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A5 EAE 7 4 ok 287 wiiEe] 3% BFo] high frequency SAS 7HE wl m3Z Q0 ME/MCTF
7Ved 4 Ak, sHARE #A Wi #x E50] 2E= High frequency®] el #gle] 43 DCT-1FE 48
=

T 112 DCT-11 A4 2 IDCT-11 ZAlgeel th3t 49 oS A3},

= 118 #xshd, X(k)= DCT-11 A4S Y x(n)2 IDCT-11 A& veEd 4 9lbh.

o o2, 8-tab DCT-IF9] 7%, N=8o|w 1/2 sample®d] $1X9] filter AFE W= ¢ 2 (3)F o], A
(D9 X(KE 2 (2)d de 5 2 (3)9 n=1/2& Y3t LEF termES x(0), x(1),--.,x(7)2] linear
combination®Z YelHA AL&E 7+ 4 U},

= 12% 6-tap Gaussian 7]%F IF, 8-tap DCT-IF, z@]al A|<¢t3}+= 12-tap DCT-IF2] 1/2 Luma sample 9 x|l A
9] frequency A& YEME Magnitude$}t Frequency graph®] #AE EA|8F EHo|t),

= 125 F=Z3H, 6-tap Gaussian 7|9t IF+= low frequency AES 2 BU3 = EXS zhal 8-tap 2 12-tap
DCT-1F= low frequency % high frequency &S 2z 53+ E*ﬁ,% 7FRw o] Fo| A& AetdE= 12-tap
DCT-1F7} high Frequency A%< ¢S & 543 542 T S,

Aetets= HPHE 7)E VWColA 1/2 luma sample 99 1/4 luma sample 9 X|oll A DCT-1F7} 2*o)&=
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& =50 low frequency 5745 2t AS ofvlstal, duigte] #-&5 High frequency 545 2t A& ©

ug 4= Qi
olw], auto-correlation®] o}d FAMAES YERE

= 14% 12-tap DCT-IF Al429] 4 =A%),

lis]

il

A& &8 4% 7|+ (threshold)o] 2k 4 Sltt.

encoder9} decoder= $9 HRE &8} flag HRE AFSHA] ¥al, correlationd Aujgke] AHsl&E
threshold at ©]AQl A%+ WC9 8-tab DCT-IFE A -&3}al, threshold 3t ©]&FQl A% high frequency A+
= 2 B3l A|erslE 12-tab DCT-IFE A €3 4= Jot. & 145 Fx3sHd, 12-tab DCT-IF AlFE9 = 71

_18_



[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]
[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

ZIHSd 10-2025-0029008
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YA (A0~AIDE YERd §= ot 1/4-3k4 ZEE a0 X9 AES AAs] fsk 28 Algoy 1/2-3kx &
B b0, 3/4-3t4 FEH= 0 9A9 AES AAsH] s 25 A

% 16 fractional sampleS A3 AIE b0 X9 sampleS A= oo 218 =As),

e
»
%2,
vl

decoder®] BHEZE ZFol7] YalA encoder?t decoder RFol|A frequency 54 ol Wyo] ofd
encodero| 4] high frequency §4& & HUsl= TH AL oHd s flagE decoderZ HAFFo=ZH A3}
= UHE A8 £ Q).

L a

a2 Eo] long tap_filter_flag=l ¢1 7<% high frequency &S & EAslE= 12-tab DCT-IF A&
L=

AQFet=s WHE WC #x 22X Eo]d VIMN 16.001 FdFNeH flag A% $lo] encoder? decoder E-F
correlation AAHE S3 HIF SHE Adshs Wyoz Fd4d 4 Aot E3 flag AF Yo F8F

ATt

& 17 AlRbeh= W] el AF Ads =AIRH.

%132 RA(Random Access) configurationsollAl ZaP= o Al, A2, B, C, D classE< AFE3ISiTh. 2t A4
2wtk 22, 27, 32, 379 QPE AFESEIFI o™ AL, A2 classt 32 XY, B, C, D classtE 64 T o] H-353}
Hoth. 7z A3 A= BD-rate® UYER oW T 178 E3) AQtslE wWHo] 133 8 modtkE AL

% % st
Aokshs we sh 7 % normal ANP REol M@ 4 girh. Ak ol HgsE

Ack. A el Wek B 4nTh AW 2L 4 dvh Adshs PEe We 3
45 P4 ngh,

2}

o]3}, AetetE= WY correlation®] obd Mean SADE #-83F A 2e A& WS Addsic.
% 182 Mean SAD 49| o & ZA]

FAZ E29 frequency 5AS doldl7] 98] correlatione] ofd #HZ E=9 Mean Sum of Absolute
Difference(SAD)E &&3 4= t}. = 189 241& Mean SAD 21 YEFH N& height, M2 widthE vehfx
Xi.pe AE EF9 (1, DA sample valueE Hebd 4= St

Zx EF9 frequency §5AE& dohil7] fd FHx ES U9 AWHA P HA L Fo AHHYEE o] &3}
correlation =& SAD AHE o]&3sl= Aol 71 4 Art.

