size

of the prediction unit. As the size of the prediction unit

increases. the tiiter strength may increase or remai.3. the
same.

[@1333 The image reconstructor 270 receives a predic—

tion biock from the prediction biock generator 250 or the

prediction biock fiiter 250 in units of prediction units ac—

cording to the intra prediction mode. The image recon-

structor 270 receives a residuai biock reconstructed by

the residuai signai decoder 220 in units of transform units.

The image reconstructor 270 generates a reconstructed

image by adding the received prediction biock and resid—

uai biock. The image may be recoirstructed in units:

coding units.

[9139} White the invention has been shown and de-

scribed with reference to certain exempiary embodi~

ments thereof. it wiii be understood by those shifted in

the art that various changes in form and detaiis may be

made therein without departing from the spiritand scope

of the invention as (ieiined by thea' ppendediciaims.

Ciaims

1. An intra prediction decoding apparatus. comprising:

an entropy decoder configured to restore (roan--

tized residuai coefficients, intra prediction infor—

mation and size information on a prediction unit
from a received bit stream;

a prediction mode decoder configured to restore

an intra prediction mode ofthe current prediction

unit on the basis of the intra prediction informa—

ti<2on and the size information on the current ore--

diction unit received from the entropy decoder;

aresiduai signai decoder configured to restore

aresidiuai signaiaccord ing <2ti theintra prediction

mode received from the prediction mode decod-
er;

a referie.ce pixei generator configured to gen—

erate unavaiiabie reference pixeis of the current

prediction unit, and to adaptiveiy fitter the refer-

ence pixeis on the basis of the intra prediction

mode of the current: prediction unit received from

the prediction mode decoder;

a prediction biock generator configured to gen—

erate a prediction biock using reference pixeis

corresponding to the intra prediction mode re—

ceived from the prediction mode decoder;

a prediction biock fitter configured to adaptiveiy

fitterthe pr<2idiction biock generated from the pre-
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diction hiock generate“ according to the intra

prediction mode received from the predictin
rnode decoder; and

an image reconstructor configured to receive the

prediction hiook from the prediction biock gen—

erator or a prediction oiock fiiter in units of pre—

diction units according to the intra prediction

mode received from the prediction mode decod-

eri and generate a reconstructed image using a
restored residuai piock received from the resid-

uai signai decoder.

The intra prediction decoding apparatus of ciaim 1,

wherein the reference pixei generator adaptiveiy fii-

ters the reference pixeis according to a size of a pre-

diction unit in intra prediction modes having direction

between intra prediction mode 31 {3 or 9 having a
direction of 45° and the horizontai mode or the ver-

ticai mode.

The intra prediction decoding apparatus of ciaim 1,

wherein the reference pixei generator appiies no fii-

ter to reference pixeis of a prediction unit smaiier

than a predetermined size.

The intra prediction decoding apparatus of ciaim t,

whereim when; among a first: directionai mode and

a second directionai mode present between a hori-

zontai mode or a verticai mode and an intra predic-

tion mode 3 5 or 9 having direction of 45° with re—

spect to the horizontai mode or the verticai mode,

the first directionai mode has cioser directivity to the

intra prediction mode having the direction of45° than

the second directionai rnode if the reference pixei

generator appiies a fiiter to reference pixeis of the

second directionai mode, the reference pixei gener-

ator aiso appiies the fitter to reference pixeis of the
first directionai mode.

The intra prediction decoding apparatus of ciaim t,
whereim when the intra prediction mode is a pianar

mode, the prediction biocit generator generates pre-

dioted pixeis of the prediction oiock using a corner

reference pixeiq a ieft reference pixei and an upper

reference pixei.

The intra prediction decoding apparatus of ciaim t,

whereim when the intra prediction mode is a verticai

mode, the reference pixei generator does not fitter

the refer,noe pixeis, and

the prediction hicck fitter uses reference pixeis that

have not been used for generating the prediction

hiock to fitter some pixeis in the prediction biock.

The intra prediction decoding apparatus of ciaim 1,

wherein, when the intra prediction mode is an intra

prediction mode having direction of 45° with respect

to a verticai rncde (mode nurn her 6) or among a pre-
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determined number of intra prediction modes having

directivity ciose to the intra prediction mode, the ore

diction hiook generator generates; the prediction

biocit using upper reference pixeis and iett reference

pixeis.
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(57) A prediction oicoit generating device of the
present invention determines additionai information for

generating a prediction biock inciuded in an additionai

information container received. and an intra prediction

mode of a current prediction unit using avaiiapie intra

prediction mode candidate information ofthe current pre—

diction unit. generates; reference pixeis that are not in e

unavaitabie position for generating an intra prediction

biock by using avaiiabie reference pixeis, adaptiveiy iii-
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terse the reference pixeie ciose to the current prediction

init based on the determined intra prediction mode of the

current prediction unit or size information or" the current

prediction unit. and generates a prediction ciock of the

current prediction unit using the reference pixeis corre-

sponding to the determined intra prediction mode of the

current prediction unit. Therefore. the present invention

can improve image compression ratio by generating the

prediction bicck cicse to an originai image.

|PR2021-00827

Unified EX1002 Page 934



IPR2021-00827 
Unified EX1002 Page 935

...i.

{Description

[Technicai Fieid]

[STEM] The present invention reiates to a prediction

piock generating device, and more particuiarty, to an ap—

paratus of generating a prediction hiock capahie of min--

imize the amount of coding bits of a residuai biock.

[Background Art]

[£3992] in image compression methods such as Motion

Picture Experts Group (MF’EG)~1, MPEG—2. MPEG—4

and HEM/MPEG4 Advanced Video Coding (AVG‘, one

picture is divided into macrobiocks (MBs) to encode an

image. 'Then, the respective MBs are encoded using inter

prediction or intra prediction.

{£3093} in intra prediction, a current biOCk of a current

picture is encoded notusing a reference picture, but using

vaiues oi pixeis spatiaiiy adjacent to the current piock.

An intra prediction mode with iittte distortion is seiected

by comparing a prediction biock generated using the ad-

jacent pixei vaiues with an originai MB. Then, using the

seiected intra prediction mode and the adjacent pixei vat--

ues, prediction vaiues ofthe current biock are caicuiated.

Differences between the prediction vaiues and pixeis vai—

ues of the originai current picck are caicuiated and then

encoded through transform coding, quantization and en-

tropy coding. The intra prediction mode is aiso encoded.

[9&de intra prediction modes are generaiiy ciassified

into 4K4 intra prediction mode, 8X8 intra prediction

mode and 16%th intra prediction mode for iuminance

components and intra prediction mode for chrominance

components.

{@665} in ’iBXtB intra prediction mode according to a

prior art, there are four modes ofa verticai mode, a hor-

izontai mode, a direct current (DC) mode and a piano
mode.

[£3996] in 4X4 intra prediction according to the priorart,
there are nine modes of a verticai mode, a horizontai

mode. a DC mode, a diagonai down--ieft mode, a diagonai

down-right mode, a verticai right mode, a verticai ieft

mode, a horizontai—up mode and a horizontai—down
mode.

{£3097} Each prediction mode has indexed according

to the frequency of use of the respective modes. The

\ieiticai mode ofwhioh mode number is 0 shows the high—

est: possihiiity of being used most freouentiy for perform--

ing intra prediction on a target piock, and the horizon-

tai~up mode ofwhich mode numberis 8 shows the highest

possihiiity of being used most infreduentiy.

{£3098} According to H.254 standards, a current biock

is encoded using a totai of 13 modes, that is, 4 modes

of the 4X4 intra prediction and 9 modes of the toxto

intra prediction. A bit stream of the current picck is gen-

erated according to an optimai mode among these
modes.

[8099] However. when some or at! vaiues of pixeis ad-
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jacent to current oiock do not exist or are not aiready

encoded, it is impossioie to appiy some or aii of the intra

prediction modes to the current hiock. Aiso, when intra

prediction is performed by seiecting prediction rnode

among applicabie intra mode, a residue signai between

a prediction hiock and the current piock becomes iarge.

Therefore, the coding efficiency is degraded.

[Disciosure]

{Technicai Prooiem]

[90:18} The present invention is directed to an appara—

tus of generating a prediction picck simiiar to an originai
biock.

{Technicai Sciuticn]

room One aspect of the present invention provides

an apparatus inciuding: an intra prediction mode decod-

ing unit configured to restore an intra prediction mode of

a current prediction unit using additionai information in-
ciuded in a received additionai information container and

avaiiabie intra prediction mode candidate information of

the current prediction unit; a reference pixei generating

unit configured to generate reference pixeis using avaii—

apie reference pixeis; a reference pixei fiitering unit con--

figured to adaptiveiy fitter the reference pixets based on

the restored intra prediction mode of the current predic-

tion unit and a size of the curr nt prediction unit; and a

prediction biOCk generating unit configured to generate

a prediction biock of the current prediction unit using the

reference pixeis corresponding to the restored intra pre—
diction mode.

(Advantageous Effects}

[96123 An apparatus according to the present invention

generates reference pixeis and adaptiveiy fitters the ref—

erence pixeis in order to generate a prediction hiock min—

imizing the difference between the prediction hiock and

an originai biock. Aiso, by adaptivety fiitering the predic—

tion piock according to intro prediction mode, residuai

signais become smaiier and thus an image compression

can be improved.

[Description of Drawings]

[3913}

HQ. 1 is a hiock diagram iiiustrating a moving picture

coding apparatus according to the present invention.

HS. 2 is a fiow chart iiiustrating an operation of a

scanning unit according to the present invention.

FiG. 3 is a biock diagram iiiustrating a moving picture

decoding apparatus according to the present inven-
tion.

HQ. 4 is a bicck diagram iiiustrating an intra predict-
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tion unit according to the present invention.

PEG. 5 is a c ,nceptuai diagram showing positions of

reference pixeis used for intra prediction according
to the present invention.

FEG. 6 a fiow chart iiiustrating a process ofgenerating

reference pixeis according to the present invention.

FEG. 7’ is a biock diagram ittustrating an intra predic-

tion unit ofa moving picture decoding apparatus ac-

cording to the present invention.

[Mode for invention}

[£3914] Hereinafter. various embodiments of the

present invention wiii be described in detaii with refer-

ence to the accompanying drawings. However. the

present invention is not iimited to the exem piary embod—

iments disciosed heiow. but can be impiemented in var--

ious types. Therefore, many ether modifications and var-

iations of the present invention are possible. and it is to

be understood that within the scope of the disoiosed con--

cept, the present invention may be practiced otherwise

than as has been specificatiy described.

[@151 For image coding, each picture consists of a

piuraiity of siices. and each siice consists of a piuraiity of

coding units. Since an image of a high-definition (HD)

grade or higherhas many smooth regions. an image com—

pression can be improved by encoding the image with

coding units oftargerthan an M8 ofwhich size is 16X 1 6.

[9616} Asize ofthe coding unitaccording to the present

invention may be 16x16, 32x32 or 84x64. A size of the

coding unit may aiso be 8x8 or iess. A coding unit of the

iargest size is referred to as a super macrobiocit (3MB).

A size cfSMB is indicated by a smaiiest size ofthe coding

unit and depth information. The depth information indi--
cates a difference vaiue between the size of EMS and

the smaiiest size of the coding unit.

[801?] Therefore, coding units to he used for coding

pictures may he SMB or sub-hiock of 5MB. The coding
units are set to defauits vaiue or are indicated in a se—

quence header.

[0818} A 53MB consists of one or more coding units.

The 8MB has a form of a recursive coding tree so as to

inciude the coding units and a division structure of the

coding units. When the Sit/IE} is not divided into four

sub—coding units. the coding tree may consist of informa-

tion indicating that the SMB is not divided and one coding

unit. When the SMB is divided into four sub—coding units,

the coding tree may consist of information indicating that

the SMB is divided and four sub—coding trees. Likewise,

each sub—coding tree has the same structure as the SMB.

However, a coding unit of the smattest coding unit (SCU)

size is not divided into sub—coding units.

[Gilda] Meanwhiie, each coding unit in the coding tree

is subjected to intra prediction or inter prediction in units

of the coding unit itseif or a sub-picck. A unit in which the

intra prediction or the inter prediction is performed is re-

ferred to as a prediction unit. A size of the prediction unit

maybe 2N><2N or N\ N for intra prediction. A size of the
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prediction unit may be ENXEN. ZNKN, NXZN or NXN

for inter prediction. Here, 2N denotes horizontat and ver~

ticai tengths of a coding unit.

[9629} A ceding unit inciudes a prediction mode of the

prediction unit and size information (partmode) on the

prediction unit. To improve coding efficiency) the predic—

tion mode and the size information may be combined and

joint-coded. in this case, each coding unit inciudes a joint-

coded prediction type {pred__type).

[913213 A coding unit inciudes one or more additionai
information container. Each additionai information con-

tainer contains additionai information required for gener—

ating a prediction biock of each prediction unit. in intra

prediction, the additionai information inciudes encoded

intra prediction information. in inter prediction, the addi-
tionai information inciudes encoded motion information.

The motion information inciudes a motion vector and a

reference picture index.

[@223 A coding unit aiso inciudes a residuai signai

container for residuai signais oi the coding unit. The re--

siduat signai containe“ contains one transform tree. one

iuminance residuai signai container and two chromi-

nance residuai signai containers. The transform tree in~

dicates whetherthe residuai signais of the transform units

in the residuai signai container exist or not. The residuai

signai container c,nsists of a recursive tree structure.

The residuai signai container for the coding unit is exam-

pied. ifthe ceding unit is not divided into four sub-coding

unit. the residue! signat container contains quantization

information (residuai quantization parameter) and an en~

ccded residuai signai. fthe coding unit is divided into

four sub-coding unit. the residue! signai container con—

tains quantization information and four residuai signai

sub-containers. Each residuai signai sub-container has

same structure ofthe residuai signai container ofthe cod—

ing unit, but does not contain the quantization informa-
tion.

[£36233 Meanwhiie, oniy a case that the coding unit is

eguaiiy divided into prediction units is described. How—

ever, when the above—described eduai division is used

for an image that has a boundary in a specific direction

or at a specific position according to a characteristic, dif—

ferent prediction units are used for simiiar pieces of data

at the boundary. and a residuai signai cannot: be effec-

tiveiy reduced.

[9&2th in this case, for compressing a residuai signai.

it may he more effective to divide 53MB or MS in a specific

direction according to a shape of the boundary of the

image and perform intra or inter prediction.

[01125] The simpiest adaptive mode is to divide a cod

ing unit into two biocks using a straight tine so as to extract

statisticai dependency of a prediction region on iocat tc-

pography. A boundary ofan image is matched to straight

tine and divided. in this case. dividahie directions may

he iimited to a predetermined number. For exampte, a

method of dividing a biock may he iimited to four direc-

tions of horizontai. verticai. upward diagonai and down~

ward diagonai directions. Aiso, the division may be tim-
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ited to the horizontai and verticai directions cnty. The
number of dividahie directions can be three, five, sev n

and so on. Tne number of divi-dapte directions may vary

according to a size of the coding bicck. For exampie, for

a coding unit of a iarge size, the number of dividabie

directions may be reiativeiy increased.

{@826} in inter prediction, when one -:33ot'ing unit is di--

vided into two prediction units for more adaptive predic-

tion, motion estimation and motion compensation shoutd

be performed on each of prediction units. Motion inter--

mation for each prediction unit is derived, and a residuai

signat between a prediction biock derived from the motion

information for each prediction unit is ,ncoded.

{0627] After obtaining residuai signais for the respec-

tive two prediction biocks divided from one coding unit,

the two residuai signats may be added to generate one

residuai sig.-ai ioi one cording unit. The resiqtuai signat

for one cording unitis trans.-ormed and encoded in this

case, it is a high possibiiity that there witt be difference

between overaii distributions of the residuai signais of

the respective two prediction biocits with the center of

the boundary, and thus a residuai signai of one coding

unit can be generated by muitiptying a vaiue of any one

region-3 bya predetermined vatue. Atso. boundary rnegio.

of the two residuai signais may be caused to overtap,

and smoothing may he performed on the overtapping

boundary region to generate one residuai signai.

{0628] in another method, a biock may be generated

by performing padding according to respective division

regions of the biock, and nodded. in other words, wh n

a current division region is encoded among the two divi-

sion regions, one biock may be configured by padding

another division region constituting the biock with a vaiue

of the current division rnegio.., and then subiected to

two-dimensionat (20) transiorm coding.

[9629} PEG. 1 is a biock diagram iiiustrating a moving

picture coding apparatus according to the present inven-
tion.

[£3936] Referring to FtG. ’i, a moving picture coding ap—

paratus 100 according to the present invention inciudes

a picture division 5.3-nit 110 a transform unit “:20, a quan--

tization unit130,asoanning unit 131, ant,entropy coding

unit :40, an intra prediction unit 150, an inter prediction

unit 160. an inverse quantization unit 135, an inverse

transform unit 125, a post-processing unit 170, a picture

storing unit 180, a subtracter 190 and an adder 195.

[£3931] The picture division unit 110 anaiyzes an input

video signat to divide each targest coding unit (LCU) of

a picture into coding units each of which has a predeter-

mined size determine prediction mode of each coding

unit,a nd determines size oi prediction unit pereaoh cod-

ing unit. The picture division unit 110 sends the prediction

unit to be encoded to the intra prediction unit 150 or the

inter predictionu nit 1630 according to the prediction mode.

Atso, the picture division unit :10 sends the-prediction
units to be encoded to the subtracter 190.

{$332} The transform unit “:20 transforms a residuai

biock. The residuai bio-ck consists of a residuai signat
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between an originai bicck inputted and a prediction biock

generated by the intra prediction unit 150 or the inter

prediction unit 160. The residuai biock may consist of a

coding unit. The residuai btcck consisting ofa coding unit

is divided into optima! transform units and transformed.

A transform matrix type may be adaptivety determined

according to a prediction mode (intra or inter). Aiso, a

residuai signai ofintra prediction has directivity according

to an intra prediction mode and thus a transform matrix

may be ada otiveiy determined accord ing to the intra pre-

diction mode. The- tansiorm unit may be transformed by

two (horizontat and verticai) one—dimensionat (1D) trans—

form matrices. in inter prediction. one predetermined

transform matrix type is determined. in intra prediction,

there is a high possibiiity that the residuai biock wiii have

verticai directivity when the intra prediction mode is hor~

izontai Thus a discrete cosine transfoorm (DOT) based

integererrnatrix is appiied to the vertioat direction, and a

discrete sine transform (DST) or Karhunen Loeve trans—

form (Ki..T) based integer matrix is appiied tottne hori-
zcntai direction. When the intra prediction mode- sverti—

cat, a DST or KLT based integer matrix is appiied to the

verticai direction, and a DCT based integer matrix is ap~

piie-d to the horizontai direction. Atso. in intra prediction,

the transform matrix may be adaptiveiy determined ac—

cording to a size of the transform units.

[@0333 The quantization unit 130 determines a quanti-

zation step size for quantizing coefficients of the trans—

formed residuai biock. The quantization step size is de-

termined per coding unit ofa predetermined size ormore.

The predetermined size may be 8X8 or t“o><16. Using

the determined quantization step size and a quantization

matrix determined by a prediction mode the coefficients

of the transform niock are quantized The quantization

unit 130 uses quantization step sizes of coding units ad—

jacent to a current coding unit as a quantization step size

predictor of the current coding unit. The quantization unit

130 sequentiaiiy retrieves coding units in the toticwing

scan or;der a teft coding unit of the current coding unit

an above coding unit of the current codinginit and an

above ieft coding un't.tot the current coding unit. Then,

the quantization unit 130 generates the quantization step

size predictor of the current coding unit using one or two

vaiid quantization step sizes For examoie thetirst va tid

quantization step size encounteredin the scan order may

be determined as the quantization step size predictor.

An average of two vaiid quantization step size retrieved

in the scan order may betdr-3termined as the quantization

step size predictor, and one vaiid quantization step siz

is determined as the duantization step size predictor

when oniy the me ouantization step <:ize is vaiid. When

the quantization step size predictoris determined, a dif-

ference behveen the quantization step size and the quan—

tization step size predictor is transmitted to the entropy

coding unit 140.

