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B1/ FIG.1

101 OBTAIN A GRADIENT AMPLITUDE AND A GRADIENT ANGLE OF EACH ELEMENT
IN A PREDICTION BLOCK.

102 COUNT THE GRADIENT ANGLES AND GENERATE A GRADIENT ANGLE
HISTOGRAM OF THE PREDICTION BLOCK

103 CALCULATE A TEXTURE SMOQTHING DEGREE OF THE PREDICTION BLOCK,
AND DETERMINE A SIZE RELATIONSHIP BETWEEN THE TEXTURE SMOQTHING
DEGREE OF THE PREDICTION BLOCK AND A FIRST PRESET THRESHOLD OR A
SECOND PRESET THRESHOLD

104 DETERMINE THE PREDICTION BLOCK AS A FIRST TYPE OF PREDICTION BLOCK,
AND SET A PREDICTION MODE THEREQF TO ONLY COMPRISE A DIRECT-CURRENT
{DC) PREDICTION MODE AND A PLANAR PREDICTION MODE

105 DETERMINE THE PREDICTION BLOCK AS A SECOND TYPE QF PREDICTION
BLOCK, AND SET AN ANGLE PREDICTION MODE THEREOF TO COMPRISE AN ANGLE
PREDICTION MODE CORRESPONDING TO A MAXIMUM PEAK VALUE IN THE
GRADIENT ANGLE HISTOGRAM

106 DETERMINE THE PREDICTION BLOCK AS A THIRD TYPE OF PREDICTION

BLOCK, AND SET AN ANGLE PREDICTION MODE THEREOF TO COMPRISE AN ANGLE
PREDICTION MODE CORRESPONDING TO AT LEAST TWO PEAK VALUES IN THE
GRADIENT ANGLE HISTOGRAM

AA START

BB GREATER THAN THE FIRST PRESET THRESHOLD

CC LESS THAN THE SECOND PRESET THRESHOLD

DD LESS THAN THE FIRST PRESET THRESHOLD AND GREATER THAN THE
SECOND PRESET THRESHOLD

EE END

(57) Abstract: The present application relates to the field of video pro-
cessing. Disclosed are a video intra prediction mode fast selection method
and device. The selection method provided in the present application com-
prises the following steps: obtaining a gradient amplitude and a gradient
angle of each element in a prediction block; counting the gradient angles and
generating a gradient angle histogram of the prediction block; if a texture
smoothing degree of the prediction block is greater than a first preset
threshold, determining the prediction block as a first type of prediction
block, and setting a prediction mode of the first type of prediction block to
only comprise a direct-current (DC) prediction mode and a planar prediction
mode; if the texture smoothing degree of the prediction block is less than a
second preset threshold, determining the prediction block as a second type of
prediction block, and setting an angle prediction mode of the second type
prediction block to comprise an angle prediction mode corresponding to a
maximum peak value in the gradient angle histogram. The present applica-
tion can effectively reduce a number of candidates upon conducting a rate-
distortion optimization (RDO) (the calculation of RDO is quite complex and
time-consuming), thus reducing the amount of calculations, and improving
calculation efficiency.
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A T ALM A TR B A A, F g HObE Y TT4A, HEVC (High Efficiency
Video Coding, &M% ) A4 K 35 #Fdl A FLRl (intra predication)
X, 24, EHATHA BN, 4o RAKKT 35 F 0l A TR XA R £ K
A {1t (Rate-Distortion optimization, RDO)¥A |1 i R A£ FURAE X, W] % A4
BRETRARZK A TN F Gi#tsT RDO 692 H 5, Lk FIRMEEK G H
Wr. A, HEVC X8 T —# “sdit 5 ik (Rough-to-Fine) 7 #94E X ik
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LA TR K R 0 7 k.
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REF Nk R ~F 5 B HATEAL T ARG, el B L R B0 E
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B 1AW FE— E Ty X P — AL TR AL K 69 b ik ik B oy ik e
ARAETER;