= 19

rir

Az B2 frequency EAS dol7] $13F correlations o]&38t= HWH ol A8 AT,

! r
199] correlation-based method®l 1014 P 2kS threshold$} ®]wale] 243k Wzt AE Melsta, Fistrow

oy

A e Bt ojvjehn Tixeol & A Ao B T 5 ek,

FZ EF9] frequency S5AS doll7] Y3t Mean SADE o] &3t WY 4S8 =A%

H

20

rr

= 209 Mean SAD-based methodell ¢l©14], MeanSAD'ZE threshold®} B &le] =88 7J' g A ,
MeanSADig; ror®] X0 e AW 3] samples, MeanSADig 18] X oy WA Do samplesE Ve 4 2.

Mean SAD %ko] E4= Fx E=o0| high frequency EAS 7I4S gu|stez, AXE 3% E=9] Mean SAD %
o] mlg] AHH threshold #Xth AW (high freq. A¥ ¥3) A+sl= 12-tap DCT-IF =& ©] 71 long tap
S Ze IFE AFEE 4 Aok, 2 9o AgdE WC %59 7|E H3F HEHE AFEE = v, o], Mean
SAD'9] A& FUsiAl 48" F drt.

=

W

Tkl 7]Fo] & thresholdZ) 4x4 E5(16 &S 7HAE E3)oA AAHATHE, 2 A7]9 EFolA9
H]

thresholdi A7 4x4 555 7|02 AME S
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d o=, 1679 HMES /HAE x4 558 7|2 FH 5359 Mean SAD > Al thresholdd ZH$- 12-tap
DCT-IF7F Hgdvta A4" 49, 32709 AZS 7HAE 4x8 & 8xd B=9 A2 threshold = 2 * Al
thresholdd < Ak, whrl, 32709 HMES 7HAE 4x8 EE 8x4 559 FW 559 Mean SAD > A2
threshold(= 2 * A1 threshold)$l 7% 12-tap DCT-IF7} A-g= 4= git}.

sl alal sl9) the a7)e] BEelAw FUs

A E5 AMZ Z=o) H]#}e] threshold’} 2AHE = ¢

w3 99 dAldlAE threshold® 7]1F0] HE 25 4x4 & Hokot, oo SAHA ¢, 4x4 EF
o] old o2 =79 EE9] threshold?] 7]Fo] & 4 Q).

T, B5 Z7] HE thresholdE Y24 FYste] A8 4= o). ofel d& 4x4, 4x8, 16x16 A7]9 B59
A Zhzt g2 A goe & JEd 5 gl

1) 4x4 E=oA, ref block's Mean SAD > threshold 1 ¥ uj, 12-tap DCT-IF7} A&42 4 9
2) 4x8 E=| 4], ref block's Mean SAD > threshold_2 ¥ uwf 12-tap DCT-IF 7} A&2 4
3) 16x16 E-=0| A, ref block's Mean SAD > threshold_n € ®j 12-tap DCT-IF 7} H&= 4 Ut}

Ae] drfell= 4x4, 4x8, 16x16 718 EFT ZIAsI o, 919 oA 9o v AV]e] EFk tE2
threshold”} 22 g<j€d 4 9lt}.

o A&, BLOCK_SIZE>Threshold®l 7%, low-frequencyES 7=%38t= low-pass filter¢l Gaussian 7]%F 8
tab T+ 6 tab interpolation filterZ® A -83% 4= v}, w2, BLOCK_SIZE<=Threshold <1 A& low
frequency ¢ high frequency %S 7F%3}l= 7 bit T3 8 bit precision® 12-tap DCT-IF & &3k 4= ¢

2 7hAle] HEHE AHE3ke] 9dojA v A= (video resolution)S F7E o R a1E s 4= Qtt.

A4 o2, 4K Tw ( video resolution < 3840x2160 )] H]E]OO]_TL, correlationg ©|&3= 4%, 1
correlation®] Augko]l A3l threshold #k ©]7<Ql A9+ WC ¥+ 8-tap DCT-IF & 6-tap SIFE
3}aL, 2) correlation® Athgko] threshold ZHET} & Z$- high frequency AEE # Edst= A¢ks)
12-tap DCT-IFE 283 4= At}(8-tap DCT-IFX Y 71 long tab DCT-IFE A-&3lH A% o] IdS).