[9934} When a siice is divided into coding units, there

may be none of a teft coding unit, an above coding unit

and an above ieft coding unit of the current coding unit.
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But, there may be a previous coding unit of the current

coding unit in the coding order in the maximum coding

unit. Thus, coding units adjacent to the current coding

unit and the previous coding unit of the current coding

unit in the coding order in the maximum coding unit may

be candidates. in this case, the above scan order may

be changed to the foitowing scan order; 1) the ieft coding

unit of the current coding unit, 2) the above coding unit

of the current coding unit, 3) the above ieft coding unit of

the current coding unit and 4) the previous coding unit of

the current coding unit. The scan order may be changed,

or the above ier’t coding unit may be omitted in the scan
order.

[@6353 The quantized transform biocit is provided to

the inverse quantization unit 135 and the scanning unit
131.

[80363 The scanning unit 131 scans the coefficients of

the quantized transform biocit, thereby converting the co-

efficients into ‘1 D quantized coefficients. Since distribu—

tion of the coefficients of the transform biock after quart--

tization may be dependent on an intra prediction mode,

a coefficient scanning pattern is determined according

to the intra prediction mode. The coefficientscanning pat—

tern may aiso be determined according to the size of the
transform unit.

[WET] The inverse quantization unit 135 inverseiy

ouantizes the quantized coefficients. The inverse trans--

form unit ”:25 restores a residuai biock of the spatiat do-

main from the inverseiy quantized transform coefficients.

The adder generates a rec ,nstructed biock by adding

the residuai biock reconstructed by the inverse transform

unit 125 and the prediction biock from the intra prediction

unit 150 or the inter prediction unit 1630.

[08383 The post-—processing unit 170 performs a

de-btocking fiitering process for removing biocking arti-

fact generated in a reconstructed picture, an adaptive

offset appiication process for cornpiementing a differ--

ence between the reconstructed picture and the originai

image per pixei. and an adaptive ioop fiiter process for

compiementing a difference between the reconstructed

picture and the or‘iginai image in a coding unit.

[@6393 The de-biociting fiitering process may be ap-

piied to a boundary between prediction units having a

predetermined size or more and a boundary between

transform units. The predetermined size may be 8K8.

The de—btocking fiitering process inciudes a step of de—

termining a boundary to be fiitered, a step ofdetermining

boundary fiitering strength to be appiied to the boun-z ary,

a step of determining whether or not to appiy a de—biock-

ing fitter, and a step of seiecting a fitter to be appiied to

the boundary when it is determined to appiy the de--bioci<--

ing fitter.

[£39463 Whether or not to appiy the de—biocking fiiter is

determined according to i) whether or not the boundary

fittering strength is greater than 0 and ii) whether or not

a vaiue indicating the difference between boundary pixeis
of i" biock and Q biock is smaiier than a first refer,nce

vaiue determined according to a quantization parameter.
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[GEM/i3 Two or more fitters may exist. When an absoiute

vaiue of a difference between two pixeis adjacent to the

biock boundary is eguai to or iarger than a second refer-
ence vaiue, a weak fiiter is seiected. The second refer-

ence vaiue is determined by the quantization parameter

and the boundary fiitering strength.

[@0423 The adaptive offset apptication process is in--

tended to reduce a difference (distortion) bebveen a pixei

subjected to the de—biocking fiiter and the originai pixei.

it may be determined whether or not to perform the adap-

tive offset appiication process according to pictures or

siices. A picture or siice may be divided into a piuratity

of offset regions. and an offset mode may be determined

per the offset region. There may be four edge offset
modes and two band offset modes. in the case of an

edge offset type, an edge type to which each pixei be~

tongs is determined. and an offset corresponding to the

edge type is appiied. The edge type is determined on the

basis of distribution of two vatues of pixeis adjacent to a

current pixei.

[W433 The adaptive ioop fiiter process may be per—

formed on the basis of a vaiue obtained by comparing

an originai image and a reconstructed image to which

the de--biocking fiitering process or the adaptive offset

appiication process is appiied. An adaptive toop fiiter

(ALF) is detected through one Lapiacian activity vaiue
on the basis of a 4X4 biock. The determined ALF can be

appiied to aii pixeis inciuded in a 4X4 biock or an 8K8

biock. Whether or notto appiy an ALF may be determined

according to coding units. A size and coefficients of a

ioop fiiter may vary according to each coding unit. A siice

header may inciude information indicating whether or not

to appiy the ALF to each coding unit, fiiter coefficient in—

formation and fiiter shape information. and so on. in the

case of chrorninance components, whether or n ‘t to ap—

piy the ALF may be determined in picture units. Uniike

iurninance, the ioop tiiter may have a rectanguiar shape.

[9(3443 The picture storing unit 180 receives post-proc-

essed image data from the post-processing unit 160, and

stores the image in picture units. A picture may be an

image in a frame or a fieid. The picture storing unit 180

has a buffer (not shown) capabie of storing a piuraiity of

pictures.

[913453 The inter prediction unit “:50 performs motion

estimation using one or more reference pictures stored

in the picture storing unit 180., and determines reference

picture indexes indicating the reference pictures and mo—

tion vectors. According to the reference picture index and

the motion vector, the inter prediction unit 150 extracts

a prediction biock corresponding to a prediction unit to

be encoded from a reference picture seiected among a

piuraiity of reference pictures stored in the picture storing

unit 180 and outputs the extracted prediction biock.

[903453 The intra prediction unit 150 performs intra pre—

diction using reconstructed pixei vaiues within a current

picture. The intra prediction unit 150 receives the current

prediction unit to be predictiveiy encoded, seiects one of

a predetermined number of intra prediction modes, and
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performs intra prediction. The predetermined number of

intra prediction modes may depend on the size of the

current prediction unit. The in tra prediction unit adaptiveiy

fitters the reference pixeis to generate the intra prediction

biock. When some of reference pixeis are not avaiiabie,

it is possibie to generate the reference pixeis at the un—

avaiiabte positions using one or more avaiiabie reference

pixeis.

[@4271 The entropy coding unit 140 entropy—codes the

quantized coefficients quantized by the quantization unit

130, intra prediction information received from the int“a

prediction unit 150, motion information received from the

inter prediction unit 160 and so on.

[0648] PEG. 2 is a fiovv chart iiiustrating an operation of

the scanning unit 131 according to the present invention.

[@491 it is determined whether the current quantized

coefficients biock is divided into a piuraiity of subsets

($110). The determination is based on a size of the cur-
rent transform unit. if the size of the current transform

unit is iarger than a first reference size, the encoded

quantized coefficients are divided into a piuraiity of sub-

sets. The first reference size may be 4th or 8i:=<8. The

first reference size may be transmitted to a decoder by
a picture header or a siice header.

[£3956] When the quantized coefficients biock is not di—

vided into a piuraiity of subsets, a scan pattern to be

apptied to the quantized coefficients biock is determined

($120). The step 8120 may be performed prior to the

step 31 if) or regardiess of the step 31 if).

[@511 The quantized coefficients of the do ntized co—

efficients biock are scanned according to the determined

scan pattern (8130). The scan pattern is adaptiveiy de—

termined according to the prediction mode and the intra

prediction mode. in inter prediction mode, oniy one pre--

determined scan pattern (for exampie, zigzag scan) can

be appiied. in intra prediction mode, a scan pattern de-

termined according to the intra prediction mode may be

appiied. Aiso, one of a predetermined number of scan

patterns may be seiected to scan the coefficients, and

scan pattern information may be transmitted to the de—

coder. in intra prediction mode, a scan pattern deter--

mined according to the intra prediction mode may be ap-

piied. For exam pie, a horizontai scan is appiieq' to a ver—

ticai infra prediction mode and a predetermined number

of intra prediction modes adjacent to the verticai intra

prediction mode. A verticai scan is appiied to a horizontai

intra prediction mode and a predetermined number of

intra prediction modes adjacent to the horizontai intra

prediction mode. The predetermined number varies ac-

cording to a number of aiiowed intra prediction modes of

a prediction unit (or a number of directionai intra predic-

tion modes) or a size of a prediction biock. For exampie,

if the number of aiiowabie intra prediction modes on the

current prediction unit is 16, the predetermined number

may be two in each of both directions based on the hor-

izontai or verticai intra prediction mode. if the number of

aiiowabie directionai intra prediction modes is 33, the pre—

determined number may be four in each of both directions

20

40

Oi Oi

5532603 GMT-AZ 10

based on the horizontai or verticai intra prediction mode.

i‘x/ieanwhiie, Zigzag scan is appiieq' to non—directionai

modes. A non-directionai mode may be a direct current

(DC) mode or a pianar mode.

[@523 if it is determined that the quantized coefficients

biock is divided into a piuraiity of subsets, the quantized

coefficients biock is divided into a piuraiity of subsets

(314-0). The piuraiity of subsets consist ofone main sub-

set and one or more remaining subsets. The main subset

is iocated at an upper ieft side and covers a DC coeffi-

cient, and the one or more remaining subsets cover re-

gion other than the main subset.

[90:53} A scan pattern to be appiied to the subsets is

determined ($150). The determined scan pattern is ap—

piied to aii the subsets. The scan pattern is adaptiveiy

determined according to the prediction mode and the in

tra prediction mode. The step S150 may be performed

prior to the step $110 or regardiess of the step $110.

[@543 When the size of the quantized coefficients

biock (that is, the size of the transform unit) is iarger than

a second reference size, the zigzag scan pattern may be

appiied to the quantized coefficients biock. The second

reference size is, for exampie. 8x8. Therefore, the step

$150 is performed when the first reference size is smatter
than the second reference size.

[90:55} in inter prediction mode. oniy one predeter—

mined scan pattern {for exampie, zigzag scan) can be

appiied to each subset. in intra prediction mode the scan

pattern is adaptiveiy determined as the same as the step
S120.

{arise} The quantized coefficients in the subsets may
be scanned in a reverse direction. in other words, ac—

cording to the scan pattern, the quantized coefficients

other than (i may be scanned and entropy-coded in the

reverse direction beginning with the East quantized coef—
ficient other than 0 in the subsets.

[913573 Next, the quantized coefficients of each subset

are scanned according to the scan pattern ($160). The

quantized coefficients in each subset are scanned in the

reverse direction. That is. the quantized transform coef—
ficients are scanned from a iast non-zero coefficient to

other non-zero coefficients according to the scan pattern,

and entropy—coded.

[913583 The zigzag scan may be appiied to scan the

subsets. The subsets may be scanned beginning with

the main subset to the remaining subsets in a forward
direction. or can be scanned in the reverse direction. A

scan pattern for scanning the subsets may be set: the

same as a scan pattern for scanning the quantized co-
efficients in the subsets.

[913593 The moving picture coding apparatus 100 ac-

cording to the present invention transmits information ca-

pabie of indicating a position of the fast non—zero quan—
tized coefficient of the transform unit to a decoder. The

moving picture coding apparatus 100 aiso transmits in—

formation capabie ofindicating a position of the iast non-

zero quantized coefficient in each subset to the decoder.

[913603 PEG. 3 is a biock diagram iiiustrating a moving
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picture decoding apparatus according to the present in-
vention.

[8061] The moving picture decoding apparatus ao-

cording to the present invention inciudes an entropy de-

coding unit 21 0, an inverse scanning unit 220, an inverse

quantization unit 230., an inverse transform unit 240, an

intra prediction unit 250, an inter prediction unit 2% a

post-processing unit 270, a picture storing unit 280, an

adder 290 and a intra/inter changing switch 295.

[8062] The entropy decoding unit 210 extracts intra

prediction information, inter prediction information and

quantized coefficients information from a received bit

stream. The ntropy decoding unit 21 O transmits the inter

prediction information to the inter prediction unit2f50, intra

prediction information to the intra prediction unit 250 and

the inverse transform unit 240 and the inverse quantized

coefficients information to the inverse scanning unit 220.

{£3063} The inverse scanning unit 220 converts the

quantized coefficients information into a two dimensionai

quantized transform htock. One of a piuraiity of inverse

scan patterns is seiected for the conversion. The inverse

scan pattern is seiected based on at feast one of the

prediction mode and the intra prediction mode. An oper—

ation of the inverse scanning unit 220 is the same as the

inverse operation of the scanning unit 13‘: of HS. 1 For

exampie. if a size of a current transform unit to be de—

coded is iarger than the first reference size, each subset

are inverseiy scanned according to the seiected inverse

scan pattern and an inverse quantized htook having a

size of the transform unit is generated using the piuraiity

of subsets inverseiy scanned.

[£3964] The inverse quantization unit 230 determines a

quantization step size predictor ofthe current coding unit.

The operation. to determine the quantization step size

predictor is same as the procedure of the quantization

unit 130 of HS. 1. The inverse quantization unit adds the

determined quantization step size predictor and a re-

ceived residuai quantization step size to generate a

quantization step size of the current coding unit. The in—

verse quantization unit 230 restores inverse quantized

coefficients using a quantization matrix determined by

the quantization step size The quantization matrix varies

according to the size of the current hiock to he restored.

The quantization matrix may he seiected for a hicck hav-

ing the same size on the basis of at ieast one of a pre-

diction mode and an intra prediction mode of the current
hiock.

[0865} The inverse transform unit 240 inverseiy trans--

forms the inverse quantized hiock to restore a residuat

biock. The inverse transform matrix to he appiied to the

inverse quantized biock is adaptiveiy determined accord--

ing to the prediction mode (intra or inter) and the intra

prediction mode. The determination procedure of the in—

verse transform matrix is the same as the procedure in
the transform unit 120 of HS. 1.

[9656} The adder 290 adds the restored residuai htook

restored by the inverse transform unit 240 and a predic—

tion biock generated by the intra prediction unit 250 or
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the inter prediction unit 260 to generate a reconstructed

image hiock.

[913673 The intra prediction unit 250 restores the intra

prediction mode of the current hiock based on the intra

prediction information received from the entropy decod—

ing unit 210, and generates a prediction oiock according

to the restored intra prediction mode.

{996%} The inter prediction unit 260 restores reference

picture indexes and motion vectors based on the inter

prediction information received from the entropy decod-

ing unit 210, and generated a prediction hiock using the

reference picture indexes and the motion vectors. When

motion compensation with fractionai precision is appiied.

the prediction hiock is generated using an interpotation
fitter.

[01159] The post—processing unit 270 operates the

same as the post-processing unit 160 of FiG. t

[96793 The picture storing unit 280 stores

post—processed reconstructed image by

post--processing unit 270.

[9971} HS. 4 is a mock diagram iiiustrating the intra

prediction unit 150 of a moving picture coding unit 100

according to the present inventi n.

[913723 Referring to HQ. 4. the intra prediction unit 150

inciudes a reference pixei generating unit 151, a refer—

ence pixei tiitering unit 152 a prediction mode determin—

ing unit 153. a prediction htock generating unit 154, a

prediction btook fittering unit 155 and a prediction mode

coding unit 156.

[OMB] The reference pixei generating unit 15’! deter~

mines that it is necessary to generate reference pixeis

for intra prediction, and generates reference pixeis if it is

necessary to generate the reference pixeis.

[@0743 FEG. 5 is a oonceptuat diagram showing posi-

tions ofreference pixeis used for intra prediction accord—

ing to the present invention. As shown in HS. 5, the ref-

erence pixeis consist of above reference pixeis, ieft ref-

erence pixeis and a corner reference pixei of the current

prediction unit. The above reference pixeis of the current

prediction unit are pixeis (regions C and D) present over
douhte the width of the current prediction unit. and the

ieft reference pixeis of the current prediction unit are pix—

eis (regions A and B) present over doubie the height of
the current prediction unit.

[9675} The reference pixei generating unit 151 deter-

mines whether the reference pixeis are avaiiahie or not.

ifone or more reference pixeis are not avaiiabie, the ref—

erence pixei generation unit 151 generatesreference pix--

eis at the unavaitapte positions using avaiiabie reference

pixei.

[913763 First, a case in which aii reference pixeis in any

one of upper and ieft regions of a current prediction unit
to be encoded are unavaiiabie Witt he described.

{GMT} For exampie, when the current prediction unit

is iocated at the upper boundary of a picture or a siice,

the above reference pixeis (regions C and D) and the

corner reference pixei of the current prediction unit do

not exist. When the current prediction unit is tocated at
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the left boundary of a picture or a slice, the left reference

pixels (regions A and B) and the corner reference pixel

do not exist. in those cases. reference pixels are gener-

ated by copying the value of an available pixel closest to

the unavailable pixel. That is, when the current prediction

unit is located at the upper boundary of a picture or a

slice, the above reference pixels can be generated by

copying the uppermost left reference pixel (that is, a ref-

erence pixel located in the uppermost position of region

A). When the current prediction unit is located at the left

boundary of a picture or a slice, the left reference pixels

can be generated by copying the leftmost above refer—

ence pixel (that is, a reference pixel located in the leftmost

position of region C). The above-mentioned method is

applied by default, but the method may vary per se-

quence. rzicture or slice if necessary.

[80%] Next, a case in which some of reference pixels

in an above or left reference pixels of a current prediction
unit to be encoded are unavailable will be described.

There are two cases in which 1 ) available reference pixels

are present in only one direction with respect to the un-

available reference pixels, and 2) available reference pix-

els are present in both directions with respect to the un—

available reference pixels.

Case 1) will be described.

{@679} For example, when the current block is located

at the right boundary of a picture or a slice or a LCU, the

reference pixels covering area D are not available. Also,

when the current block is located at the below boundary

ofa picture or a slice or a LCU, the reference pixels cov—

ering area B are not available. ln this case. the reference

pixels are generated by copying the values of available

pixels closest to the unavailable pixel. Also, the referenc 3

pixels are generated using two or more available pixels
closest to the unavailable pixel.

Case 2) will be described.

[088% For example, when the current block is located

at the upper boundary of a slice and the above left bloclt

of the current block is available. the reference pixels cov—

ering area C are not available, but the reference pixels

covering areas A and D are available. When available

reference pixels are thus present in both directions, one

available reference pixel present at the closest position

in each direction is selected, and reference pixels at the

unavailable positions are generated using the selected

reference pixels tie, the uppermost reference pixel in

region A and the leftmost reference pixel in region D).

{£3081} A value obtained by rounding offan average of

the two reference pixels (pixels present at the closest

positions in the respective directions) may be generated

as a reference pixel value. However, when an unavaila-

ble reference pixel region is large, there is a high possi-

bility that a step difference will occur between an available

pixel and a generated pixel, and thus it is useful to gen--
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eate reference pixels using linear interpolation. Specif—

ically, in consideration of a position with respect to two

availablereference pixels, an unavailable reference pixel

at the current position can be generated.

[@823 Next, a case in which all reference pixels in

above and left sides of a current prediction unit to be

encoded are unavailable will be described. For example,

when a current prediction unit is adjacent to a left upper

boundary of a picture or a slice, there are no available

reference pixels.

[96833 in this case, some or all reference pixels can be

generated using two or more pixels present in the current

prediction unit. The number of pixels that are present in

the current prediction unit and used for generating the

reference pixels may be two or three.

[01134] F G. 6 is a flow chart illustrating a process of

generating reference pixels according to the present in-
vention.

[WEST Referring to FlG. 6, the process of generating

reference pixels using two pixels is as follows. A left

above pixel O and one of a right above pixel E, a left

below pixel A and a right below pixel V of the current

prediction unit may be used.

[913863 When the left above pixel O and the right above

pixel E of the current prediction unit are used, the left

above pixel and the right above pixel are copied to the

corresponding positions on or upper side and the right

above pixel and the copied reference pixels are used to

generate reference pixels covering area C. The reference

pixels are generated using an average or linear interpo~

lation. The reference pixels covering D are generated by

copying the right above pixel E or by using a plurality of

the generated above pixels. When the left above pixel O

and the left below pixel A of the current prediction unit

are used, the same method is applied. When the left

above pixel O and the right below pixel V are used, the

right below pixel \7 is copied to the corresponding refer-

ence pixel position in horizontal direction and vertical di-

rection and then the residual reference pixels are gener—
ated as the same as described above.

[G087] The process of generating reference pixels us--

ing three pixels is as follows. A left above pixel O, a right

above pixel [and a left below pixel A of the current pre~

diction unit may be used. The pixels are copied to the

corresponding reference pixel position and then the re-

sidual reference pixels are generated using the copied

pixels. The residual reference pixels are generated as
the same as described above.