B 2 2 AW H = Eak T X P — AP AL MR FURAE K 69 b ik ik B oy ik e
ARAETER;

B 3 AWK FH AT 4§ HEVC ¢4 33 /™A TR X A B+ & B

B 4 RAWIEE ZFay XoF — TSk E A E LG B,

B 5 &KW IFFH ZKEG X F A HRRGEE~EA,;

B 6 ZAPHHZEHhF KT AR A TR ek FERLE
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EREHRT X

EVATFEAEF, H TS EFHERAPHERRE T HLHRAE
H.oeE, KB EABARAR TURM, IR H Xk Rmfo sk F
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PHBEARTE,
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K FEF — Ly XA —FNF AT ks ErE, L
iE F F HEVC % AL 47 A 69 A3 0 A TN AR X 638, B 1 2 A5 A T
BAXYEREBETIOARTER.

Bk, K¥iFEaF TR Z HEVC MR TN AR X 6 b ik k457
E. B BT, AL A FURAR R 6 Bk i A ik L E VL T SRR

EFRA0T F, RRMABE T ENSTEYGHERERHEEAZ., LT,
M S 69 T E T AR — AR E, ST R TN E S48 91t 54,
Blaost F 32 x 32 ¢4 FMk, HAXTTURENEE, LTUEZ 4x4, 2x2
KA 8x8 K #ythFk Eb.

W02, A AA®ITRT, ARTNEYHEEAEAFT B,
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B, WTUARFANALEGTNARL, ¥, FATTHTNAELE 33 A
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MR LT R E ARG 69 R Am A,
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105, L4 A RAAE;, wRTMRGXEFRAERTE UL BMELT
F—FE BE, MHEAFTHEA06, B4 R AR,

EFIRA04 F, AEIZTN kA F— KBNS, FRLZFH — LNk
BTN X AL EL3E A A (DC) FMAEX A=+ & (Planar) FmAEX.

EBIRA0S F, AR IZ TRk A F KBNS, FRLFH = LNk
6 A TUMAE R ) QA5 A B AL T B P 6 SRR L 69 AR B AR X

FEAHBA06 ¥, AL TRMBRA F Z KRR, T EFH = KTk
A TMAR X h Q368 A A B 0g 2 WAEE T3 L 69 A TR AR
E

LR T FH KBRS e = KT S 6 A TN AR X, ARIE
HEVC #7, % Z A FnskA % = KN ka9 BTN X @35 A BT AEX =
FEAEBRRN, FPIRT LR AZTRNRX, L ALARTNRXF=F @
FOMAEX. sbsh, TAEME, F—XFNk, BpFEkygs@R ), RAHRL
F 08 69 AR T RIU-F A A E i, HALF j& DC A= Planar & #F 3k A B TN
EXBPTXBFMAR, FRBTAELAETNEX, THRAVTEE. &
AT, Bk @ iR B ARGRGILIE, AU S @AA, Bk, 4
TR FZAE B ) = 69 AL TR AR X B T A B T 2R

T RGN S e TR, B RN e ah A TR AL XAE T A
QLA ETMRKN, #Hldo, ERAFIHFG—REG T, F LTk A
JEBUMAR KL @45 5 R KB 5L 64 A L FUMAR X A E LARAR 69 NAS A &
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st EARRIFEF BT, LAE KNk A ETARAEX 4
MART AN QHEREAT B RARGE 6 A ETRAEX 6 —A %
b, BATOAEIMAER A B AL ARG, Hld, wRRKEE
6 A ELTRRAR R 26, M R4EF @46 A L TNARENX 26-29, K &4 A E TN
KX 24-29, ROFEAETMEX 22-26, F5.