A o2, 4K "%+ ( video resolution < 3840x2160 )2] H]t]Qo]il, Mean SADS ©]&3l= 7H-F-, 1) Mean SADY]
Ajgke] AT threshold FHERTF 2 A-$-= Vel 8-tap DCT- IF = 6-tap SIFE #8353, 2) Mean SAD
o] Adgko] threshold #t ©]&<¢l 7% high frequency AEE & EAst= A¢tst:= 12-tab DCT-IFE A8
= 9Jth(8-tab DCT-IFRT} 71 long tab DCT-IFE A Estd A% d4to] 9S).

o

2 o2, 4K "9 ( video resolution < 3840x2160 )¢] ®]t]Qol A, correlation % Mean SAD ©]&]e|| gradient
£ o] &3} interpolation filterE A&EsE= A% 7158 4+ 9

Q &, 4K o]A ( video resolution 3 3840x2160 )¢ w]t]e o] A$-, WMZ 719] correlation®] =i Mean
SAD kel Z7] wiell, long tap DCT-IFE & I8+ flomF 8-tap DCT-IF & 6-tap SIFFHS ARES = 9l
o},

Q o2, 4K o]A ( video resolution 3 3840x2160 )¢ w]t]e o] A$-, WMZ 719 correlation®] =i Mean
SAD gko] 27| wjiol, 34+ AA7} low frequency SAlo] Z3dk AL oJu|sl2E Smoothing IFTHS AFESH &=
ATt

iR Al A e A WEAES A T2 AlElzE F ] AR, ol WAt FiYe
SR AT AT AL olUnl, Bad Aot A7e] WA} BAe EE Aol £z FUE FE 3
o B ANl mE e FEs] gaA, dAss gl Fhdew e waE AL, 9 g
AZ AT U BAE TP, E AR BAS AL 4 BE wAE TFY FE 9
=

2 A Tk A o BE bed 23S UEe Zlo] ofda B A9 HmA S i) 9
Aolwl, ThFE A eloX MPetE AFES SYHoE AEEAL TE F oy 2gor Agd FE
gl
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TS, B2 OfAle) kst AA o= stedgle], Hol(firmware), AZEH O], T 259 AF S 93 74
2 F Aot s=gojo o3 3o AS-, st mE 1 olAe] ASICs(Application Specific Integrated
Circuits), DSPs(Digital Signal Processors), DSPDs(Digital Signal Processing  Devices),
PLDs(Programmable Logic Devices), FPGAs(Field Programmable Gate Arrays), W8 X~=ZAA(general
processor), AEE# ulo]|mz2 AEZ, ulo|ma 2 Z2AA T g3 T+ F+ ).

WA WeE ke A4 do) el mE o] 4X Ei AFE Fold ABHES shi ALE o

Y
o [e}
e Hal-Adgrtse dHE(dE 5o, FAAA, qEyAelA, B (firmware), T2 5), F o]zt
A3 Aol A Ad e v-dAld AFEH-FE57Hs A
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E810
L n N —1\?2
_ _m———
winl=exp( =5\ =1
2
=03
EH]11
2 il +1/2)mk
X(k) = ‘];za;&ckx(n) cos AT (1)
x(n) = \ng;}} i X (k) cosw (2)
= k=0
Cr = \/E’ o
LEk=12 ...N~—1
x(n) = %Zﬂ;ﬁx(m) N X cEcos (mH‘\{z)nk cos (le)nk (3)
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EH17
Random access Main 10
Class Y U Vv EncT DecT
Al 0.03% -0.14% 0.09% 118% 129%
A2 -0.05% | -0.09% 0.07% 117% 126%
B 0.00% 0.17% -0.02% 113% 108%
C -0.56% | -0.27% | -0.38% 111% 117%
D -0.67% | -0.48% | -0.06% 104% 112%
Average | -0.26% | -0.15% | -0.08% 114% 118%
EHI8
1 N-2M-2
MeanSAD = NM Ix(i,j) = x(i+1,j+1)|
i=0 j=0
EHI9
p' = (Pistrow + Pist cot) > 1,
a _ 2?232(1(0.:) — X1strow) (X(0.i+1) — X1strow)
1strow —
JE‘:?_-BZ(x(O.i) — Xistrow)” JZﬁBz(x(O,H-l) — T
5 B Z?:Bz(x(i,o) — X1steot) (X(i+1,0) — X1stcot)
1stcol —
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EH20

MeanSAD' = (MeanSAD;st yow + MeanSAD ¢t co1) > 1,

1 M-=2
MeanSAD;gt yow = M Z Ix(OJ) - x(015+1)|
i=0

N-2
1
MeanSADist cor = EZ Ix(f,O) - x(i+1,0)|
i=0
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