[9938} Meanwhile, when a method as described above

is used, the values of the pixels used to generate the

reference pixels are transmitted to the decoder. To min-
imize the amount of bits to be transmitted, the value of

the left above pixel O and the difference between the

value of the left above pixel O and the values of other

pixels. The value of the left above pixel may be a quan—

tized value or be entropy—coded.

[01139] When a slice type is intra (l), it is more effective

to generate the reference pixels using two or more pixels.
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{06%} Another method ofgenerating reference pixeis

when att reference pixets in upper and teft sides of a cur—

rent prediction unit to be encoded are unavaitabte witt be

described. This method is effective when a siice type is

not intra (t).

[£3991] First, it is determined whether pixets are present

at the same positions as reference pixets of a current

prediction unit in a reference picture encoded previousiy

to a current biock. When pixets are present, the pixets in

the reference picture are copied to generate reference

pixets of the current prediction unit.

[£3992] When pixeis are not present, it is determined

whether pixets are presentatthe ctosest positi ms (t pixet

apart) to reference pixets of the current prediction unit.

When pixets are present, the pixets are copied and used

as the reference pixets of the current prediction unit.

[8093] The reference pixet fittering u.nit.5223rtaptivety

fitters reference pixeis of the current prediction unit.

Low—pass fitter is apptied to smooth a variance of pixet

vaiues between the reference pixets. The tow-pass fitter

may be a B-tap fitter [1, 2, 1] or a 5—tap fitter [‘i, 2, 4, 2, t].

[€26de The fitter may be adaptivety apptied according
to a size of the current ptock if the size of the current

btockis eguat-to or smaiier thanaapredetermined size,

the fitter may not be appiied. The predetermined size may
be 4x4.

{08%} The fitter may atso be;3daptivetyz3pptied at2-

cording toa size of the current btcck and intra predictino
mode.

{$396} if intra prediction mode is the horizontat mode

or theverticztimode, pixets ofa prediction btock are gen-

erated using one reference pixet. Therefore, a fitteris not

apptied in the horizontat mode and the verticat mode. in

the DC mode, a orediction pixet is generated using 2331--

erage of the reference pixets. Therefore, a fitter is not

apptied in the DC mode because the prediction pixet is

not affected hythe difference between the r<23fere.3.ce pix-
ets.

[699?] in the intra prediction mode 3, S or 9 having a
direction of 45° with reference to the horizontat or verticat

direction. a fitter is apt3tied rega rdtess of-the size ofthe

prediction unit or appiied when the current biockis targer

than a smattest prediction unit. Afirstfitter may be apptied

to a prediction unit having a size smaiier thata predeter-

mined size, and a second fitter stronger than the first fitter

may be appiied to a prediction unit having a size equat

to or targer than the predetermined size. The predeter—

mined size may be 162416.

{96%} in the intra prediction modes other than the ver-
ticat mode, the horizontat mode, the DC mode and the

intra prediction mo3e 3 t3 and 9,a fiitet3r may beadaptivety

appiied according to the size ofthe current prediction unit

and the intra prediction mode. However, in the ptanar

mode, fittering of reference pixets may he performed.

{06%} Atso, the fitter may not be apptied to some or ait

reference pixetsdenerated through tinear combination.

{9101)} The prediction btock generating unit 1533 gen—

erates a pred iotir3.: titcck corresponding to the intra pre-—
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diction mode. The prediction btoctt is generated using

the reference pixets or tinear combination of the refer~

ence pixets based on the intra prediction mode. The ref-

erence pixets to be used to generate the prediction biock

may be fittered by the reference pixet fittering unit 352.

{MN} The prediction ptock fitering unit 154 adaptivety

fitters the generated prediction btock according to the in--

tra prediction mode to minimize the residuat signat be-

tween the prediction otock and the current hiock to be

encoded. The difference between a reference pixei and

a prediction pixet adjacent to the reference pixet varies

according to the intra prediction mode. Therefore, fittering

of the prediction pixet adjacent to the reference pixet en—
abtes the difference to be decreased.

[91de in the DC mode, the prediction btock consists

of averages of reference pixets, and a step difference

may occur between pixets in a prediction btock adjacent

to the reference pixeis. Therefore, the prediction pixeis

of upper tine and teft tine which are adjacent to the ref—

erence pixets are fittered using the reference pixets. The

upper teft prediction pixet adjacent two reference pixets

(the upper reference pixei and the teft reference pixet) is

fittered by S—tap fitter. The other prediction pixets (pixets

of upper tine and pixets of teft tine in the prediction htock)

and adjacent to one reference pixet are fittered by Z-tap
fitter.

[@1033 in the verticat mode (mode (3), the diago.at

down-teft mode (mode 6), and the- intra prediction modes

(modes 22, i2, 23, 5, 24, i3, 25) between the mode 0

and mode 6, a prediction ptock is generated using onty

above reference pixets of the prediction unit. Therefore,

the difference between a reference pixei and a prediction

pixet adjacent to the reference pixet and ofthe upper tine

in the prediction tit-och may he iarger as the position of

the prediction pixet goes down.

[9164} Aiso, in the horizontat mode (mode 1), the di-

agonat upright mode (mode 9), and the intra prediction

modes (modes 30, 16, 31,8, 32, ”:7, 33) between the

mode ‘1 and mode .9, a prediction biOCk is generated using

onty teft reference pixets Therefore the difference be—

tween a reference pixet and 23 prediction pixetadjacent

to the reference pixet and of the upper tinein the predic—

tion htock may be targer as the position of the prediction

pixet goes right.

{91%} Accordingty, some prediction pixets of the pre-

diction biock may be fittered for compensate the differ—

ence in directionat infra prediction mode other than DC
mode.

[9166} in the mode 5, att or some prediction pixets ad-

jacent to the teft reference pixei and of teft tine in the

prediction bio-ck are fittered. The pixets of the teft: tine may

be, for exampte, NIQ pixets in a tower portion of the teft

tine. Here, N is the height of the current prediction unit.

{MW} in the mode 9, at! or some prediction pixets ad—

jacent to the above reference pixet and of upper tine "n

the prediction hiock are fittered. The pixeis of the upper

tine may be, for exampte, M12 pixets in a right portion of

the upper tine. Here, M is the width of the current predic-
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tion unit.

[9108} in a predetermined number of directionai intra

prediction modes which are cioser to the mode 6 and

exist between mode 0 and mode 6, the same tittering
method as in the mode 6 can be used. in this case, the

farther from mode number 8 a mode is. the smaiier or

eguai the number of pixeis to be i'iitered may be.

[9139} The same r'iitering method can be used in the

directionat intra prediction modes between mode 1 and
mode 9.

{£3116} Meanwhiie. the fitter is adaptiveiy appiied ac-

cording to the size of the current prediction unit. For ex—

amoie. a tiitered is not appiied to a predetermined size

or iess according to the intra prediction mode.

[9111} The prediction biock fiitering unit 154 may be

integrated into the prediction biock generating unit 153.

Aiso, a prediction biock may be generated to bring about

effects of the prediction biock fittering. in this case. the

prediction biock is generated by using the combination

of the generating operati )n and the fiitering operation.

[@112] The intra predict'on mode determining unit 155

determines the intra prediction mode of a current predic-

tion unit using reference pixeis. The intra prediction mode

determining unit 155 seiects one intra prediction mode

in which the amount of coding bits of a residuai biock is

minimized as the intra prediction mode of the current pre—

diction unit. To generate a residuai biock. a prediction

biock is generated according to each inta prediction

mode. The prediction biock may be generated by using

the reference pixeis fittered by the reference pixei fiitering

unit or may be a biock tittered by the prediction biock

fiitering unit 154.

[£3113] The prediction biock transmitting unit 157 trans—

mits the prediction biock generated mood on the intra

prediction mode by the prediction mode determining unit
155 to the subtracter.

[8114] The prediction mode coding unit 156 encodes

the intra prediction mode of the current prediction unit

determined by the intra prediction mode determining unit

155. The intra prediction mode coding unit 156 may be

integrated into the intra prediction unit 150 or into the

entropy coding unit 140.

[9115} The prediction mode coding unit 158 encodes

the intra prediction mode of the current prediction unit

using an above intra prediction mode of the current pre-

diction unit and a iet't intra prediction mode or’ the current

prediction unit.

[0116} First, the above intra prediction mode and the

ieft intra prediction mode of the current prediction unit

are derived. When there exist a piuraiity ctabove predic—

tion units of the current prediction unit, the piuraiity of

above prediction units are scanned in a predetermined

direction (for exam pie, from right to ier’t) to determine the

intra prediction mode of a first avaiiabte prediction unit

as an above intra prediction mode. Aiso. when there exist

a piuraiity of ieft prediction units of the current prediction

unit, the piuraiity of ieft prediction units are scanned in a

predetermined direction (for exam pie, from bottom to top)
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to determine the intra prediction mode of a first avaiiabie

prediction unit as a iett intra prediction mode. Aiterna~

tiveiy. among a piuraiity oi'avaiiabie prediction units, the

intra prediction mode oian avaiiabie prediction unit hav-

ing the iowest intra prediction mode number may be set

as an above intra prediction mode.

[G117] When the above intra prediction mode or the

iet't intra prediction mode is not avaiiabie, the DC mode

(mode 2) may be set to as the above intra prediction

mode or the ieft intra prediction mode. The above intra

prediction mode or the iett intra prediction mode is treated

as unavaiiabie when there does notexista corresponding

prediction unit.

[9118} Next, the above intra prediction mode or the ieft

intra prediction mode is converted into one of the prede-

termined number of intra prediction modes when the

above intra prediction mode number or the iett intra pre-

diction mode number is equai to or greater than the

number ofintra prediction modes permissibie forthe cur—

rent prediction unit. The predetermined numbermay vary

according to a size of the current prediction unit. For ex—

am pie, when the size ofthe current prediction unit is 4 X4,

the intra prediction mode is converted into one of nine

modes (mode (3 to mode 8), and when the size of the

current prediction unit is 54x54, the intra prediction mode

is mapped into one of three modes (mode 0 to mode 2).

The intra prediction mode may be converted into one of

the intra prediction modes permissibie for the current pre—
diction unit.

[0119] Next, it the intra prediction mode of the current

prediction unit is the same as any one of the above and

ier’t intra prediction modes. a [tag indicating that the intra

prediction mode of the current prediction unit is the same

as any one of the above and ieft intra prediction modes

and a tiag indicating one of the above and ieft intra pre—
diction modes are transmitted to the decoder. in this case,

it the above and ieft intra prediction modes are same. the

iiag indicating one of the above and ieft intra prediction

modes can be omitted. Aiso, if oniy one of the above and

iett intra prediction modes is avaiiabie and the avaitabie

intra prediction mode is same with the intra prediction

mode of the current prediction biock. the flag indicating

one of the above and iett intra prediction modes can be
)mitted.

[131293 But, if the intra prediction mode of the current

prediction unit is not the same as any one of the above

and iett intra prediction modes. the intra prediction mode

number of the current prediction unit is compared with

the above intra prediction mode numberand the ieft intra

prediction mode number. The number of cases in which

the ie'it or upper intra prediction mode numbers is not

greaterthan the intra prediction mode number of the cur-

rent prediction unit is caicuiated, and a vaiue obtained

by subtracting the number or" cases from the intra predic—

tion mode number of the current prediction unit is deter—

mined as a finai intra prediction mode number oithe cur-

rent prediction unit to be transmitted. Here, when the ieft

and upper intra prediction mode numbers are identicat,
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the ieft and upper intra prediction modes are regarded
as one.

[8121] According to whether or not the upper and ieft

intra prediction modes are identicai, a tabie for entro-

py—coding the determined finai intra prediction mode is
determined.

[0122} FEG. 7 is a biock diagram iiiustrating the intra

prediction unit 250 of a moving picture decoding appa-

ratus 200 according to the present invention.

[8123] The intra prediction unit 25 . according to the

present invention inciudes a prediction rncde decoding

unit 251, a reference pixei generating unit 252, a refer—

ence pixei fiitering unit253. a prediction biock generating

unit 254, a prediction biocit tittering unit 255 and a pre-

diction biock transmitting unit 255.

[9124} 'The prediction mode decoding unit25i restores

the intra prediction mode of a current prediction unit as
foiiows.

[£3125] First, the prediction mode decoding unit 251 re—
ceives additionai information inciuded in the additionai

information container for generating a prediction biock.

The additionai information inciudes a prediction fiag and

residuai prediction information. T'he prediction tiag indi—

cates whether the intra prediction mode of the current

prediction unit is the same as one of intra prediction

modes of adjacent prediction units. 'The residuai predic—

tion information inciudes information determined by the

prediction fiag. if the prediction fiag is the residuai pre-

diction information may inciude an index of the intra pre-

diction mode candidate. T'he index of the intra prediction

mode designates the intra prediction mode candidate. if

the prediction fiag is G, the residuai information may in—

ciude residuai intra prediction mode number.

[0126} intra prediction mode candidates of the current

prediction unit are derived. The intra prediction mode

candidates are derived using intra prediction modes of

adjacent prediction units. For convenience. a case in

which the intra prediction mode candidate of the current

prediction unitare iimited to upperand ieft intra prediction

modes wiii be described. When there are a piuraiity of

above prediction u nits or a piuraiity of ieit prediction units,

the intra prediction mode of the above or ieft prediction

unit is determined as the same as described in the op—

eration of the intra prediction encoding unit 155 of the

coding apparatus 100. Aiso, when the mode number of

an ayaiiabie intra prediction mode candidate is eduai to

or greaterthan the number ofintra prediction modes per—
missibie tor the current: prediction u nit, the avaiiabie intra

prediction mode candidate is converted into one of the

permissibie modes for the current prediction unit as de—

scribed in the intra prediction encoding unit 155.

{£3127} Next, when the received prediction fiag indi-

cates that the current prediction unit has the same intra

prediction mode as an adjacent prediction unit. and there

is the prediction mode candidate index, a prediction

mode indicated by the prediction mode candidate index

is determined as the intra prediction mode of the current

prediction unit.
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[9128} if the received prediction fiag indicates that the

current prediction unit has the same intra prediction mode

as an adjacent prediction unit. but there is no prediction

mode candidate index and one avaiiabie intra prediction

mode of the adjacent prediction unit, the avaiiabie intra

prediction mode is restored to the intra prediction mode

of the current prediction unit.

[9129} ifthe received prediction fiag indicates that the

current prediction unit does not have the same intra pre~

diction mode as an adjacent prediction unit, a received

residuai intra prediction mode vaiue is compared with

intra prediction mode numbers of the ayaiiabie intra pre—

diction mode candidates to restore the intra prediction

mode of the current prediction unit.

[9139} The reference pixei generating unit 252 gener-

ates reference pixeis using the same method as de~

scribed in the reference pixei generating unit 151 of the

coding apparatus 100. However. the reference pixei gen-

erator 252 is different from the reference pixei generator

5“: of the coding apparatus; 100 in that it a taptiveiy gen--

erates reference pixeis according to the intra prediction

mode restored by the prediction mode decoder 251 . That

is, the refer ,nce pixei generating unit 252 may generate

reference pixeis oniy when the reference pixeis used for

generating a prediction biock and determined by the intra

prediction mode are not avaiiabie.

[@1313 The reference pixei iiitering unit 253 adaptiveiy

fitters the reference pixeis based on the intra prediction

mode restored by the prediction decoding unit 251 and

a size of the prediction biock. The fittering condition and

a fiiter are same as those of the reference pixei fiitering

unit 152 of the coding apparatus 100.

[£31323 The prediction biock generating unit 254 gen—

erates a prediction biock using the reference pixeis ac-

cording to the intra prediction mode restored by the pre—

diction mode decoding unit 251.

[M 333 The prediction biock fittering unit 255 adaptiveiy

fitters the prediction biock according to the intra prediction

mode restored by the prediction mode decoding unit 251.

'The fittering operation is the same as thatofthe prediction

biock fittering unit 154 of the coding apparatus 100.

[9134} The prediction biock transmitting unit 256 trans—

mits the prediction biock received from the prediction

biock generator 254 or the prediction biock fittering unit
255 to the adder 290.

Ciaims

1. A prediction biock generating device ofa moving pic

ture )‘ecoding a; paratus, comprising:

a prediction mode decoding unit configured to

determine an intra prediction mode of a current

prediction unit using additionai information in—
ciuded in a received additionai information con-

tainer and intended to generate a prediction
biocit. and avaiiabie intra prediction mode can-
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didate information of the current prediction unit;

a reference pixei generating unit configured to

generate reference pixels at unavailable posi-

tions using available reference pixels so as to

generate a intra prediction block;

a reference pixel filtering unit configured to

adaptively filter reference pixels adjacent to the

current prediction unit on the basis of the deter-

mined intra prediction mode of the current pre—

diction unit orsize information on the current pre-
diction unit; and

a prediction block generating unit configured to

generate a prediction block of the current pre—

diction unit using reference pixels correspond-

ing to the determined intra prediction mode of

the current prediction unit.

2: The prediction hiock generating device of claim 1,,

further comprising:

a predict'on hiockliitering unit configured to filter

some pixels in the prediction block generated

by the prediction block generating unit on the

basis of the determined in tra prediction mode of

the current prediction unit,

wherein positions of the some pixels are deter—

mined according to the intra prediction mode.

The prediction block generating device of claim 1,

wherein. when available pixeis are present in only

one direction, the reference pixel generating unit

generates the reference pixels at the unavailabie po—

sitions using the closest available pixel.

The prediction clock generating device of claim 1,

wherein the reference pixel filtering unit adaptively

performs filtering according to the size of the current
prediction unit.

The predicti n hiock generating device of ciaim 1,

wherein the reference pixel filtering unit filters the

reference pixels using a fitter of which value is [1, 2,

n.

The prediction hiock generating device of claim 1,,

wherein the reference pixel filtering unltdoes not per—

form filtering on a prediction unit having a predeter—
mined size or less.

The prediction block generating device of claim 1,

wherein. when an intra prediction mode in which one

reference pixel is used to generate each pixel in the

prediction block is applied, the reference pixel filter—

ing unit does not filter the reference pixels.

The prediction block generating device of claim 1,

wherein the reference pixel filtering unit does not fil—

ter the reference pixels in a pianar mode.

20

40

Oi {Fl

9.

1E).

22

The prediction block generating device of claim 2,

wherein the prediction block filtering unit generates

the prediction hicck using the reference pixels on

any one ofa left side and an upper side, and filters

some pixels in the prediction block generated ac—

cording to an intra prediction rnode having a direction
of 45" with reference to a horizontal direction or a

vertical direction.

The prediction block generating device of claim 1,

wherein the prediction block filtering unit filters ref-

erence pixels in an intra prediction mode having a
direction of 45° with reference to a horizontal direc—

tion or a vertical direction.
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U.S. Ser. No. 14/825,825 DOCKET: PA0929-20

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Assignee: ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE

Inventor(s): Jin Ho LEE et al. Group Art Unit: 2482

US. Serial No.: 14/825,825 Examiner: to be assigned

Title: METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING

ADAPTIVE FILTER

TRANSMITTAL OF A PETITION UNDER 37 CFR 1.78(e)

 
Office of Petitions

The Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

Dear Sir or Madam:

The present US. Patent Application No. 14/825,825 filed on August 13, 2015

requires claims for the benefit of a prior-filed international application

PCT/KR201 1/002514 filed on April 11, 2011. Therefore, the applicant hereby petitions

to claim the benefit of a prior-filed international application by submitting the following:

1. Reference required by 35 U.S.C. 120 and 37 CFR 1.78(d)(2) included in the

corrected Application Data Sheet;

2. The fee under 37 CFR 1.17(m) ($850.00 for small entity); and

3. A statement that the entire detay between the date the benefit cietm was due

under 37 CFR 1.78(d)(3) and the date the benefit eiaim was flied was unintentionat.

The USPTO is encouraged to contact the undersigned by telephone to discuss

any issues remaining.

Respectfully submitted,

Dated: April 6, 2016

Electronic signature: /W. William Park/

W. William Park, Reg. No. 55,523
William Park & Associates Ltd.

930 N. York Road, Suite 201

Hinsdale IL 60521
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U.S. Ser. No. 14/825,825 DOCKET: PA0929-2C

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Assignee: ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE

Inventor(s): Jin Ho LEE et al. Group Art Unit: 2482

US. Serial No.: 14/825,825 Examiner: to be assigned

Title: METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING

ADAPTIVE FILTER

STATEMENT UNDER 37 C.F.R. 1.78(e)(3)

 
Office of Petitions

The Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

Sir or Madam:

With respect to the above-identified non-provisional application filed on August

13, 2015, the applicant respectfully submits that the entire delay between the date the

benefit claim of the international application PCT/KR2011/002514 was due under 37

CFR 1.78(d)(3) and the date the benefit claim of said international application was filed

was unintentional.