W& TR B R Ry, FRMBRe %t T, RO RESREY
#or, B, sFORE] R I k49 A L FRAE R 4K B stAT g i R AR, Bp st
F R KRG HUR B it BRAX U 64 A BLFRAR X, doxd T RO o)~ 64 FUm) 3k ik BR 4%
BERZ 6 ABETNAERN, TRGATHNAERGEHE. B, ERAPIHFG
— ik p P, ERFH ARG Z X R TR, LA E TR
RO BAD . Hldo, EFHRA06 ¥, H=KFRBGRTAEAK, AELTN
XAV, ZHEERY, THHEAZ LS B xR g K]
G R HEF], ARIE TR B 6 Ko, BRAT M ASEME 3 7 69 A TR XAF 4 %
TR e 6 A T A X

R FE EAEZ T AT, BT AR L5 XA T EGHK A, B
S, B IERIRK T I BA B AT 5 69 A TN KR #0085 = KT
Moy A TR R, BN ey RFAR K, SABEA KR, XH#, FFR
RGBS, £ A EFRMAEX 6940 B L2 0 F R eg BRI 3k 69,

KT KRG G N B Add b, Bt fFat, st FREEA
8 FRM e 1K F R B 3 B a9 AR X, T A #OR v 347 RDO #94£i£% B (RDO
eyt EAEH A Rt ), MRV HES, Rt EaE,

AWiEH —FiFs XiF A — B A RNAEX g eBEFE, B 2
RFEAFMAFRNEX G R EEFTEOAETER.

B o RS — Ty XA AT RS, T2k
F. PR E AL E, BT BT 15 G RS A A A
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B, TTEBETMBER G LFTRE P, SRR R TN aAEER, 55
REF Nk R ~F 5 B HATEAL T ARG, el B L R B0 E
At E, MAME ST EE,

AR uit, LR FEAEANELET, B 2 77, ZAIAW A TR
X gk EFE T R OEAT K,

A H 201 ¥, o+ F TR TN B BT AR S AT P B AR P BT AR E 6 AR B RS
Fa b BRI, Blde, EREPIEFG—FLREA P, SartiB&EfEMMET O
Bkt Fath B A Bt A2 T

a) it EEANMEE G Grad(x, y)={dx, dy}, ZXF
dx=-p(x-1,y-1)+p(x-1,y+1)-2*p(x,y-1)+2*p(X,
y+1)-p(x+1,y-1)+p(x+1, y+1);

dy=p(x-1,y-1)+2"p(x-1,y)+p(x-1,y+1)-p(x+1,y-1)-2*p(x+1,y)-p(x+1,y+1

Sk
dx=-p(x-1,y-1)+p(x-1,y+1)-p(x,y-1)+p(X,y+1)-p(x+1,y-1)+p(x+1,y+1);
dy=p(x-1,y-1)+p(x-1,y)+p(X-1,y+1)-p(x+1,y-1)-p(x+1,y)-p(x+1,y+1).
A

dx=-p(x-1,y-1)+p(x-1,y)-p(X, y-1)+p(X, y);
dy=p(x-1,y-1)+p(x-1,y)-p(x+1, y-1)-p(x+1, y).

4, p(x, y)A BaTEE LB EE,

b) #Z k& GradAmp=abs(dx)+abs(dy) (abs & 74314 )

c) # % A & GradAng=arctan(dy/dx) = # GradAng=dy/dx

B AT 202 b, xHARE A A BTG, ARTNBEASE AR L
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., ERERT XNGHEAEAG BT, FAFh TR (334 A ER
WA X +DC T AL X +Player FURAEX, ) , RALIFAHHEANFRAREX T 69 A
B F OB/ E A, A7 BGEARAERIRLT

a) W EBEAMEFE GRAR K A ETRAER

B 3% HEVC ¥ 33 MNAAmmERRFE (2, 3, 4, ..., 10, ...,
. AEKETET (RRZMAEHX LT/, 2AHTHARWL)

mode33=[18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, ...17,16,15,14,13,12, 11,10, 9, 8,7, 6, 5, 4, 3, 2];