The applicant asserts the parent application of the above-identified application

(13/640,014) provides sufficient information that the entire delay was indeed

unintentional.

The USPTO is encouraged to contact the undersigned by telephone to discuss

any issues remaining.

Respectfully submitted,

Dated: April 6, 2016

Electronic signature: /W. William Park/

W. William Park, Reg. No. 55,523
William Park & Associates Ltd.

930 N. York Road, Suite 201

Hinsdale IL 60521

630-908-7652
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Deposit Account 506178

Authorized User DAVID,JONATHAN

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 CFR 1.16 (National application filing, search, and examination fees)
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Charge any Additional Fees required under 37 CFR 1.19 (Document supply fees)

Charge any Additional Fees required under 37 CFR 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges)
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.

 
Unified EX1002 Page 976



IPR2021-00827 
Unified EX1002 Page 977

Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

CORRECTED ADS FORM

Application Number
14825825

Title of Invention

METHOD AND APPARATUS FOR PERFORMING lNTRA-PREDICTION USING ADAPTIVE FILTER 
Inventor Information

**If no data is shown, no data has been corrected**

Data of Record Updated Data

Order Number

Name

City

Country of
Residence

 
Mailing Address of Inventor

Address 1

City,State/Province,
Postal Code

Country

Corrected ADS 1.0 lPR2021-00827
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Application Information

Data of Record Updated Data

Title oflnvention

METHOD AND APPARATUS FOR PERFORMING INTRA-

PREDICTION USING ADAPTIVE FILTER 
Attorney Docket
Number PAO929—2C

Entity Type
Small

Domestic Benefit/National Stage Information

**If no data is shown, no data has been corrected**

This section allows for the applicant to either claim benefit under 35 U.S.C.119(e),120,121,365(c),or 386(c) or indicate National Stage

entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 35 US.
C. 1 19(e) or 120, and 37 CFR1.78(a).

Data of Record Updated Data

Prior Application Status .
pen Ing

Application Number 14825825

C t' 't T
on InUI y ype CON

Prior Application
Number 13640014

Filing Date
(YYYY-MM-DD)

Patent Number

2012-10-08

Issue Date

(YYYY-MM-DD) 0001 -01 -01

Corrected ADS 1.0 lPR2021-00827
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record Updated Data

Prior Application Status .
pending

Application Number 13640014

Continuity Type

Prior Application
Number PCT/KR2011/002514

Filing Date
(YYYY-MM-DD)

Patent Number

2011-04-11

lzU1—l

Issue Date

(YYYY-MM-DD)

Foreign Priority Information

**If no data is shown, no data has been corrected**

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 1 19(b) and 37 CFR 1.55. When priority is claimed to a foreign application

that is eligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1 ) and (2). Under the PDX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR1.55(g)(1).

Data of Record Updated Data

10-2011-0032766

Data of Record Updated Data

Application Number 10-2011-0026079

Countr

_—fl
Filing Date 2011-03-23

_—
Corrected ADS 1.0 lPR2021-00827
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record Updated Data

Application Number 10-2010—0032778

Country

Filing Date 2010-04-09

Access Code

IX30

Applicant Information

**If no data is shown, no data has been corrected**

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 ofTitle 37 of CFR to

have an assignment recorded by the Office.

Data of Record Updated Data

Applicant Type

Ifapplicant is the legal
representative, indicate the

authority to file the patent
application, the inventor is

Name of the Deceased or

Legally lncapacitated
Inventor

Applicant is an

Organization

Name

Organization Name

Address 1

Address 2

City,State/Province,Posta|
Code

Country

Phone Number

Fax Number

Corrected ADS 1.0 lPR2021-00827
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Email Address

Assignee Information including Non-Applicant Assignee Information

**If no data is shown, no data has been corrected**

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 ofTitle 37 of

the CFR to have an assignment recorded in the Office

Data of Record Updated Data

Order

Applicant is an

Organization

Name

Organization Name

Mailing Address

Address 1

Address 2

City,State/Province,Posta|
Code

Country

Phone Number

Fax Number

Email Address

Signature

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR1.33(b).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.g., corporation

or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner, a_Hjoint inventors who are

the applicant, or one or morejoint inventor-applicants who have been given power of attorney (e.g., see USPTO Form PTO/AIA/81) on

behalf ofa_Hjoint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Signature Registration Number
/WOOCHOON PARK/ 55523

First Name Last Name

WOOCHOON PARK 
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addl'ESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Viigmia 22313-1450www.uspto.gov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/825,825 08/13/2015 Jin H0 LEE PA0929-2C

CONFIRMATION NO. 1431

96767 PUBLICATION NOTICE

William Park & Associates LTD.

930 N. York Road, Suite 201 111111111 11111111111111111111101101101110110100111111111111111111111 1111111111111111111111111111
Hinsdale, IL 60521

Title:METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING ADAPTIVE FILTER

Publication No.US-2016-0044337-A1

Publication Date:02/11/2016

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37

CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the

Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to

applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth

in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of

Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,

by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent

Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and

Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, Viigmia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/825,825 08/13/2015 Jin Ho LEE PA0929-2C

CONFIRMATION NO. 1431

96767 IMPROPER CFR REQUEST

William Park & Associates LTD.

930 N. York Road, Suite 201 lllllllllllllllllIllllIIHLIIIIIILIIIIllllIlllllllllIllIlIlIlIllllllllllllllllllllllllll
Hinsdale, IL 60521 0000799

Date Mailed: 01/20/2016

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT

Continuity, Priority Claims, Petitions, and Non-Publication Requests

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:

' The priority or continuity claim has not been entered because it was not filed during the required time period.

Applicant may wish to consider filing a petition to accept an unintentionally delayed claim for priority. See 37
CFR 1.55 or 1.78.

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mmasfaW/
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U.S. Ser. No. 14/825,825 PATENT

DOCKET: PA0929-20

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

|nventor(s): Jin Ho LEE et aI. Group Art Unit: 2482

Title: METHOD AND APPARATUS FOR PERFORMING lNTRA-PREDICTION USING

ADAPTIVE FILTER

 
CORRECTED APPLICATION DATA SHEET

CLAIMING PRIORITY THROUGH REFERENCE

The Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

Dear Sir/Madam:

The present application is a continuation of US13/640,014 (filed on October 8,

2012),which is a 371 of The PCT application PCT/KR2011/002514filed on April 11,

2011 which claims foreign priority to Korean applications KR10-2010-0032778, KR10-

2011-0026079, and KR10-2011-0032766, filed April 09, 2010, March 23, 2011, and

April 08, 2011 respectively.

The intermediate PCT application information was inadvertently omitted in the

Application Data Sheet filed on August 13, 2015 for the present application. The

missing PCT information resulted in a broken chain of benefit. As such, the three foreign

priority applications were omitted from the Filing Receipt, though they were submitted in

the ADS filed August 13, 2015.

Upon resubmission of the ADS during the pendency of the prior filed

applications, and within 4 months from the filing of the present application, the applicant

asserts that the three foreign priority applications are hereby claimed through continuity.

The following documents are submitted herewith:

1) A Web Based E-processing ADS showing correct benefit information and the

additions underlined.

Page 1 of 2
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U.S. Ser. No. 14/825,825 PATENT

DOCKET: PA0929-ZC

2) A supplemental Application Data Sheet to replace the previously filed

Application Data Sheet.

Additionally, the applicant requests that a Corrected Filing Receipt be issued

reflecting the changes indicated here and proven through reference.

The USPTO is encouraged to contact the undersigned by telephone to discuss

any issues remaining.

Respectfully submitted,

Dated: January 13, 2016

Electronic signature: /W. William Park/

W. William Park, Reg. No. 55,523
William Park & Associates Ltd.

930 N. York Road, Suite 201

Hinsdale IL 60521

630-908-7652

Page 2 of 2
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

CORRECTED ADS FORM

Application Number
14825825

Title of Invention

METHOD AND APPARATUS FOR PERFORMING lNTRA-PREDICTION USING ADAPTIVE FILTER 
Inventor Information

**If no data is shown, no data has been corrected**

Data of Record Updated Data

Order Number

Name

City

Country of
Residence

 
Mailing Address of Inventor

Address 1

City,State/Province,
Postal Code

Country

Corrected ADS 1.0 lPR2021-00827
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Application Information

Data of Record Updated Data

Title oflnvention

METHOD AND APPARATUS FOR PERFORMING INTRA-

PREDICTION USING ADAPTIVE FILTER 
Attorney Docket
Number PAO929—2C

Entity Type
Small

Domestic Benefit/National Stage Information

**If no data is shown, no data has been corrected**

This section allows for the applicant to either claim benefit under 35 U.S.C.119(e),120,121,365(c),or 386(c) or indicate National Stage

entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by 35 US.
C. 1 19(e) or 120, and 37 CFR1.78(a).

Data of Record Updated Data

Prior Application Status .
pen Ing

Application Number 14825825

C t' 't T
on InUI y ype CON

Prior Application
Number 13640014

Filing Date
(YYYY-MM-DD)

Patent Number

2012-10-08

Issue Date

(YYYY-MM-DD) 0001 -01 -01

Corrected ADS 1.0 lPR2021-00827
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record Updated Data

Prior Application Status .
pending

Application Number 13640014

Continuity Type

Prior Application
Number PCT/KR2011/002514

Filing Date
(YYYY-MM-DD)

Patent Number

2011-04-11

lzU1—l

Issue Date

(YYYY-MM-DD)

Foreign Priority Information

**If no data is shown, no data has been corrected**

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet

constitutes the claim for priority as required by 35 U.S.C. 1 19(b) and 37 CFR 1.55. When priority is claimed to a foreign application

that is eligible for retrieval under the priority document exchange program (PDX) the information will be used by the Office to

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1 ) and (2). Under the PDX program, applicant bears the ultimate

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR1.55(g)(1).

Data of Record Updated Data

10-2010-0032778

Data of Record Updated Data

Application Number 10-2011-0026079

Countr

_—fl
Filing Date 2011-03-23

_—
Corrected ADS 1.0 lPR2021-00827
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Data of Record Updated Data

Application Number 10-2011-0032766

Country

Filing Date 2011-04-08

Access Code

IX30

Applicant Information

**If no data is shown, no data has been corrected**

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 ofTitle 37 of CFR to

have an assignment recorded by the Office.

Data of Record Updated Data

Applicant Type

Ifapplicant is the legal
representative, indicate the

authority to file the patent
application, the inventor is

Name of the Deceased or

Legally lncapacitated
Inventor

Applicant is an

Organization

Name

Organization Name

Address 1

Address 2

City,State/Province,Posta|
Code

Country

Phone Number

Fax Number

Corrected ADS 1.0 lPR2021-00827
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Email Address

Assignee Information including Non-Applicant Assignee Information

**If no data is shown, no data has been corrected**

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 ofTitle 37 of

the CFR to have an assignment recorded in the Office

Data of Record Updated Data

Order

Applicant is an

Organization

Name

Organization Name

Mailing Address

Address 1

Address 2

City,State/Province,Posta|
Code

Country

Phone Number

Fax Number

Email Address

Signature

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR1.33(b).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.g., corporation

or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner, a_Hjoint inventors who are

the applicant, or one or morejoint inventor-applicants who have been given power of attorney (e.g., see USPTO Form PTO/AIA/81) on

behalf ofa_Hjoint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.
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Document Description: Application Data Sheet to update/correct info
Doc Code: ADS.CORR

Signature Registration Number
/WOOCHOON PARK/ 55523

First Name Last Name

WOOCHOON PARK 
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Electronic Acknowledgement Receipt

“—

——

METHOD AND APPARATUS FOR PERFORMING INTRA—PREDICTION USING

Title of Invention: ADAPTIVE FILTER

——

——
——

Payment information:

File Listing:

Document . . File Size(Bytes)/ Multi Pages

PAO929—2C_Transmittal_Letter.

pdf

 
Request for Corrected Filing Receipt 48be7e8dfcdec83fe0066bc6563132d087a I

5541

Information:
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Application Data Sheet to update/
. CorrectedADS.pdfcorrect Info ffe882b78332be386c6b503b7f66cf471935

d089

Information:

Total Files Size (in bytes)

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addl'fiss. COMMISSIONER FOR PATENTSPO Box 1450 

Alexandria, Vfigmia 22313-1450wwwuspto .gov

APPLICATION FILING or GRP ART
NUMBER 371(0) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

3 114/825,825 08/13/2015 2482 730 PA0929-2C

 
   

CONFIRMATION NO. 1431

96767 UPDATED FILING RECEIPT

323iaNl‘l’oiLkéo’Qifé‘ilfiéezofim' llllllllllllllllllllllIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIlllllllllllllllllllllll
Hinsdale, IL 60521

Date Mailed: 11/02/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Jin Ho LEE, Daejeon-si, KOREA, REPUBLIC OF;

Hui Yong KIM, Daejeon-si, KOREA, REPUBLIC OF;

Se Yoon JEONG, Daejeon-si, KOREA, REPUBLIC OF;

Suk Hee CHO, Daejeon-si, KOREA, REPUBLIC OF;

Ha Hyun LEE, Seoul, KOREA, REPUBLIC OF;

Jong Ho KIM, Daejeon-si, KOREA, REPUBLIC OF;

Sung Chang LIM, Daejeon-si, KOREA, REPUBLIC OF;

Jin Soo CHOI, Daejeon-si, KOREA, REPUBLIC OF;

Jin Woong KIM, Daejeon-si, KOREA, REPUBLIC OF;

Chie Teuk AHN, Daejeon-si, KOREA, REPUBLIC OF;

Applicant(s)

Electronics and Telecommunications Research Institute, Daejeon, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 96767

Domestic Priority data as claimed by applicant

This application is a CON of 13/640,014 10/08/2012

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to

foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices

(PTO/SB/39 or its equivalent) has been received by the USPTO.

page 1 of 3
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If Required, Foreign Filing License Granted: 08/27/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/825,825

Projected Publication Date: 02/11/2016

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

Title

METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING ADAPTIVE FILTER

Preliminary Class

375

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generaI/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for

business investment, innovation, and commercialization of new technologies. The US. offers tremendous resources

and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to

promote and facilitate business investment. SelectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,

and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1 -202-482—6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/825,825

APPLICATION AS FILED - PART I OTHER THAN

Column 1 (Column 2) SMALL ENTITY SMALL ENTITY

BASIC FEE
(37 CFR1.16(a) (b) or (0))
SEARCH FEE
(37 CFR1.16(k) (i) or(m))

EXAMINATION) FOEE»(37 CFR1. 16(0

If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41 (a)(1)(G) and 37 CFR1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

* lfthe difference in column 1 is less than zero, enter ”0” in column 2.

APPLICATION AS AMENDED - PART II

OTHER THAN

(Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 CFR1.16(i))

Independent(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE

(Column 2) (Column 3)
OLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 OFR1. 16(i))
Independent

(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE ADD'L FEE

* lfthe entry in column 1 is less than the entry in column 2, write ”0” in column 3.
** lfthe ”Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter ”20”.

*** If the ”Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter ”3”.
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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U.S. Ser. No. 14/825,825 PATENT

DOCKET: PA0929-2C

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Jin Ho LEE et al. Group Art Unit: 2482
 

U.S. Serial No.: 14/825,825 Examiner: n/a
 

Filing Date: August 13, 2015
  

Title: METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING

ADAPTIVE FILTER 

REPLY TO NOTICE OF INCOMPLETE REPLY

Mail Stop Missing Parts
The Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

Dear Sir/Madam:

The applicant received the Notice of Incomplete Reply mailed October 23, 2015,

maintaining the due dates of the Notice to File Corrected Application Papers ("the

Notice") mailed August 28, 2015, setting a 2-month shortened statutory period for a

reply ending on October 28, 2015. The Notice to File Corrected Application Papers

required an amendment to the specification or replacement drawings in compliance with

37 CFR 1.84 for FIGS. 8-9. Enclosed is a copy of the Notice of Incomplete Reply.

In response, the applicant submits herewith replacement drawings in compliance

with 37 CFR 1.84. Included is a marked up version along with a clean version to remove

drawings labeled “FIG. 8” and “FIG. 9” and replace it with "FIG. 8." (FIG. 8 has been

canceled and FIG. 9 has been renumbered to FIG. 8).

The applicant hereby asserts that the substitute specification filed herewith

contains no new matter.

The USPTO is encouraged to contact the undersigned by telephone to discuss

any issues remaining.
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U.S. Ser. No. 14/825,825 PATENT

DOCKET: PA0929-2C

Respectfully submitted,

Dated: October 26, 2015

Electronic signature: /W. William Park/

W. William Park, Reg. No. 55,523
William Park & Associates Ltd.

930 N. York Road, Suite 201

Hinsdale IL 60521

630-908-7652

Page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/825,825 08/13/2015 Jin H0 LEE PA0929-2C

CONFIRMATION NO. 1431

96767 FORMALITIES LETTER

William Park & Associates LTD.

930 N. York Road, Suite 201 lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll00000007822993
Hinsdale, IL 60521

Date Mailed: 10/23/2015

NOTICE OF INCOMPLETE REPLY (NONPROVISIONAL)

Filing Date Granted

The US. Patent and Trademark Office has received your reply on 10/15/2015 to the Notice to File Missing Parts

(Notice) mailed 08/28/2015 and it has been entered into the nonprovisional application. The reply, however,

does not include the following items required in the Notice. A complete reply must be timely filed to prevent

ABANDONMENT of the above-identified application. Replies should be mailed to: Mail Stop Missing Parts,
Commissioner for Patents, PO. Box 1450, Alexandria VA 22313-1450.

Applicant is given TWO MONTHS from the date of the Notice to File Missing Parts (Notice) mailed 08/28/2015

within which to file all required items and pay any fees required below to avoid abandonment. Extensions of time

may be obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

Items Required to Avoid Abandonment:

The required items noted below SHOULD be filed along with any items required above. The filing date of this

nonprovisional application will be the date of receipt of the items required above.

The application is informal since it does not comply with the regulations for the reason(s) indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

' A substitute specification in compliance with 37 CFR 1.52, 1.121 (b)(3), and 1.125, is required. The substitute

specification must be submitted with markings and be accompanied by a clean version (without markings) as

set forth in 37 CFR 1.125(c) and a statement that the substitute specification contains no new matter (see 37

CFR 1.125(b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be

scanned or properly stored because:

' The application contains drawings, but the specification does not contain a brief description of the several

views of the drawings as required by 37 CFR 1.74 and 37 CFR 1.77(b)(9).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required

application size fee.

page 1 of 2
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing

or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more

information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy

of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".

https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or

visit our website at http://www.uspto.gov/ebc.

If you are not using EFS—Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101 .

/dnguyen/
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Marked Up Drawings

U.S. Serial No. 14/825,825
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FIG. 3
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FIG. 6
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FIG. 8
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FIG. 9
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Replacement Drawings

U.S. Serial No. 14/825,825
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FIG. 3
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FIG. 6
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Replacement Sheet

U.S. Serial No. 14/825,825

FIG. 8
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Electronic Acknowledgement Receipt

METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING

TItle of Invention: ADAPTIVE FILTER

First Named Inventor/Applicant Name: Jin Ho LEE

Customer Number: 96767

Woochoon William Park/Mariana Maxey

Filer Authorized By: Woochoon William Park

Attorney Docket Number: PAO929—2C

Receipt Date: 26-OCT-201 5

Filing Date: 13-AUG-2015

Time Stamp: 19:04:11

Application Type: Utility under 35 USC111(a)

 
Payment information:

Submitted with Payment

File Listing:

Document Document Descri tion File Size(Bytes)/ Multi Pages
Number p Message Digest Part /.zip (if appl.)

Applicant Response to Pre-Exam PAO929-2C_Transmittal_with_c

Formalities Notice opy_of_N|R.pdf 5762380968def9f15dfa2cd3e1512f96b951
431 a

Information:
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245029

Drawings-only black and white line PAO929—2C_Substitute_drawin
drawings gs.pdf b3819ei37143b9b42ad2c26b62baea8522

662314

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/825,825

APPLICATION AS FILED - PART I OTHER THAN

Column 1 (Column 2) SMALL ENTITY SMALL ENTITY

BASIC FEE
(37 CFR1.16(a) (b) or (0))
SEARCH FEE
(37 CFR1.16(k) (i) or(m))

EXAMINATION) FOEE»(37 CFR1. 16(0

If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41 (a)(1)(G) and 37 CFR1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

* lfthe difference in column 1 is less than zero, enter ”0” in column 2.

APPLICATION AS AMENDED - PART II

OTHER THAN

(Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 CFR1.16(i))

Independent(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE

(Column 2) (Column 3)
OLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 OFR1. 16(i))
Independent

(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE ADD'L FEE

* lfthe entry in column 1 is less than the entry in column 2, write ”0” in column 3.
** lfthe ”Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter ”20”.

*** If the ”Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter ”3”.
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/825,825 08/13/2015 Jin H0 LEE PA0929-2C

CONFIRMATION NO. 1431

96767 FORMALITIES LETTER

William Park & Associates LTD.

930 N. York Road, Suite 201 lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll00000007822993
Hinsdale, IL 60521

Date Mailed: 10/23/2015

NOTICE OF INCOMPLETE REPLY (NONPROVISIONAL)

Filing Date Granted

The US. Patent and Trademark Office has received your reply on 10/15/2015 to the Notice to File Missing Parts

(Notice) mailed 08/28/2015 and it has been entered into the nonprovisional application. The reply, however,

does not include the following items required in the Notice. A complete reply must be timely filed to prevent

ABANDONMENT of the above-identified application. Replies should be mailed to: Mail Stop Missing Parts,
Commissioner for Patents, PO. Box 1450, Alexandria VA 22313-1450.

Applicant is given TWO MONTHS from the date of the Notice to File Missing Parts (Notice) mailed 08/28/2015

within which to file all required items and pay any fees required below to avoid abandonment. Extensions of time

may be obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

Items Required to Avoid Abandonment:

The required items noted below SHOULD be filed along with any items required above. The filing date of this

nonprovisional application will be the date of receipt of the items required above.

The application is informal since it does not comply with the regulations for the reason(s) indicated below.

The required item(s) identified below must be timely submitted to avoid abandonment:

' A substitute specification in compliance with 37 CFR 1.52, 1.121 (b)(3), and 1.125, is required. The substitute

specification must be submitted with markings and be accompanied by a clean version (without markings) as

set forth in 37 CFR 1.125(c) and a statement that the substitute specification contains no new matter (see 37

CFR 1.125(b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be

scanned or properly stored because:

' The application contains drawings, but the specification does not contain a brief description of the several

views of the drawings as required by 37 CFR 1.74 and 37 CFR 1.77(b)(9).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required

application size fee.

page 1 of 2
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing

or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more

information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy

of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".

https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or

visit our website at http://www.uspto.gov/ebc.

If you are not using EFS—Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101 .

/dnguyen/
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U.S. Ser. No. 14/825,825 PATENT

DOCKET: PA0929-2C

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

lnventor(s): Jin Ho LEE et al. Group Art Unit: 2482 

U.S. Serial No.: 14/825,825 Examiner: n/a 
Filing Date: August 13, 2015 

Title: METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING

ADAPTIVE FILTER

 
REPLY TO NOTICE TO FILE CORRECTED APPLICATION PAPERS

Mail Stop Missing Parts
The Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

Sir:

In the Notice to File Corrected Application Papers ("the Notice") mailed August

28, 2015, setting a 2-month shortened statutory period for a reply ending on October 28,

2015, amendment to the specification or replacement drawings in compliance with 37

CFR 1.84 for FIGS. 8-9 were required.

In response, the applicant submits a replacement drawing for FIG. 8 in

compliance with 37 CFR 1.84. The replacement drawing of FIG. 8 replaces the

originally filed drawings labeled “FIG. 8” and “FIG. 9” (where FIG. 8 has been canceled

and FIG. 9 has been renumbered to FIG. 8).

The USPTO is encouraged to contact the undersigned by telephone to discuss

any issues remaining.

Respectfully submitted,

Dated: October 15, 2015

Electronic signature: /W. William Park/

W. William Park, Reg. No. 55,523
William Park & Associates Ltd.

930 N. York Road, Suite 201

Hinsdale IL 60521

630-908-7652
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U.S. Ser. No. 14/825,825 PATENT

DOCKET: PA0929-2C

Replacement Sheet

U.S. Serial No. 14/825,825

FIG. 8

800 900

810 910

rPrecess ProcessoO r

820 920 

Page 2 of 2

|PR2021-00827

Unified EX1002 Page 1028



IPR2021-00827 
Unified EX1002 Page 1029

Electronic Acknowledgement Receipt

METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING

TItle of Invention: ADAPTIVE FILTER

First Named Inventor/Applicant Name: Jin Ho LEE

Customer Number: 96767

Woochoon William Park/Daniel Yu

Filer Authorized By: Woochoon William Park

Attorney Docket Number: PAO929—2C

Receipt Date: 15-OCT-2015

Filing Date: 13-AUG-2015

Time Stamp: 12:10:36

Application Type: Utility under 35 USC111(a)

 
Payment information:
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File Listing:
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Total Files Size (in bytes) 81756

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)—(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/825,825

APPLICATION AS FILED - PART I OTHER THAN

Column 1 (Column 2) SMALL ENTITY SMALL ENTITY

BASIC FEE
(37 CFR1.16(a) (b) or (0))
SEARCH FEE
(37 CFR1.16(k) (i) or(m))

EXAMINATION) FOEE»(37 CFR1. 16(0

If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41 (a)(1)(G) and 37 CFR1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

* lfthe difference in column 1 is less than zero, enter ”0” in column 2.

APPLICATION AS AMENDED - PART II

OTHER THAN

(Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 CFR1.16(i))

Independent(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE

(Column 2) (Column 3)
OLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Total

(37 OFR1. 16(i))
Independent

(37 OFR1. 16(h))

Application Size Fee (37 CFR1.16(S))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR1.16(j))

TOTAL
ADD'L FEE ADD'L FEE

* lfthe entry in column 1 is less than the entry in column 2, write ”0” in column 3.
** lfthe ”Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter ”20”.

*** If the ”Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter ”3”.
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Addl'fiss. COMMISSIONER FOR PATENTSPO Box 1450 

Alexandria, Vfigmia 22313-1450wwwuspto .gov

APPLICATION FILING or GRP ART
NUMBER 371(0) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

3 114/825,825 08/13/2015 2482 730 PA0929-2C

 
   

CONFIRMATION NO. 1431

96767 FILING RECEIPT

323iaNl‘l’oiLkéo’Qifé‘ilfiéezofim' llllllllllllllllllllllIIIUIIIIIIIIIIIIIIIIIIJIIIIIIIIlllllllllllllllllll
Hinsdale, IL 60521

Date Mailed: 08/28/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Jin Ho LEE, Daejeon-si, KOREA, REPUBLIC OF;

Hui Yong KIM, Daejeon-si, KOREA, REPUBLIC OF;

Se Yoon JEONG, Daejeon-si, KOREA, REPUBLIC OF;

Suk Hee CHO, Daejeon-si, KOREA, REPUBLIC OF;

Ha Hyun LEE, Seoul, KOREA, REPUBLIC OF;

Jong Ho KIM, Daejeon-si, KOREA, REPUBLIC OF;

Sung Chang LIM, Daejeon-si, KOREA, REPUBLIC OF;

Jin Soo CHOI, Daejeon-si, KOREA, REPUBLIC OF;

Jin Woong KIM, Daejeon-si, KOREA, REPUBLIC OF;

Chie Teuk AHN, Daejeon-si, KOREA, REPUBLIC OF;

Applicant(s)

Electronics and Telecommunications Research Institute, Daejeon, KOREA, REPUBLIC OF;

Power of Attorney: The patent practitioners associated with Customer Number 96767

Domestic Priority data as claimed by applicant

This application is a CON of 13/640,014 10/08/2012

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to

foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices

(PTO/SB/39 or its equivalent) has been received by the USPTO.
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If Required, Foreign Filing License Granted: 08/27/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/825,825

Projected Publication Date: To Be Determined - pending completion of Corrected Papers

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

Title

METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING ADAPTIVE FILTER

Preliminary Class

375

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a US. patent extend only throughout the territory of the United States and have no

effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international

application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same

effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international

patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent

protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ

in various respects from the patent law of the United States, applicants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must

issue a license before applicants can apply for a patent in a foreign country. The filing of a US. patent application

serves as a request for a foreign filing license. The application's filing receipt contains further information and

guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the

section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign

patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it

can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/generaI/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish

to consult the US. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the US. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where

the conditions for issuance of a license have been met, regardless of whether or not a license may be required as

set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier

license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless

it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and

Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of

Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING

LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,

if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed

from the filing date of this application and the licensee has not received any indication of a secrecy order under 35

U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for

business investment, innovation, and commercialization of new technologies. The US. offers tremendous resources

and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to

promote and facilitate business investment. SelectUSA provides information assistance to the international investor

community; serves as an ombudsman for existing and potential investors; advocates on behalf of US. cities, states,

and regions competing for global investment; and counsels US. economic development organizations on investment

attraction best practices. To learn more about why the United States is the best country in the world to develop

technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1 -202-482—6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
AddIESS. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/825,825 08/13/2015 Jin H0 LEE PA0929-2C

CONFIRMATION NO. 1431

96767 FORMALITIES LETTER

William Park & Associates LTD.

930 N. York Road, Suite 201 IIIlIlIlIIllIIIIllIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Hinsdale, IL 60521

Date Mailed: 08/28/2015

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since

it does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS

from the date of this Notice within which to correct the informalities indicated below. Extensions of time may be

obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

' A substitute specification in compliance with 37 CFR 1.52, 1.121 (b)(3), and 1.125, is required. The substitute

specification must be submitted with markings and be accompanied by a clean version (without markings) as

set forth in 37 CFR 1.125(c) and a statement that the substitute specification contains no new matter (see 37

CFR 1.125(b)). The specification, claims, and/or abstract page(s) submitted is not acceptable and cannot be

scanned or properly stored because:

' The application contains drawings, but the specification does not contain a brief description of the several

views of the drawings as required by 37 CFR 1.74 and 37 CFR 1.77(b)(9).

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required

application size fee.

page 1 of 2
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Replies must be received in the USPTO within the set time period or must include a proper Certificate of Mailing

or Transmission under 37 CFR 1.8 with a mailing or transmission date within the set time period. For more

information and a suggested format, see Form PTO/SB/92 and MPEP 512.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents

PO. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web, including a copy

of this Notice and selecting the document description "Applicant response to Pre-Exam Formalities Notice".

https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or

visit our website at http://www.uspto.gov/ebc.

If you are not using EFS—Web to submit your reply, you must include a copy of this notice.

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101 .

/spkannathip/
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UNITED STATES PATENT AND TRADEMARK OFFICE UNITED STATES DEPARTMEVT OF COMMERCE
United States Patent and Trademark Office
Addtess. COMMISSIONER FOR PATENTSPO Box 1450

Alexandria, ViJgLnia 22313-1450wwwusptogov

APPLICATION NUMBER F ING OR 371 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
 
   

14/825,825 08/13/2015 Jin H0 LEE PA0929-2C

CONFIRMATION NO. 1431

96767 IMPROPER CFR REQUEST

William Park & Associates LTD.

930 N. York Road, Suite 201 llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll000000077 25892
Hinsdale, IL 60521

Date Mailed: 08/28/2015

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT

Continuity, Priority Claims, Petitions, and Non-Publication Requests

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:

Improper Priority Claim(s) to Prior-Filed Foreign Application(s)

The instant application was not filed within twelve (12) months from the filing date of the prior-filed foreign

application, and there is no benefit claim to an intermediate nonprovisional or international application

designating the United States filed within 12 months of the filing date of the foreign application. Applicant

should review each priority claim submitted and, if appropriate, provide the proper reference to any

intermediate application filed within 12 months of the filing date of the foreign application in compliance with

37 CFR 1.78, or delete the priority claim. For applications filed on or after September 16, 2012, applicant must

submit a corrected application data sheet (ADS) to include a specific reference.

Alternatively, if the instant application (or intermediate application) was filed within 14 months of the prior

foreign application, applicant may file a petition (in the instant application) to restore the right of priority if the

delay in filing the application within the 12 month time period was unintentional. See 37 CFR 1.55 for the

requirements of a petition to restore the right of priority.

For applications filed on or after September 16, 2012, applicant must submit a corrected application data

sheet (ADS) to include a foreign priority claim.

Timeliness: The required reference for the benefit claim to an intermediate nonprovisional or international

application designating the United States must be filed during the pendency of the instant application and

within the later of: (1) four months from the actual filing date of the instant application, or the national stage

commencement date if the instant application is a national stage application under 35 U.S.C. 371 ; or (2)

sixteen months from the filing date of the prior-filed application. Failure to timely file the required reference

is considered a waiver of any benefit claim, unless a grantable petition to accept an unintentionally delayed

claim under 37 CFR 1.78, the petition fee set forth in 37 CFR 1.17(m), and the required reference are filed.

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office

of Data Management, Application Assistance Unit, at

(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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Doc code' IDS PTOISBIOBa (01-10)
'. . _ . . . Approved for use through 078112012. OMB 0651-0031

Doc description. Information Disclosure Statement (IDS) Filed us. Patent and Trademark Office; us. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
 

Application Number 14825825

Filing Date 2015-08-13

 

 

INFORMATION DISCLOSURE First Named Inventor Jin Ho LEE

STATEMENT BY APPLICANT Art Unit |
( Not for submission under 37 CFR 1.99)

 

  Examiner Name

Attorney Docket Number I PA0929-ZC

  
 

 

 

  
 

 

 

U.S.PATENTS Remove

. . . . Pages,Columns,Lines where

Examiner C'te Patent Number Kmd Issue Date Name Of Patentee or Applicant Relevant Passages or RelevantInitial No Code1 of Cited Document .
Figures Appear

1

If you wish to add additional US. Patent citation information please click the Add button. Add

U.S.PATENT APPLICATION PUBLICATIONS Remove

Examiner . Publication Kind Publication Name of Patentee or Applicant Pages,Columns,Lines where
. . * Cite No . Relevant Passages or RelevantInitial Number Code1 Date of Cited Document

Figures Appear   
 

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove

 

 

 

Name of Patentee or Pages,Columns,Lines
Examiner Cite Foreign Document Country Kind Publication A licant of cited where Relevant
Initial* No Number3 Code2 i Code4 Date pp Passages or RelevantDocument .

Figures Appear

IBEX PT HOLDINGS

1 2012134085 WO A2 2012-10-04 CO., LTD. |:|   
 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove

 

 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), T5

publisher, city and/or country where published.
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Application Number 14825625 

 

 

Filing Date 2015-08-13

INFORMATION DISCLOSURE First Named Inventor Jin Ho LEE

STATEMENT BY APPLICANT Art Unit |
( Not for submission under 37 CFR 1.99)
 

Examiner Name

Attorney Docket Number I PA0929-20

   
 

 Hui Yong KIM et aI., Description of video coding technology proposal by ETRI, JCT-VG, April 19, 2010, pgs. 1-9, ETRI,
Daejeon, South Korea. 

If you wish to add additional non-patent literature document citation information please click the Add button Add

EXAMINER SIGNATURE

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number 14825625 

Filing Date 2015-08-13 

INFORMATION DISCLOSURE First Named Inventor Jin Ho LEE 

STATEMENT BY APPLICANT Ar, Unit |
( Not for submission under 37 CFR 1.99)
  Examiner Name  
Attorney Docket Number I PA0929-20 

 
CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

|:| from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the

information disclosure statement. See 37 CFR 1.97(e)(1).

0R

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification

after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

El any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

|:| See attached certification statement.

|:| Fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

None

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

form of the signature.

NamelPrint Registration Number 55523

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the

public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed

application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.

Patent and Trademark Office, US. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND

FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

 

 
The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the

attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised

that: (1 } the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited

is voluntary; and (3) the principal purpose for which the information is used by the US Patent and Trademark Office is to

process and/or examine your submission related to a patent application or patent. If you do not furnish the requested

information, the US Patent and Trademark Office may not be able to process and/or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the

Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement

negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for

the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records

may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant

to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or

his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and

2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record

may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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US. Patent and T demark C1iiit;.U8 DEPARTMENT OF COMMERCE

Under th Paperwork Reduction Act of 19 .21, no 1 ere-ans are required to respond to a coliection off .mation unless'it displays 21 via io’ OMB control number.
   

 

COMPLIE'YLE' IF KNOWN

Request to Retrieve Eieotrenis _—

Priority Aesiisetientsi ——

Send completed form to: Commis51016:“ for Patents —ExammerName
PO. Box "1'51" Aiexahdria VA 22313-11450 Attorne Docket Number

The undersigned hereby requests the USPTO retrieve an electronic copy of each of the foiiowing foreign appiications for which priority
has been ciaimed under 35 1.3.;1‘ ..C 119(a)(d) from a 01:1 11 inteiiectual prope1ty office participating with the USPT0'1n a hiiateral o1
muitiiateral priority document exchange agreement

Piease retrieve (cheat all that apply)
From ERG, JPO, or KIPO (participating foreign inteiiectuai property office) a priority appiication

82111111111111 A. Participating oftice where appiication was originatiy filed
{21111111111111 B.Appiicatior1 number and 'iiiino date of the appiication

From WIPG (participating foreign inteliectuai property office) a OAS registered priority application
Ceiumn A DAS Dept)siti.in Office wriere application was originaiiy fiied
Ceiumn B. Appiicatiori number and 'iiiing date of the appiication

Copy of certified copy of non-participating office priority document from within a paiticipating foreign inteiiectuai property
office appiication 1’EPO or PO)

Coiumn A. Paiticipating office where certified copy of priority document is iocated
Coiumn B. Appiication number and friing date of the EPO/JPO appiication
Coiumn 12. Two letter country code and application number of the non~EPO/JPO priority document

Pa1ticipating Office Appiication to be retrieved Non-participating priority application to he

(e.g., EPO, JPO, KIPO) or; application containing the retrieved
‘19 Office no11 Jart1c111atin1. )riority a plicatiohFilm Date Count

10-2011 -0026079 2011- 03- 23
10-2011-0032766

This Request to Retrieve Eiectronic Priority Appiication(s) (Request) shouid he fiied within the tater of four months from the date of fiiihg
of the above—identified 11.5. application ciaiming foreign priority, or sixteen months from the filing date of the foreign appiication to which
priority is ciaimed.

Thi-s Request shouid be submitted concurrentiy with the claim for priority, or thereafter. The USPTO wiii not attempt to retrieve the
idei tiiied priority app1'icationts) until applicant indicates the identified priority application(s) on the oath or deciaration or‘ an application
datata sheet in coinpiiancevwith 37 CFR 1.63111.“

Appiicants are advised to consuit Private PAIR (accessed through www.1ispto.gov) to assure that the retrievai has been successfui. The
“appiicarit remains; ultimately responsible for the su '1m1.;ion of the ce1“rifled copy of the ioreiori appiicatiords) within the period set forth in
37 1FR .1 55(a) (t.1efore the US. appiication issue:: as; a patent) if the USPTO does; not timeiv retrieve the identified priority applicationtjs).

E hereby deciare that I have the authority to grant access to the above-identified foreign appiicationfis).