S RLIX 33 AN A B TRMAE XK 67, ST A TR Fo by AL xd i e 4 B A R
Jo T &

GradAng33=[-1.000000, -1.230769, -1.523810, -1.882353, -2.461538,
-3.555556, -6.400000, -16.000000, 9999, 16.000000, 6.400000, 3.555556,
2461538, 1.882353, 1.523810, 1.230769, 1.000000, -0.812500,
-0.656250, -0.531250, -0.406250, -0.281250, -0.156250, -0.062500,
0.000000, 0.062500, 0.156250, 0.281250, 0.406250, 0.531250, 0.656250,
0.812500, 1.000000];

GradAng33 & xt 53X 33 A A ZFm A2 X 49 GradAng 14 (dy/dx);

ﬁ%@%%Aﬁ%%é*A%%,ﬁ%i@ﬁﬁﬁﬁ?d%ﬂ%ﬁ,ﬁ
J& A /& GradAng=arctan(dy/dx)s# GradAng=dy/dx. /&% GradAng33
FAEF ERRIFBULGME, b &RANERBT & i MEREL, @ GradAng33 49
F i /AME, T mode33 & A&t 69 % i AME, N mode33 AT 49 % | AME
HARBERMXGA LTINS, Zi, BRI TEHEMMERAAXG A AR
M.

shal, e RUE 42 R B BN S 0 KB ARG, ST AT A T e o
69 R IR TG, BPAIZ BN Bk @45 6918 F 69 45 B R T i B E R K a9
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FAktd,
b)) A RNk E A ASH

E—FpF, sFE-AAETRRNBEX, A R X A E TR A
AETRMAEX 1% F M B IRGE R e, NIFEZ A ZE TG L5 B,
;A A 64 A ETRAER (33 AN A ETNAER ) , F2EAETNAEXE 7
B, RERAENBEAELFR (WA AHT). EZHEEAELFB T,
MEAAT 2,8, .34 AT 33 AP A A TN (LT A B ETHEAE) .
YNARATRAREL A TR X T AR a ey RAmfl, AL AE A BT,
RARRIMEMBIAR G TEME, RRIBILTE, Lk 2 LB EIREG R I
KM, Blhe, FEE (B KRR ) AR R Al 1022, #8769 2
MR (L AN AEF® ) 17, F LA R R ol 624, 35
7 69 2 AL X (A3t 2 TR A B 6 19; F Z A A% E ke R Aefd 422,
B e AR (st LT A AT @) 18; F v i A% Ik hé R Avfd
396,48 T a9 R HMAE X (L 2N A EF & ) 16.

WG NY B 203 F, i FZ TR S 4G SO PR R, AR L T B 8
S F R EL G B B A S B BEX A 69 KX A, iz R sk gt
Tak., KeiFeg—BERERIELT

a) ATk R F — Kk (BRI -FEE) LS LN
(BPAERE 323k ) BE4T007. BAKR 2 TNk 69 S 284 B & TR (BP &t

HPRERLTRK) GF B &M R8T, R B LM, R Figk,
T, RAERBFIE, KA R TR 6P B S B AR o T 454 R

=N

2N

ZTR M B P AR & 4 R K IRM@<Th_GradAmp, 2R iZ BN sk ey 46 5 f
A AR K%E(E<Th_Peak, #, ¥, Th_GradAmp, Th_Peak &% &5
. sbib, TS PR E R KR IARE A A S B F e KIEEA),
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HEEPREAK.