/WOOCHOON W. PARK/ 2015-08-13

Signature

WOOCHOON W. PARK

P. 111ted or Typed Name Telephone Number

Patent Attorney 55523
Titie Registration Nun1 her, if appiicahle

 
This coiieotion oi information is required by 37 CFR 1.55M). The information is required to obtain or retain a benefit by the pub' which is to file (and by the
USPTL’) to process an ap dentiality is governed bySStJ. 13.122 and 37 CFRT .11 and 1 .14. This coliection is imated to take 8 n1 1: to
complete, inoiuding gatheing preparing and submitting the comp:eteo‘ appl:cation form to the'JSPTO Time wi:l vary depencing upon the 111111 vidua. case.
Any comments on the. amount of‘time youreouire 1.13 1313111131'ete 1.1 15 1mm and/or suggestions for reducing this burder shculd he sent to the Chief information
Officer, EJS. Patent and Trademark Office EJS Department of Commerce. PO Box 1450 Alexandria VA 223131-41w50. DO NOT SEND FEES OR
COMPLETED FORMS TO THlS ADDRESS. SEND TO: Commissioner for Patents. PD. Box 1451), Aiexandria, VA 22313-1450.
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privacy Act Statement

The Privacy Act of l974 (PL. 93-579) requires that y u he given certain information in connection with

your submission of the attached form related to a patent application or patent. Accordingly, pursuant to

the requirements of the Act, please he advised that: (l) the gene‘al authority for the collection of this

information is 35 USC. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the

principal purpose for which the information is used by the US, Patent and ’l'rade , iark Office is to process

and/or examine your submission related to a patent application or patent. lfyou do not furnish the

requested information, the US. Patent and Trademark Office may not be ahle to process and/or examine

your submission, which may result in termination of proceedings or ahandonment of the application or

expiration of the patent.

The information provided by you in this form will lie subject to the following routine uses:

»--

L»)

i.i1

The information on this form will he treated confidentially to the extent allowed under the

Freedom of information Act (5 USE. 552) and the Privacy Act (5 U.S.C. 552a). Records from

this system of records may be disclosed to the Department of Justice to determine whether the

Freedom of lnformation Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of

presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.

A record in this system ofrecords may be disclosed, as a routine use, to a Memher of Congress

submitting a request involving an individual, to whom the record pertains, when the individual

has requested assistance from the Member with respect to the suhj ect matter of the record.

A record in this system ofrecords may be disclosed, as a routine use, to a contractor of the

Agency having need for the information in order to perform a contract. Recipients of information

shall be required to comply with the requirements of the Privacy Act of 1974, as amended,

pursuant to 5 ULSC. 552a(m).

A record related to an International Application tiled under the Patent Cooperation Treaty in this

s istem of records may he disclosed, as a. routine use, to the lnteniational Bureau, of the World

lntellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency

for purposes of National Security review {35 USC. l8 1) and for review pursuant to the Atomic

Energy Act (42 USE. 2l8(c)).

A record from this system of records may he disclosed, as a routine use, to the Adm inistrat r,

General Services, or his/her designee, during an inspection ofrecords conducted by GSA as part

ofthat agency’s responsibility to recommend improvements in records management practices and

programs, under authority oftlél USC. 2904 and 2906. Such disclosure shall he made in

accordance with the GSA regulations governing inspection ofrecords for this purpose, and any

other relevant tie, GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine 1 se, the public after either

publication ofthe application pursuant to 35 USE. l22(h) or issuance ofa patent pursuant to 35

USC. lSl. Further, a record may be disclosed, suhject to the limitations of 37 CFR l.l4, as a

routine use, to the public if the record was filed in an application which became abandoned or in

which the proceedings \ fere terminated and which application is referenced by either a published

application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a federal, State, or

local law enforcement agency, if the USPTO becomes aware ofa violation or potential violation

of law or regulation.

a“
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Doc Code: PA..
, , PTO/AIA/82A (07-12)

Document Descrlptlon: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0035
US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AlA/82B or equivalent) to identify the
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form
is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application.

Application Number

Filing Date

First Named Inventor Jin Ho LEE

Title METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING ADAPTIVE FILTER

Art Unit

Examiner Name

Attorney Docket Number PA0929-2C

SIGNATURE of Applicant or Patent Practitioner

/Woochoon W. Park/ --O8-13

_Woochoon W. Park --30-908-7652
_55523

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.

 
D *Total of forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
US. Patent and Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Doc Code: PA..
. . PTO/AIA/828(O7-12)

Document DeSCHPUOHI Power Of Attorney Approved for use through 11/30/2014. OMB 0651 -0035
US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in the attached transmittal letter.

IE I hereby appoint Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and to
transact all business in the United States Patent and Trademark Office connected therewith for the application referenced

in the attached transmittal letter (form PTO/AIA/82A or equivalent):

I: I hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s), and to transact all business in the
United States Patent and Trademark Office connected therewith for the application referenced in the attached

transmittal letter (form PTO/AIA/82A or equivalent :)

Registration RegistrationName

Please recognize or change the correspondence address for the application identified in the attached

transmittal letter to:

IE The address associated with the above-mentioned Customer Number.
OR

I: The address associated with Customer Number:
OR

Firm or
Individual Name

-—
——--——
——

Telephone —-—
I am the Applicant:

OR

|:| Inventor or Joint Inventor

|:|Lega| Representative of a Deceased or Legally Incapacitated Inventor

IEAssignee or Person to Whom the Inventor is Under an Obligation to Assign

|:|Person Who Otherwise Shows Sufficient Proprietary Interest (6.9., a petition under 37 CFR 1.46(b)(2) was
granted in the application or is concurrently being filed with this document)

SIGNATURE of Applicant for Patent

Name KIM, Gilwon Telephone 042-860-4908
Tit|e and Com.an Director and Electronics & Telecommunications Research Institute

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications. Submit multiple forms for more than one signature, see below *.

D *Total of forms are submitted.

 
This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND To: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection

with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (’l) the general authority for the

collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;

and (3) the principal purpose for which the information is used by the US. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do

not furnish the requested information, the US. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or

abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the

Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from

this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of

Congress submitting a request involving an individual, to whom the record pertains, when the

individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the

Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as

amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in

this system of records may be disclosed, as a routine use, to the International Bureau of the

World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal

agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to

the Atomic Energy Act (42 U.S.C. 218(0)).
A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as

part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall

be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after

either publication of the application pursuant to 35 U.S.C. ’l22(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37

CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspection or an

issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State,

or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Doc Code: 52%..
_ _ 7 PTOIAINBZE(D?-12)

9005155553555- DCSCHPEOB? Power of Aimimy Approved for 5.558 through 55530525554. 0515553 0555—5355155U.“1) Paton! and Tradnmark Office; U 8. DEPARTMENT OFC(II-MMEEER...E

Under the Paperwork Reduction Act of 1995 , no pereons are required to respond to a collection of information unit-:55 it dis-plays a vaii :1 OMB control number
“x““n““.“wu 

 

 ““\“W

PQWEE €35: ATTQENEY BY AEPUEANT
«\\“\\\\\\\\N

 
  
 \\\\\\\§‘w\\w--

5 hereby revoke all previous pewers of attorney 9 en in the application identified 555 the attached transmittal le.ter. 

E 5 hereby appoint Practi-5ioner(5) 355055ateo with the 50550155555515“; Customer Nur55be5 as my/our attorney(s; or age55(5), and 50 ‘
transact 355 business 5n the United States Patent and Trademark Office rewith for the appi-5catiorr referenced i
in t.563 attached transmittal 5855555 (form PTOiNA/SZA or equivalent):

 

 

55.35;: ”0....."7..." 
5""] 5 hereby appoint Preotitiomer(s) named below as my/our 2155055585155) or agenqs). and to transact all business in the
'"'“ United States Patent and Trademark Office connected therewith for the application referenced in the attached

transmittal letter (form PTO/AlA/BZA or equivalent):

   
  

 

 52555555555 recognizeer change the cometaponttanr.eo‘firee». 55:55 55165 epgotice.555)»; 55353515555536 555 the 5.555555555555555 H
55355351555553! letter to"

1 ........._.._.. .._.._.._.._.._........_.0..a...“.“wu...-..-..-..-....W,.

 

  
5:]Legai Representative of a Deceaeed or Legally Enwpacitaied inventor

rAssignee or Person to Whom the inventor55 Under an Ohiigation to As;Sign

UPerson Who Otherwise Shows Sufficient Proprietary interee: {e5;, a 55955555355 under 3? CFR 1.46(b)(2) wee
‘- ' d in the aeolioation or is (:5555: 15.55.1555» being 555E555 with this document}

EGNA‘FU

 
NQtE: Signature This ion55 must he signed by the applicant in accordance wrtli 37 CFR 1.33. See 3? CFR 1.4 tor signature requirements and
certificadons Submit, multiple forms for more than one Signet-ole, see below n»... .. ......... 77.. ..... ............ .

ET] "Totai 05777 forms are submiited.

This coiledior: of information is required by 37.3-‘ F1R 7.215 5.52 and ‘5 3:5 lite information is required to obtain or retain a benefit by the pubiic which is to file (ants by the
USPTO to process) an application. Confidentialliyis governed by 35 Ll S C 122 and?)TCFR ‘i 51 and 'i ‘54 This collection:3 estimated to lake 3 minutes to complete
including 3;;athering, prep-er:H559 and submitt-5ng She completed application form to the ‘'SPTO Time will van: depending upon the. irrdivrdual case Any comments 5:555
the amount of time you require to complete this form ander 5559985550515 for reduaing this burden should be sent to the Chief En‘urrr-ation Office-r, US . Patent and
Trademark Office. US. Department 525‘ Commerce, PO. Box 1450, Alexandria. VA 22313. 451) DO NOT SE ND HEES ORJOMPLEFES' FORMS TO THlS
ADCERESS. SEND TO: Commissioner for Patents, 53.0. E05: 1455), Alexandria, VA 223131453.

 

555‘ you need assistance in completing the form, Call i«800-PTO-~919Q and select option 2
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Privacy Act Statement

The Privacy Act of 1974 (EL. 33-579) requires that you be given certain information in connection
with your submission of the attached form reiated to a patent appiication or patent. Accordingiy,
pursuant to the requirements of the Act, piease be advised that: (i) the generai authority for the
coiieotion of this information is 35 USC. 2(h)(2); (2) furnishing of the information soiicited is voiuntary;
and (3) the principai purpose for which the information is used by the US. Patent and Trademark
Office is to process and/or examine your submission reiated to a patent application or patent. it you do
not furnish the requested information, the US. Patent and Trademark Office may not be abie to
process andior examine your submission, which may resuit in termination of proceedings or
abandonment or’ the application or expiration of the patent.

The information provided by you in this form wiii be subject to the foiiowing routine uses:

1 .
The information on this form wiii he treated confidentiaiiy to the extent aiiowed under the
Freedom of information Act (5 {18.0. 552) and the Privacy Act (5- USC 552a). Records from
this system of records may be disciosed to the Department of Justice to determine whether
disciosure of these records is required by the Freedom of information Act.
A record from this system of records may he disciosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunai, inciuding disciosures to
opposing counsei in the course of settiement negotiations.
A record in this system of records may he disciosed, as a routine use, to a Member at
Congress submitting; a request invoiving an individuai, to whom the record pertains, when the
individuai has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may he disoiosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shaii be required to compiy with the requirements of the Privacy Act of 1974. as
amended, pursuant to 5 Lit-3.6. 552a(rn).
A record reiated to an internationai Appiication fiied under the Patent Cooperation Treaty in
this system of records may he disciosed, as a routine use, to the intemationai Bureau of the

Worid inteiiectuai Property Organization. pursuant to the Patent Cooperation Treaty.
A record in this system of records may he disciosed, as a routine use, to another federai
agency for purposes of Nations: Security review (35 USC. 181) and for review pursuant to
the Atomic Energy Act (42 H.813. 218(ci).
A record from this system of records may he disciosed, as a routine use, to the Administrator,
Generai Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsihiiity to recommend improvements in records management
practices and programs, under authority of 44 USC. 2904 and 2906. Such disciosure shaii
he made in accordance with the GSA reguiatione governing inspection of records for this
purpose, and any other reievant (rte, GSA or Commerce) directive. Such disciosure shaii not
he used to make determinations about individuais.

A record from this system of records may he disciosed, as a routine use, to the puhiic after
either puhiication oi the appiication pursuant to 35 USC. 1226)) or issuance of a patent
pursuant to 35 USC. 151. Further, a record may be disciosed, subject to the iimitations of 37
CFR 1.14, as a routine use, to the puoiic it the record was tried in an aopiication which
became abandoned or in which the proceedings. were terminated and which appiication is
referenced by either a pubiieheo appiication, an appiication open to puhiio inspection or an
issued patent.
A record from this. system of records may he disciosed, as a routine use, to a Federei. State,
or iocei iaw enforcement agency, it the USPTO becomes aware of a vioiation or potentiai
vioiation of tow or reputation.
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Electronic Patent Application Fee Transmittal

——
——

METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING

TItle of Invention: ADAPTIVE FILTER

_—

Filing Fees for Utility under 35 USC111(a)

Sub-Total in

USD($)

--—

Miscellaneous-Filing:

Patent-Appeals-and-lnterference:

Description Fee Code Quantity 
Unified EX1002 Page 1102
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. . . Sub-Total in

Post-Allowance-and-Post-lssuance:

Miscellaneous

Total in USD (S) 730 
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Electronic Acknowledgement Receipt

“—

——

METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING

TItle of Invention: ADAPTIVE FILTER

——

——

Payment information:

 
Submitted with Payment yes

Payment Type Credit Card

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

  - V 4!;
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File Listing:

Document . . File Size(Bytes)/ Multi Pages

118136

Specification PAO929-2C_Specification.pdf a5070a3f6f7c85544b9b377fbbab1144e63 -
a558

Information:

Drawings-only black and white line
drawings PAO929-2C_Drawmgs.pdf d0df73f1657061236c82c28b6157272009a

d3d29

Information:

. . 2176368
PAO929-2C_DeclaratIon_ASSIgnOath or Declaration filed

ment.pdf a4b43ad76e8c1f063c6e73bcf576438e8db
7914a

1396842
PAO929-2C_US_ADS_aia14_ET

Rl.pdf a3ee68c88270ac1f32d8f0f376b145d70585
293a

110771

Request for USPTO to retrieve priority
docs 2c89276b97b60f3df5868530073941a759e

987ca

197998
PAO929-2C_POA_F0rm_aia008

2_ETRI.pdf 294879dc0ebf07017234c6980aea4d58016
c6f4d

248567
PAO929-2C_WPA-

P°Wer °f Atmmey General_POA_ETRl.pdf a61737498e892dd9f2321ee7ccc1b71e21b
76ed9

Information:
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Fee Worksheet (SBO6) fee-infopdf 0ce5f610dafdd04ff881572a0f537a5332d2 1‘
ce3

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
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[DESCRIPTION]

[Invention Title]

METHOD AND APPARATUS FOR PERFORMING» INTRA-PREDICTION' USING» ADAPTIVE

FILTER

[Technical Field]

The present invention relates to video coding, and more particularly,

to a method and apparatus for performing intra-prediction. by' applying an

adaptive filter to the surrounding pixel values of a block to be predicted or

the predicted pixel values of a current block.

[Background Art]

With the recent advent of digital TV, etc., technology in the

broadcasting TV and home entertainment fields are abruptly being developed.

Technology of the fields is being commercialized by the standardization of

video compression technology. For video compression, an ITU-T (International

Telecommunications Union-Telecommunication) H. 263 standard is being widely

used. MPEG-4 which is the next standard of MPEG (Motion Picture Experts

Group) is being used for Internet-based video applications.

After the H. 263 standard was completed, ITU-T‘ VCEG» (Video Coding

Experts Group) has devoted itself to achieve a short-term target for adding

additional characteristics to the H. 263 standard and a long-term target for
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developing a new standard for visual communication of a low bit rate. In the

year of 2001, JVT (Joint Video Team) consisting of the experts of MPEG and

VCEG was constructed, and the JVT has performed a standardization task of

lTU-T H. 264/MPEG-4 part 10 which is a new standard for the coding of video.

The H. 264 standard may also be called AVC (Advanced Video Coding). The

technological target of the H. 264/AVC is for the significant improvement of

coding efficiency, coding technology' robust to loss and error, network?

friendly coding technology, low latency capability, accurate match decoding,

and so on.

Most of surrounding pixels within video have similar values. The same

principle applies to 4><4 blocks or 16><16 blocks which are a minimum block

size of the H. 264/AVC standard. Prediction for the video may be performed

using the likeness between. inter-block values as described above, and a

difference between the video and an original video can be encoded. This is

called intra-prediction. The efficiency of video coding can be increased by

intra-prediction.

Furthermore, in performs intra-prediction, a filter may' be applied

before the intra-prediction. is performed. In. typical cases, when. intra-

prediction is performed in the H. 264/AVC standard, a filter is applied to

reference pixel values, and the values to which the filter has been applied
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are used for the intra-prediction. However, the performance of video coding

may be increased when the intra-prediction is performed without applying the

filter rather than when the intra-prediction is performed after the filter is

applied, according to circumstances.

Accordingly, there may be proposed a method of determining whether to

apply a filter when performing intra-prediction.

[Summary of Invention]

[Technical Problem]

An object of the present invention is to provide a method and apparatus

for performing intra-prediction by applying an adaptive filter to surrounding

pixel values of a block to be predicted or the predicted pixel values of a

current block in video encoding. More particularly, after an adaptive filter

(i.e., a pre-filter) is applied to reference pixel values of a current block

for performing intra-prediction, prediction. is performed. Furthermore, a

residual signal is calculated after applying an adaptive filter (i.e., a

post-filter) to the pixel values of a predicted current block.

[Technical Solution]

In an aspect, there is provided a method of performing intra-prediction.

The method of performing intra-prediction. includes determining whether to

apply a first filter to a reference pixel value based on information about
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surrounding blocks of a current block, if, as a result of the determination,

the first filter is determined to be applied, applying the first filter to

the reference pixel values, performing intra-prediction for the current block

based (M1 the reference pixel value, determining whether to apply' a second

filter to a prediction value for each prediction mode of the current block,

predicted by performing the intra-prediction based on the information about

the surrounding blocks, and if, as a result of the determination, the second

filter is determined to be applied, applying the second filter to the

prediction values for each prediction mode.

Whether to apply' the first filter may' be determined based on the

prediction. mode of the current block determined based on the information

about the surrounding blocks.

Whether to apply the first filter may be determined based on the size

of the current block.

Whether to apply the first filter may be previously designated based on

the prediction mode of the current block and the size of the current block.

Whether to apply the first filter may be determined based on Whether

the surrounding blocks have been subjected to intra-frame coding or inter-

frame coding.

The first filter may be at least any one of a 3-tap filter and a 2-tap
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filter.

Whether to apply' the second filter may' be determined based on the

prediction. mode of the current block determined based on the information

about the surrounding blocks.

Whether to apply the second filter may be determined based on the size

of the current block.

Whether to apply the second filter may be determined based on Whether

the surrounding blocks have been subjected to intra-frame encoding or inter-

frame encoding.

The second filter may be applied to prediction values of pixels

adjacent to the boundary of the reference pixel value.

The second filter may be at least any one of a 3-tap filter and a 2-tap

filter.

In another aspect, there is a provided encoder. The encoder includes a

processor and memory' connected to the processor and configured to store

pieces of information for driving the processor. The processor is configured

to determine Whether to apply a first filter to a reference pixel value based

on information about surrounding blocks of a current block, if, as a result

of the determination, the first filter is determined to be applied, apply the

first filter to the reference pixel value, perform intra-prediction for the
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current block based on the reference pixel value, determine Whether to apply

a second filter to a prediction value for each prediction mode of the current

block, predicted by performing the intra-prediction based on the information

about the surrounding blocks, and if, as a result of the determination, the

second filter is determined to be applied, apply the second filter to the

prediction value for each prediction mode.

In yet another aspect, there is a provided decoder. The decoder

includes a processor and memory connected to the processor and configured to

store pieces of information. for driving the processor. The processor is

configured to determine Whether to apply a first filter to a reference pixel

value based on information about surrounding blocks of a current block, if,

as a result of the determination, the first filter is determined to be

applied, apply the first filter to the reference pixel value, perform intra-

prediction for the current block based on the reference pixel value,

determine Whether to apply a second filter to a prediction value for each

prediction. mode of the current block, predicted. by' performing the intra-

prediction based on the information about the surrounding blocks, and if, as

a result of the determination, the second filter is determined to be applied,

apply the second filter to the prediction value for each prediction mode.

[Advantageous Effects]
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The performance of coding is improved by‘ effectively' predicting a

luminance or chrominance signal block to be encoded.

[Description of Drawings]

FIG. 1 is a block diagram of an encoder according to the H. 264/AVC

(Advanced Video Coding) standard.

FIG. 2 is a block diagram of a decoder according to the H. 264/AVC

standard.

FIG. 3 is a diagram showing an example of labeled prediction samples in

a 4><4 luma prediction mode.

FIG. 4 is a diagram showing 9 kinds of prediction modes within the 4><4

luma prediction mode.

FIG. 5 is a diagram showing an example of a method of applying a filter

before intra-prediction is performed.

FIG. 6 is a diagram showing an embodiment of a proposed method of

performing intra-prediction using an adaptive filter.

FIG. 7 is a diagram showing an example in which a filter is applied to

a, prediction. value according to the proposed method of performing intra-

prediction using the adaptive filter.

FIG. 8 is a block diagrwn of an encoder and a decoder in which the

embodiments of the present invention are implemented.
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[Mode for Invention]

Hereinafter, embodiments of the present invention. are described in

detail with reference to the accompanying drawings in order for those skilled

in the art to be able to readily implement the present invention. However,

the present invention may be implemented in various different ways and are

not limited to the following embodiments. In order to clarify a description

of the present invention, parts not related to the description are omitted,

and similar reference numbers are used throughout the drawings to refer to

similar parts. Furthermore, a description. of parts which can. be readily

understood by those skilled in the art is omitted.

Furthermore, when it is said that any part 'includes (or comprises)"

any element, it means that the corresponding part may further include other

elements unless otherwise described without excluding the elements.

FIG. 1 is a block diagram of an encoder according to the H. 264/AVC

(Advanced Video Coding) standard.

Referring to FIG. 1, the encoder includes two kinds of data flow paths.

One of them is a forward path, and the other thereof is a reconstruction path.

First, the forward path is described. Encoding is performed for an

input frame FI1 for each macroblock. Ihe macroblock has the size of 16><16

pixels in an original video. Intra-prediction or inter-prediction is
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performed for each input frame. In the intra-prediction, prediction is

performed using a likeness between inter-block values within the frame, and a

difference between the original video and a relevant video is encoded. In

the inter-prediction, prediction is performed using a likeness between inter-

block values between frames, and a difference between the original video and

a relevant video is encoded. At the time of the intra-prediction or the

inter-prediction, P (i.e., a prediction macroblock) is formed on the basis of

the reconstructed frame. At the time of the intra-prediction, the prediction

macroblock P may be formed from samples within a previously encoded current

frame, a decoded current frame, or a reconstructed current frame an’ . When

the prediction macroblock P is formed from the reconstructed current frame,

unfiltered samples may be used. At the time of the inter-prediction, the

prediction macroblock P may be formed from one or more reference frames

through motion compensation or motion prediction. In FIG. 1, it is assumed

that the reference frame is a previously encoded frame Fn_1’ . However, the

present invention is not limited thereto, and each prediction macroblock may

be formed from a previous 1 frame or previous 2 frames already encoded or

reconstructed, or a subsequent frame or subsequent 2 frames.

P is subtracted from the current macroblock in order to generate a

residual or different macroblock D... The macroblock DI1 is transformed (T)
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using a block transform and quantized (Q), thus generating X. X is a set of

encoded coefficients. The encoded coefficients are reordered and then

subjected to entropy coding. The entropy-coded coefficients form a

compressed bit stream, along with information necessary to decode the

macroblock. The compressed bit stream is sent to a Network Abstraction Layer

(NAL) for transmission or storage.

The reconstruction path is described below. The quantized macroblock

coefficients X are decoded in order to generate a reconstructed frame which

is used to encode other macroblocks. X are inverse quantized (Qfl) and then

inverse transformed (Tfl), thus generating a macroblock Dn’ . The difference

macroblock Dn’ generated in the reconstruction path is not the same as the

difference macroblock DI1 generated in the forward path. Loss is generated

because of the quantization, and thus the macroblock Dn’ may have a distorted

form of DH. The prediction macroblock P is added to the macroblock Dn’ , and

a reconstruction macroblock an’ is generated. The reconstruction macroblock

an’ may also have a distorted form of the original macroblock Fn. In order

to reduce blocking distortion. for the reconstruction. macroblock an’ , a

filter may be applied. A reconstructed frame may be formed from a plurality

of reconstruction macroblocks to which the filter has been applied.

FIG. 2 is a block diagram of a decoder according to the H. 264/AVC

lO
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standard.

Referring to FIG. 2, the decoder receives a compressed bit stream from

an NAL. The received data is subjected to entropy decoding in order to

generate a set of quantized coefficients X and then reordered. Inverse

quantization and inverse transform are performed for the quantized

coefficients X, thereby generating Dn’ . The decoder generates the same

prediction macroblock P as a prediction macroblock, generated at an encoder,

using header information decoded from the bit stream. an’ is generated by

adding Dn’ to P, and an’ may experience a filter, thereby generating a

decoded macroblock Fn’

lntra-prediction is described below.

When the intra-prediction is performed for a block (or a macroblock), a

prediction block (or a macroblock) P may be formed on the basis of encoded

blocks (or macroblocks) or reconstructed blocks (or macroblocks). P is

subtracted from an original video, and a difference from which P has been

subtracted is encoded and then transmitted. The intra-prediction may be

performed according to a luma prediction mode or a chroma prediction mode.

In the luma prediction mode, the intra-prediction may be performed in the

unit of a 4X4 sub-block size or a 16><16 macroblock size. A total of 9

additional prediction modes exist in the 4X4 luma prediction mode, and a

ll
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total of 4 additional prediction modes exist in the 16><16 luma prediction

mode. The unit in which the intra-prediction is performed is not limited to

the sub-block or the macroblock, but may be performed using various sizes as

the unit. The unit of a pixel in which the intra-prediction is performed may

be called a Coding Unit (CU) or a Prediction Unit (PU). The size of the CU

or the PU may be the same as the size of a sub-block or a nmcroblock as

described above.

FIG. 3 is a diagram showing an example of labeled prediction samples in

the 4><4 luma prediction mode. Referring to FIG. 3, a prediction block P is

A to H or I to L and is calculated on the basis of labeled samples.

FIG. 4 is a diagram showing 9 kinds of prediction modes within the 4><4

luma prediction mode.

An encoder may select any one of the 9 prediction modes for each block

in order to minimize a difference between a prediction block P and a block to

be encoded. The 9 prediction modes are as follows.

1) mode 0 (vertical): A to D which are upper samples of the prediction

block are vertically extrapolated.

2) mode 1 (horizontal): l to L which are left samples of the prediction

block are horizontally extrapolated.

3) mode 2 (DC); all the samples A to D and l to L within the prediction

12
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block P are predicted by average.

4) mode 3 (diagonal down-left): samples within the prediction block P

are interpolated at an angle of 45° between a left down and a right up.

5) mode 4 (diagonal down-right): samples within the prediction block P

are extrapolated right downward at an angle of 45°

6) mode 5 (vertical-right): samples within the prediction block P are

extrapolated or interpolated to the right at an angle of about 26.6° in a

vertical axis.

7) mode 6 (horizontal-down): samples within the prediction block P are

extrapolated downward at an angle of about 26.6° in a horizontal axis.

8) mode 7 (vertical-left): samples within the prediction block P are

extrapolated to the left at an angle of about 26.6° in the vertical axis.

9) mode 8 (horizontal-up): samples within the prediction block P are

interpolated upward at an angle of about 26.6° in the horizontal axis.

In. FIG. 4, the arrow indicates a direction ir1 which prediction is

performed within each mode. Meanwhile, in relation to the mode 3 to the mode

8, the samples within. the prediction. block P are formed from a weighted

average of the prediction samples A to H or I to L. For example, in the mode

4, a sample d placed on the right upper side of the prediction block P may be

predicted as round (B/4+C/2+D/4). The encoder calculates the Sum of Absolute

l3
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Errors (SAE) for a prediction block generated by each of the prediction modes

and performs intra-prediction based on the prediction mode having the

smallest SAE.

FIG. 5 is a diagram showing an example of a method of applying a filter

before intra-prediction is performed.

In. general, a filter is applied to samples used in. the H. 264/AVC

standard, and intra-prediction is then performed. Ihe samples may also be

called reference pixel values. In the example of FIG. 5, it is assumed that

a filter is a low-pass filter and is applied to only an 8><8 block.

Equation 1 is an example of Equation showing a 3-tap filter applied to

a reference pixel value.

<Equation 1>

h[Z] = (A + 2><Z + Q)/4

h[A] = (Z + 2><A + B)/4

h[P] = (0 + 3><P)/4

h[Ql = (Z + 2><Q + R)/4

h[X] = (W + 3><X)/4

h[Z] indicates a value calculated by applying the filter to Z.

14
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Referring to Equation 1, filtering for the reference pixel value is performed

by applying filter coefficients (1,2,1), and intra-prediction according to

the 9 prediction modes is performed on the basis of reference pixel values

h[A]~h[Z] that has been filtered. Like in the encoding process, the filter

may be applied even in a decoding process.

In performing filtering before intra-prediction is performed, the

performance of encoding may be improved when the filtering is not performed.

Accordingly, a method of performing intra-prediction by adaptively applying

the filter may be proposed.

FIG. 6 is a diagram showing an embodiment of the proposed method of

performing intra-prediction using an adaptive filter.

Referring to FIG. 6, at step 8201, an encoder determines whether to

apply the adaptive filter to a reference pixel value. When determining

whether to apply the adaptive filter, the encoder may determine whether to

apply the adaptive filter on the basis of information about a surrounding

block or according to a Rate-Distortion Optimization (RDO) method.

When determining whether to apply the adaptive filter to the reference

pixel value based on the information about a surrounding block, a prediction

mode of a current block may be determined based on prediction mode

information (i.e., a Most Probable Mode (MPM) about the surrounding block,

15
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and whether to apply the adaptive filter to the reference pixel value may be

determined according to the determined prediction mode of the current block.

For example, assuming that a current block is ‘C’ , an upper block is ‘A’ ,

and a left block is ‘B’ , when a prediction mode of the current block is the

same as a prediction mode of the upper block ‘A’ , the prediction mode of

the upper block ‘A’ may be determined as the prediction mode of the current

block. When. the prediction. mode of the current block is the same as a

prediction mode of the left block ‘B’ , the prediction mode of the left

block ‘B’ may be determined as the prediction mode of the current block.

Alternatively, when the prediction mode of the current block is a prediction

mode other than the prediction mode of the upper block ‘A’ or the

prediction. mode of the left block ‘B’ , a relevant prediction. mode is

encoded and transmitted. Whether to apply' the adaptive filter to the

reference pixel value may be determined according to the prediction mode of

the current block determined as described above. Even when the current block,

the upper block, and the left block have different sizes, the prediction mode

of a current block. may' be determined based on. the prediction. mode of a

surrounding block.

Alternatively, in determining whether to apply the adaptive filter to

the reference pixel value based on the information about a surrounding block,

16
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whether to apply the adaptive filter may be determined on the basis of a

shift in the surrounding reference pixel value. For example, assuming that a

reference pixel value to which the filter will be applied is p[n], a

difference between p[n-l] and p[n+1] (i.e., surrounding reference pixel

values) may be calculated, and whether to apply the filter may be determined

by comparing the difference with a specific threshold.

Alternatively, whether to apply the filter to the reference pixel value

may be determined based on the size of a current block other than a

prediction mode of the current block. Here, whether to apply the filter is

previously designated based on the prediction mode of the current block and

the size of the current block, and whether to apply the filter is adaptively

determined according to the relevant prediction mode or the relevant size.

Table 1 indicates whether to apply the filter according to the

prediction mode of a current block and the size of the current block.

[Table 1]

 
PREDICTION MODE OF CURRENT SIZE OF CURRENT BLOCK
 

 
 

 

 

BLOCK 4><4 8><8 16><16 32><32

0 0 0 0 0

—__—
2 0 0 0 0

3 1 1 1 1

4 0 1 1 1   
 

Referring to Table 1, ‘0’ indicates that the filter is not applied,

and ‘1’ indicates that the filter is applied. For example, when the size
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of the current block is 4><4, if the prediction mode of the current block is

1, the filter may not be applied. If the prediction mode of the current

block is 3, the filter may be applied.

Furthermore, whether to apply the filter to the reference pixel value

may be determined according to whether surrounding blocks have been subjected

to intra-frame encoding or inter-frame encoding. For example, when

constrained intra-prediction is performed, a value subjected to the inter-

frame encoding is filled with the value of a surrounding block subjected to

intra-frame encoding when the surrounding block is subjected to the inter-

frame encoding. Here, filter may not be applied.

If, as a result of the determination, the filter is determined to be

applied to the reference pixel value, the encoder applies the filter to the

reference pixel value at step 8202. The applied filter may' be a common

filter. For example, the 3-tap filter of Equation 1 may be used, or a 2-tap

filter may be used. When the 2-tap filter is used, various filter

coefficients, such as (1/8, 7/8), (2/8, 6/8), and (3/8, 5/8), may be used.

The reference pixel value to which the filter has been applied may be used

when the filter is applied to other reference pixel values. Furthermore,

when the filter is applied to the reference pixel value, the filter may be

applied to all reference pixel values or only some of the reference pixel

l8

|PR2021-00827

Unified EX1002 Page 1124



IPR2021-00827 
Unified EX1002 Page 1125

PAO929-2C

values.

At step 8203, the encoder performs intra-prediction on the basis of the

reference pixel value to which the filter has been applied or to which the

filter has not been applied.

At step 8204, the encoder determines whether to apply the filter to a

prediction value for each prediction mode, predicted by performing the intra-

prediction, in order to encode a current block. Here, each prediction mode

may be each of the 9 prediction modes in the 4><4 luma prediction mode. When

determining whether to apply' the filter to a prediction. value for each

prediction. mode, whether to apply' the filter may' be determined based on

information about a surrounding block or according to the RDO method.

When determining whether to apply the filter to the prediction value

based on the information about a surrounding block, a prediction mode of the

current block may be determined based on prediction mode information (MPM)

about the surrounding block, and whether to apply the filter to the

prediction value may be determined based on the determined prediction mode of

the current block. For example, assuming that a current block is ‘C’ , an

upper block is ‘A’ , and a left block is ‘B’ , when a prediction mode of

the current block is the same as a prediction mode of the upper block ‘A’ ,

the prediction. mode of the upper block ‘A’ may' be determined as the

19
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prediction. mode of the current block. When. the prediction. mode of the

current block is same as a, prediction. mode of the left block ‘B’ , the

prediction mode of the left block ‘B’ may be determined as the prediction

mode of the current block. Alternatively, when the prediction mode of the

current block is a prediction mode other than the prediction mode of the

upper block ‘A’ or the prediction mode of the left block ‘B’ , a relevant

prediction mode is encoded and transmitted. Here, when the prediction mode

of the current block is a specific prediction. mode (DC or planar), a

difference between a reference pixel value and a prediction value may be

relatively' greater than. that of other prediction. modes. For example, a

difference between. a reference pixel value and a prediction. value in the

planar prediction mode may be relatively greater than that of other

prediction modes. The prediction value in the planar prediction mode may be

calculated by averaging a first prediction value, obtained by horizontally

performing linear interpolation for each row, and a second prediction value

obtained by vertically performing linear interpolation for each column. When

the linear interpolation is horizontally performed, a right value is the same

as a value placed at a right upward position (i.e., D in FIG. 3), from among

the reference pixel values. When. the linear interpolation. is vertically

performed, a downward value is the same as a value placed at a left downward
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position (i.e., L in FIG. 3), from among the reference pixel values. Since

the prediction value is not directly obtained from the reference pixel value,

a difference between the reference pixel value and the prediction value may

be relatively' great. In this case, intra-prediction efficiency' may be

increased by applying the filter to the prediction value. Whether to apply

the filter to the prediction value may be determined according to the

prediction mode of the current block determined as described above. Even

when a current block, an upper block, and a left block have different sizes,

a prediction mode of the current block may be determined according to the

prediction mode of a surrounding block.

Alternatively, Whether to apply the filter to the prediction value may

be determined according to the size of a current block besides the prediction

mode of a current block. Here, Whether to apply the filter according to the

prediction mode of the current block and the size of the current block is

previously designated, and Whether to apply the filter is adaptively

determined according to the relevant prediction mode or the relevant size.

Alternatively, Whether to apply the filter to the prediction value may be

determined according to Whether surrounding blocks have been. subjected to

intra-frame encoding or inter-frame encoding.

If, as a result of the determination, the filter is determined to have
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been applied to the prediction value, the encoder applies the filter to the

prediction value at step 8205. Accordingly, the prediction of the current

block is completed, and the encoder calculates a residual signal and performs

entropy coding.

FIG. 7 is a diagram showing an example in which the filter is applied

to the prediction value according to the proposed method of performing intra-

prediction using the adaptive filter.

Referring to FIG. 7, in the case where the prediction mode of a current

block is a non-directional mode, a difference between a reference pixel value

and a prediction. value may' become relatively' greater than. that of other

prediction. modes. Accordingly, the filter may' be applied to only the

prediction values of pixels adjacent to the boundary with surrounding

restored reference pixel values. For example, filtering may be performed for

prediction values corresponding to a1~a8, and b1, c1, d1, e1, f1, g1, and h1

corresponding to the pixels of one line which is placed at the boundary in

FIG. 7. Alternatively, filtering [nay be performed for prediction. values

corresponding to a1~a8, b1~b8, and c1~c2, d1~d2, e1~e2, f1~f2, g1~g2, and

h1~h2 corresponding to the pixels of two lines which are placed at the

boundary in FIG. 7. Here, the applied filter may be a common filter. For

example, the 3-tap filter of Equation 1 may be used or a 2-tap filter may be
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used. When the 2-tap filter is used, various filter coefficients, such as

(1/8, 7/8), (2/8, 6/8), and (3/8, 5/8), may be used. Alternatively, any one

of the 2-tap filter and the 3-tap filter may be selected and sued according

to the positions of pixels.

In the case where the prediction mode of a current block is a

prediction mode using the reference pixel values corresponding to A~P as in

the mode 0, the mode 3, or the mode 7 in this way, the filter may be applied

to prediction. values which correspond to a1~a8 having a relatively' great

difference between the reference pixel value and the prediction value.

Furthermore, in the case where the prediction mode of a current block is a

prediction mode using the reference pixel values corresponding to Q~X as in

the mode 1 or the mode 8, the filter may be applied to prediction values

which correspond to al, b1, c1, d1, e1, f1, g1, and h1 having a relatively

great difference between the reference pixel value and the prediction value

Equation 2 is an example of Equation, indicating the filter applied to

prediction values when the 2-tap filter or the 3-tap filter is selected and

used according to the positions of pixels.

<Equation 2>

f[a1] (2><A + 4><a1 + 2><Q)/8

f[b1] (2><B + 6><b1)/8
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f[c1] = (2X0 + 6Xc1)/8

f[a2] = (2><R + 6><a2)/8

f[a3] = (2X8 + 6><a3)/8

In Equation 2, f[a1] is a value in which the filter is applied to the

prediction value a1, and A and Q indicate the reference pixel values. From

Equation 2, it can be seen that the 3-tap filter is applied to the prediction

value of a pixel where the prediction. value a1 is placed, and the 2-tap

filter is applied to the prediction values of remaining pixels.

Equation 3 is another example of Equation, indicating the filter

applied to prediction values when the filter is applied to the prediction

values according to the proposed method of performing intra-prediction using

the adaptive filter.

<Equation 3>

1. Vertical low-pass filter

V[a1] = (A + 2><a1 + a2)/4

v[a2] = (v[a1] + 2><a2 + a3)/4

vla8] = (v[a7] + 3><a8)/4
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v[b1] = (B + 2><b1 + b2)/4

2. Horizontal low-pass filter

h[a1] = (Q + 2><v[a1] + v[b1])/4

h[b1] = (h[al] + 2><v[b1] + v[c1])/4

h[h1] = (h[gll + 3XVlh1])/4

h[a2] = (R + 2><v[a2] + v[b2])/4

In Equation 3, the filter may be used when the adaptive filter is

applied according to the method using information about surrounding blocks or

the RDO method for each of the prediction modes. Referring to Equation 3, a

low-pass filter having filter coefficients (1, 2, 1) is sequentially applied

to two vertical and horizontal directions. First, the filter is applied to

the vertical direction, and the filter is applied to the horizontal direction

based on a prediction. value to which the filter has been. applied. The

prediction value to which the filter has been applied may be used when the

filter is applied to other prediction values.

Meanwhile, when the RDO method is used, the method of performing intra-

prediction described with reference to FIG. 6 may be repeatedly performed.
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FIG. 8 is a block diagrwn of an encoder and a decoder in which the

embodiments of the present invention are implemented.