GGG R KA ERE ., TN E T e A F B ey R KE(E, &
B 2 T

b) 4o R M B R A — KT, W P2 BT FH KTk (8
B GG ) ERF Z ANk (Bp—f3k) . BARML, B iz TNk a9 4
ERAEAFTBRAWGRKAEBAT & T2 k3470 W 4o R iZ TN 3k 64 45 5
AEAFEAFPHRIEME T 2WAE, NERBLE TG, TNE MKk,
BB E AR LT BYRKEARZT b 2 WAL A 4o T BEARGFAE R 3
=

HMERAEAFTB PR KEMSkx(BE AL LS B S KIS B +4 E
ARG B FH ZKEL), XF

MEAEALFBYRREASTh percent* B EAE LSRG LT

W F AR, K h A%k, k4w 0.9; Th_percent & T &9 BIMA, b
42 60%.

ZF, RTINS rE., B 5, B 5 acyoyskr—
BAKE F P eg-F3e3e (F—KHnBk) . —&3E (FZKHNBE) ik
FEd (HEKMRk) .

B AT B 204, X TN G A E BN AE X,

Jo B Z N 3k 2 B — KN B, W] KT % TN B 4 TR AL K A A8 3E
DC Fm A2 X A= Planar FUn 42 X M Ar 48 /A 2 Fm A2 X

o B Z TN B R R TN B, W& BN R 4G BN AR X L35 3 A A

EMMNEX (BEAEZAFTR YR KEAT e A ETNEX RS %A K

MAE XA B _EARAR GG AN A L FURAE X ) Fe AR A TR (DC M
MAE X A= Planar 4K, ) ;
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S RAZ TR B Z TR S, W R Z UM R 6 TR K 48 M A A
JE TR AR X Ao A 3E A TMAE X (DC FRAZ X A= Planar BURAE X ) .
M A A ETRRIAZ X A L TRRRASE AR A B P R K4 M ASE{E A R 64
AETMEX, ¥, & MARE TR R+ 6§ R M R F, Fmskey R+
ALK, MAR], FRRBREG R TA, MAKX, thde, 35T 64x64 o9 Fnk
NI 2; stF 32x32 egfuais, NIR 2; 5T 16x16 49 Fumi3k, NI 4; 2
T 8x8 agFm B, NI 6; 3T 4x4 45 FHm3k, NIKS8.

W= ik

ST TR R AAT T R OGHF AL AR Y L dF sk (LR P13k, &
e S Y ) #ATE Y RDO A 691 L S E, KdmBR Y HE. #lde, 3
T 16x16 69 Fmsk, R A KRBT E, WNE R T 35 (33 4MA K
+2 A~dE A E: DC, Planar) AME2FmAEX#47 RDO ¢4+ F; wRATA
B HET A F BB E KRG FE (PREFNEX) , WAREES
R33ANAE, st F AT R 4 AAZETRAERm E5 o 2 AN A A
M X (DC #= Planar) , #47 RDO &9+ &; st -F-F 423k, 0F 25t mAh
3 A EFNAEKX (DC #= Planar) #47 RDO &9+t 5 ; st T4 s &k, X
TR 3IAA AT A AR A AN KX 2247 RDO 894t 5. &4k L,
A 2% RDO ++ B a9 2 X4 B iV,

AP F e & 77 ik T YT oA, B4, BHF7XER. TF
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T 4 FE R 1 444 % ( Prograxable Read Only Memory, ##8 “PROM” )



WO 2016/107468 PCT/CN2015/098261

Rk 4k % (Read-Only Memory, 4% “ROM” ) . & TR 442 R %
%1% (Electrically Erasable Prograxable ROM, f#&# “EEPROM” )
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AT RSN B FAEE, Lk H KT B ed A RN XL 0.4
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TH RN A ERAEX, LREZE LA ETNNERE LIES
R KBS T 64 A BT AE X A B EARAR 89 N AN A AR, A4, N>
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FRERAAK, ATRVEL, RERHHA, ML, AFEF TR
g AP R P TR ESE ZF5 KT,
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FEHTRIFEAFEMAERPIFAIRBGEARF X Z TR E WG LA
N, BHREP ERREFAT XA ELECHET.
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B IR R, BTN S 6 438 R0 B T B T BA AT,
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