The encoder 800 includes a processor 810 and memory 820. The processor

810 implements the proposed functions, processes, and/or methods. The

processor 810 is configured to determine Whether to apply a first filter to

reference pixel values based on information about surrounding blocks of a

current block, apply the first filter to the reference pixel values if, as a

result of the determination, the first filter is determined to be applied,

perform intra-prediction for the current block on the basis of the reference

pixel values, determine Whether to apply' a second filter to a prediction

value for each prediction mode of the current block which has been predicted

by performing the intra-prediction based on the information about surrounding

blocks, and apply the second filter to the prediction value for each

prediction mode of the current block if, as a result of the determination,

the second filter is determined to be applied. The memory 820 is connected

to the processor 810 and is configured to store various pieces of information

for driving the processor 810.

The decoder 900 includes a processor 910 and memory 920. The processor

910 implements the proposed functions, processes, and/or methods. The

processor 910 is configured to determine Whether to apply a first filter to
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reference pixel values based on information about surrounding blocks of a

current block, apply the first filter to the reference pixel values if, as a

result of the determination, the first filter is determined to be applied,

perform intra-prediction for the current block on the basis of the reference

pixel values, determine Whether to apply' a second filter to a prediction

value for each prediction mode of the current block which has been predicted

by performing the intra-prediction based on the information about surrounding

blocks, and apply the second filter to the prediction value for each

prediction mode of the current block if, as a result of the determination,

the second filter is determined to be applied. The memory 920 is connected

to the processor 910 and is configured to store various pieces of information

for driving the processor 910.

The processor 810, 910 may' include Application-Specific Integrated

Circuits (ASle), other chipsets, logic circuits, and/or data processors.

The memory 820, 920 may include Read-Only Memory (ROM), Random Access Memory

(RAM), flash memory, a memory card, a storage medium, and/or other storage

devices. When the above embodiments are implemented in software, the above

schemes may' be implemented using a Inodule (or a process or function) for

performing the above functions. The module may be stored in the memory 820,

920 and may be executed by the processor 810, 910. The memory 820, 920 may
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be internal or external to the processor 810, 910 and may be coupled to the

processor 810, 910 using a variety of well-known means.

In. the above-described exemplary‘ systems, although the methods have

been described on the basis of the flowcharts using a series of steps or

blocks, the present invention is not limited to the sequence of the steps,

and some of the steps may' be performed at different sequences from the

remaining steps or may be performed simultaneously with the remaining steps.

Furthermore, those skilled in the art will understand that the steps shown in

the flowcharts are not exclusive and other steps may be included or one or

more steps of the flowcharts may be deleted without affecting the scope of

the present invention.

The above-described embodiments include various aspects of

illustrations. Although all kinds of possible combinations for representing

the various aspects may not be described, a person having ordinary skill in

the art will understand that other possible combinations are possible.

Accordingly, the present invention may be said to include all other

replacements, modifications, and changes belonging to the accompanying claims.
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[CLAIMS]

[Claim 1]

A video decoding apparatus comprising:

a processor to determine whether to apply a first filter to a reference

pixel value of a current block based on at least one of an intra prediction

mode of the current block and a size of the current block,

apply the first filter to the reference pixel value if, as a result of

the determination, the first filter is determined to be applied, and

perform intra-prediction for the current block based on the reference

pixel value,

wherein when the first filter is determined to be applied, the

processor calculates a difference the reference pixel values, compares the

calculated difference with a specific threshold and applies the first filter

to the reference pixel value based on comparison of the specific threshold

and the calculated difference.

[Claim 2]

The video decoding apparatus of claim 1, when the intra-prediction for

the current block is performed, the processor determines whether to apply a

second filter to a prediction value of the current block based on at least

one of the intra prediction mode of the current block and the size of the

29

|PR2021-00827

Unified EX1002 Page 1135



IPR2021-00827 
Unified EX1002 Page 1136

PAO929-2C

current block, and applies the second filter to the prediction value of the

current block if, as a result of the determination, the second filter is

determined to be applied.

[Claim 3]

The Video decoding apparatus of claim 2, wherein the first filter is at

least any one of a 3-tap filter and a 2-tap filter and the second filter is

at least any one of a 3-tap filter and a 2-tap filter.
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[ABSTRACT]

Provided is a method and apparatus for performing intra-prediction using an

adaptive filter. The method for performing intra-prediction comprises the

steps of: determining whether or not to apply a first filter for a reference

pixel value on the basis of information of a neighboring block of a current

block; applying the first filter for the reference pixel value when it is

determined to apply the first filter; performing intra-prediction on the

current block on the basis of the reference pixel value; determining whether

or not to apply a second filter for a prediction value according to each

prediction mode of the current block, which is predicted by the intra-

prediction performance on the basis of the information of the neighboring

block; and applying the second filter for the prediction value according to

each prediction mode of the current block when it is determined to apply the

second filter.
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City Daejeon-si Country of Residence i I KR
 
 

Mailing Address of Inventor:

Address 1 313—1102 Youngbangmaeul Apt., Yongun—dong,

Address 2 Dong-gu

Inventor 2

Legal Name

Prefix Given Name Middle Name Family Name Suffix

Hui Yong KIM

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service

City _°“'“’>’”Reside“ce i KR

 

Mailing Address of Inventor:

Address 1 601-201 Yeolmaemaeul Apt, Jijok-dong, Yuseong-gu

Address 2

Remove
Inventor 3

Legal Name

  
 

IPR2021-00827

EFSWeb2.2.3 Unified EX1002 Page 1 153



IPR2021-00827 
Unified EX1002 Page 1154

PTO/AlAl14 (08-12)
Approved for use through 0181/2014. OMB 0651-0032

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 

 

  
 

 

 _ _ Attorney Docket Number PA0929-2C
Application Data Sheet 37 CFR 1.76

Application Number

 
 

Title of Invention METHOD AND APPARATUS FOR PERFORMING INTRA—PREDICTION USING ADAPTIVE FILTER

Prefix Given Name Middle Name Family Name Suffix
 

Se Yoon JEONG

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service

Cit” _°”“‘”°*Reside“°e i KR

Mailing Address of Inventor:

Address 1 101-1203 Geumseong Baekjo Apt, Birae-dong,

Address 2 Daedeok—gu

Inventor 4

Legal Name

Prefi_ Middle Name Family Name Suffix ———
Residence Information (Select One) 0 US Residency 6) Non US Residency 0 Active US Military Service

Mailing Address of Inventor:

 

Address 1 103-802 Humansia Apt, Bongsan-dong, Yuseong-gu

Address 2

City Daejeon-si Statei'Province

Inventor 5

Legal Name

 

 
 

 

Prefix Given Name Middle Name Suffix

Ha Hyun LEE

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service

City Seoul ‘Country of Residence i KR
 

  

Mailing Address of Inventor:

  
Address 1 136-5 Myeonmok 2-dong, Jungnang-gu

Address 2

Postal Code Country I KR 
IPRZGQ’l-GGSQJ—

EFSWeb2.2.3 Unified EX1002 Page 1 154



IPR2021-00827 
Unified EX1002 Page 1155

PTO/AIN14 (08-12)
Approved for use through 0181/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 

 

  
 

 

 Attorney Docket Number PA0929-2C
Application Data Sheet 37 CFR 1.76

Application Number

 
 

Title of Invention METHOD AND APPARATUS FOR PERFORMING INTRA—PREDICTION USING ADAPTIVE FILTER

Remove
Inventor 6

Legal Name

Prefix Given Name Middle Name Family Name Suffix
 

Jong Ho KIM

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

Mailing Address of Inventor:

Address 1 Rm. 205 Finehouse, 146—8 Sinseong—dong,

Address 2 Yuseong—gu

Inventor 7

Legal Name

Prefi_ Middle Name Family Name Suffix 
Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service

City Daejeon-si Country of Residence i KR
 

Mailing Address of Inventor:

 

Address 1 Rm. 201 Sejongvilla, 254-8 Sinseong-dong,

Address 2 Yuseong-gu

City Daejeon-si StatelProvince

Inventor 8

Legal Name
 

 

   
 

Prefix Given Name Middle Name Family Name Suffix

Jin Soo CHOI

Residence Information (Select One) 0 US Residency 6) Non US Residency 0 Active US Military Service

City Daejeon-si Country of Residence i KR
 
 

 
Mailing Address of Inventor:

Address 1 609-1605 Banseokmaeul 6 Danji Apt, 613

Address 2 Banseok—dong, Yuseong—gu IPR2021_00827
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Approved for use through 0181/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 

 

  
 

 

 Attorney Docket Number PA0929-2C
Application Data Sheet 37 CFR 1.76

Application Number

 
 

Title of Invention METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING ADAPTIVE FILTER

City Daejeon-si StatelProvince

Inventor 9

Legal Name

Prefix Given Name Middle Name Family Name Suffix

Jin Woong KIM

Residence Information (Select One) 0 US Residency 6) Non US Residency 0 Active US Military Service

City Daejeon-si Country of Residence i KR

 

Mailing Address of Inventor:

Address 1 305-1603 Expo Apt, Jeonmin-dong, Yuseong-gu

Address 2

Inventor 10

Legal Name 

Prefix Given Name Middle Name Family Name Suffix

Residence Information (Select One) 0 US Residency @ Non US Residency 0 Active US Military Service 

Mailing Address of Inventor:

 

 
 

Address 1 2-504 KAIST Apt, Doryong-dong, Yuseong-gu

Address 2

City Daejeon-si StatelProvince

Postal Code I Country | KR 
All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

  

Customer Number

Email Address

 

  
|:| An Address is being provided for the correspondence Information of this application.

|PR2021-00827
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PTO/AIN14 (08-12)
Approved for use through 0181/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

_ _ Attorney Docket Number PA0929-2C
Appllcatlon Data Sheet 37 CFR 1.76 _ _

 Title of Invention METHOD AND APPARATUS FOR PERFORMING INTRA—PREDICTION USING ADAPTIVE FILTER

Application Information:

Title of the Invention METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING ADAPTIVE FILTER

Attorney Docket Number PA0929-ZC | Small Entity Status Claimed

 

 

Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any)—SubClass (if any)
Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) _ Suggested Figure for Publication (if any)
Publication Information:

|:| Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. I hereby request that the attached application not be published under

El 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.

  
Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer

Number will be used for the Representative Information during processing.

Please Select One: @ Customer Number 0 US Patent Practitioner 0 Limited Recognition (37 CFR 11.9)

Customer Number 96767

 
Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate

National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the

specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

 

 

 

Prior Application Status Pending

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Continuation of 13640014 2012—10—08    
Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

  
Foreign Priority Information:

IPR2021-00827
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Approved for use through 0181/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 

 

  
 

 

 _ _ Attorney Docket Number PA0929-2C
Appllcatlon Data Sheet 37 CFR 1.76

Application Number

 
 

Title of Invention METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING ADAPTIVE FILTER

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

 

 

  
Application Number Country i Filing Date (YWY'MM'DD) Priority Claimed

10-2010-0032778 KR 2010—04—09 ® Yes 0 NO

Application Number Country i Filing Date (WYY-MM'DD) Priority Claimed

10—2011—0026079 KR 2011-03-23 (9 Yes 0 NO

Application Number Country i Filing Date (YWY'MM'DD) Priority Claimed

W2011-04-08 W

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

  
Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect
to: 1) the instant patent application-as—filed; 2) any foreign application to which the instant patent application
claims priority under 35 U.S.C. 119(a)—(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any US. application-as-filed from which benefit is

sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.

  
Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office. 

|PR2021-00827
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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 _ _ Attorney Docket Number PA0929-2C
Application Data Sheet 37 CFR 1.76

Application Number

 
 

Title of Invention METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING ADAPTIVE FILTER

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an

applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

Remove

6) Assignee 0 Legal Representative under 35 U.S.C. 117

0 Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally lncapacitated Inventor::|
If the Assignee is an Organization check here.

Organization Name Electronics and Telecommunications Research Institute

Mailing Address Information:

Address 1 218, Gajeong-ro, Yuseong-gu

Address 2

Email Address
 

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications

 

 

Signature lWoochoon W. Park/ Date (YYYY-MM-DD) 2015—08—13

 
Additional Signature may be generated within this form by selecting the Add button.
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PTO/AlAl14 (08-12)
Approved for use through 0181/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

_ _ Attorney Docket Number PA0929-2C
Appllcatlon Data Sheet 37 CFR 1.76 _ _

 Title of Invention METHOD AND APPARATUS FOR PERFORMING INTRA-PREDICTION USING ADAPTIVE FILTER

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent and
Trademark Office, US. Department of Commerce, PO. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

|PR2021-00827
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The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the US Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

Privacy Act Statement

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance ofa patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.

|PR2021-00827
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PATENT ASSIGNMENT COVER SHEET

Electronic Version v1.1 EPAS ID: PAT3482712

Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT

NATURE OF CONVEYANCE: ASSIGNMENT

CONVEYING PARTY DATA

Execution Date

07/24/2015

07/24/2015

08/03/2015

07/24/2015

07/24/2015

07/24/2015

07/24/2015

07/27/2015

07/27/2015

08/10/2015

JIN HO LEE

HUI YONG KIM

SE YOON JEONG

SUK HEE CHO

HA HYUN LEE

JONG HO KIM

SUNG CHANG L|M

JIN SOO CHOI

JIN WOONG KIM

CHIE TEUK AHN

RECEIVING PARTY DATA

ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE

Street Address: 218, GAJEONG-RO, YUSEONG-GU

City: DAEJEON

State/Country: KOREA, REPUBLIC OF

PROPERTY NUMBERS Total: 1

Application Number: 14825825

CORRESPONDENCE DATA

Fax Number: (630)908-7653

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent

using a fax number, if provided; if that is unsuccessful, it will be sent Via US Mail.

Phone: 6309087652

Email: uspto.actions@wpapat.com

Correspondent Name: WILLIAM PARK & ASSOCIATES LTD.

Address Line 1: 930 N. YORK ROAD, SUITE 201

Address Line 4: HINSDALE, ILLINOIS 60521

ATTORNEY DOCKET NUMBER: PA0929-ZC

NAME OF SUBMITTER: WOOCHOON W. PARK
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SIGNATURE: /Woochoon W. Park/

DATE SIGNED: 08/13/2015

This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 6

source=PA0929-ZC_Declaration_Assignment#page1.tif

source=PA0929-ZC_Declaration_Assignment#page2.tif

source=PA0929-ZC_Declaration_Assignment#page3.tif

source=PA0929-ZC_Declaration_Assignment#page4.tif

source=PA0929-ZC_Declaration_Assignment#page5.tif

source=PA0929-ZC_Declaration_Assignment#page6.tif
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$35M RiviétvitiirKitty

"w DECLAnAnon (:17 one 1so) FQR snow on seeion AeeLioAT1311
i usins AN APPLiCATiGN EATA sneer (37 one 1 75,115,111; Assesses?

 

    r... Mun»... L..............».......1

i Titio of METHOD AND APPARATUS FOR PERFORMiNG iNTRA—PREDiCTiON USiNG i
i invention ADAPii‘x/E FiLTER ‘
L..................................... m._____________wow—u

As the below named inventoris), i hereby deciate that:

l

 

The decimation is directed to:

E The attached application, or

[J United States aopiication or PCT iniernetionai anpiioation number
PCT!KR####I###### flied on

 

   Deoiaration The above—identified aopiication was made or authorized to be made by me
i beiieve that i am the original 01' an originai joint inventor of a cieimeo‘ invention in the

appiioation.

i hereby acknowiedge that any willful false statement made in this declaration is

; ounishabie under 18 U.S.C. 11301 by fine or imprisonment of not more than five {5) years
i or both

MW........................................
  

‘ ,

NOW THEREFQRE, in consideration of the sum oi one doiiar (St) the tens:pt whereof}
is acknowieoge, and other good and vaiuabie consideration i by these presents do set!

1 isssign and transfer unto said assigreets)

ELECTRQNSCS ANS TELECGMMUNECA‘E‘EQNS RESEARCH iNSTiTUTE

i and the heirs, successors, assigns and iegai representatives of the assigneeis) the tuii :
and exoiusive right to the said invention in the United States and in its territoriai

ipossessions and in any and sit toreign countries any and oil improvements thereof the
'entire tights titie and interest in and to any and all Patents which may be granted

therefore in the United Stafies l hereby authorize and request the Director of the US.

Patent and Trademark Office to issue said United States Patent to said assignee(s), of the
, entire tight. tltie‘ and interest in and to the same, for his soie use and for the use of his

i iegel representatives to the toil and of the term for which said Patent may be granted, as
fuiiy and entirety as the same wouici have been heid ‘oy me had this assignment and sets
not been made.

Assignment i agree promptiy upon request of the sssigneeis}, its heirs, successors, assigns and
iegai tepresentatives oi the assignee(s) to communicate any taste known to it respecting
the patent and the invention set forth therein; and to execute and deliver without further

compensation any power of attorney, Assignment, eppiioation, whether original,
continuation divisional or reissue, 03‘ other papers that may be necessary.

i hereby covenant that no assignment, saie agteement or encumbrance has been or wiii
he made or entered into which would conflict with this assignment and ssie

i further covenant that assignee(s) wiiL upon its request be provided promptsy with aii
pertinent facts and documents rotating to sat'd invention and said Letters Patent and iegai
equivaients as may be known and aocessihie to me and wiii testify as to the same in any i
iitigation reated thereto and wlil promptly execute and deliver to assignee(s) or its iegai
representatives any and sit papers. instruments or affidavits required to appiy for obtain
maintain, issue and enforce said application said invent:on and said Letters Patent and

said eouivaients thereof which may be necessary or desirable to carry out the purposes
thereof.

   
 

Page i
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BSENG AR APPLECATEQN BATASEEET (37 CFR 1363:1343 ASSEQNWEEN?
DECLARATEQN £3? CFR 1.63) FER UTiLETY 0R DESK-3N APPLECA?gé\—iuw 
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inventor, Bf
Any

W_mwiuwmi...imw

 

::§§::§:$: inventcar S§gnamrsz ?
{3an

mm g M “.3...........................................
; Envemor Name (First Middfie LAST}: g

Legaéfiame § i

GHGEM : invenmr Signatuu: 1 
Date: 3
 
 

A ~T

 

 
 

_.V...._......................._,......._........__........._....__]

 

 
 

Enventur Name {First Middie LAST): Se Yam JEQNG 3
. Legafi Name 1 .__.._,_._W_...§

l QfJaint inventar Ségrzatune' ’4? x ’3 a m 3: gEnvemm, 8f ‘ ' ' 5 , fig \[U‘C’M i. f 6 §
Any mmmmm""""""""""""""_, g ‘ (”"7 , "E

I i D“ M» ”E________2:2,?M3: %
WW“T“MW”W“”‘“W“”‘ '3i

Legafiflame
Guam

g ifiventor, Bf

; Any

ru....................‘!

Legs! B‘éama

inventar Name (First Mits‘dte LAST}: Suk Hes: CHE}
‘“—--—w—~~~-——-—--a--—m—-——‘m‘xnu-WWWuW»uww-.u

invenier Signamre:

Bate; j

{mi/enter Name (Fin-t? Middie LAST): ‘
 
 

 

 

  
 

M~W_._M..mm...............................................................u
i Cf Joint _ ‘

Sweater, :5 H invenmr Signature. iAri :

g y Date: :

FM '“""""‘“"‘“”"“’"“‘““"”’““"‘

Legafifiame
g Swami
E Envenmr, if ,

lnventar Name (First Middie LAST): § dang He K551}
L
 }

inventor Signature: é

 
 

  

  
 

: WW .

Any Date: § §Lu..,”.u...m,.__~_L.m ............_.._.i..‘.._.. ...u_...m....,~..._.......m.»

, ‘ , , _ , m.......................m....~.__e
E inventor Name (Hrs? M26635 LAST}: Sung Chang UM g
g L393: Mme ,_ wwwwm, mm =
E Q? Jain": '. . , ‘3““??ng invertmrfigna‘tdre. ] .
5 Any “WWW“...mmmmummm ”WM”""""""""WW“?
,3 (Date: g: 1—W..‘...._.,.J

Page 2
PR20106226USb. 5-1“? his? ‘3 FR 35 3‘?
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{@fixfiéingfl R: ii“: £3ng 
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