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One intra prediction mode selection algorithm based on
edge direction detection in H. 264

LIU Xiao-ming , GAO Yan , ZHONG Yuan-hong, TIAN Yu , WU De-song
(College of Communication Engineering, Chongqing University, Chongqing 400044 ,P. R. China)

Abstract: Motion estimation is the most complex part in H. 264. Intra prediction is an important part of
motion estimation. There are a number of intra prediction modes in H. 264, which no doubt greatly increase
encoding complexity. In intra prediction, the way of choosing prediction method is rate distortion
optimization or using correlation properties. For complexity problem, the paper provides an improved intra
prediction mode selection algorithm. This algorithm uses a new detection method to detect the pixel
correlation in the direction of mode selection. Test results show that the algorithm has reduced the
computational complexity and increased the encoding speed highly in the premise of ensuring video quality.
Key words: motion estimation; intra prediction; rate distortion optimization; mode selection; direction
detection;computational complexity

H. 264/AVC™ iy ITU-T FIISO/IEC 6 SR H. 264 0 B Py B0 6 P 4000 22 (3 5 5 T

JEAL BB S AL C TVT . joint video team) & Y
B — AL s 8 A v 5 LR B AR VAT LG 3 T
AR Z2 BRI R BE L 22 B Y a2 A
THVEET A4 BB AL . S — 1 VLC 755
2 A5 4 . X BB R R B9 BT AEAS HL 264 2 55 R0R
1o o PO 45 3 RN o R R AR T 4 U Y 1

% B 89 .2010-10-20
BE£WB - HEXBAAP SIS ESHFEBIH (51035008)
EHE /N

XN (1963-) , 55 FE PR 2 B4, W 4o, FZAF R 7 ) 7 A 3L
B EE W T4, (E-maiD) Ixm_cqu@126. com,

5 .intra 4 X4 A 9 FpHIMAE L (intra 16 X 16 4 Ff
P AL B 8 X8 Bt Ay 4 Fh w45 =), 4 2R %)
g Ao T A X — — AT T T BE 2% DR R n it iy
RO ) 2 2 B S A 2 DR T A A0 T Py 0 A8 =
PEOTIE A 2R

X ot A I A 3 £ ) AF 5 B A AR 2 2 g

i AF 5 W = A E S S R



http://gks.cqu.edu.cn

% 39

X B f L 5 H. 264 3 T34 G o e ae ] 6g wl Py T AR X e Bk 95

AR BT S 2 Ay U/ ot N T AR 4 R R AT B T 5
Pan Feng %84 $2& th T 3E F ¥ 4 0y o] 5 I 11 i
DA SN A e 5 AR 0 5 A R o e e D T
BORAE AN B8R IR A R T ST 8 . 48
J V5 de M S A8 DA T il A i 35 A X R T i
A T 3o AR X 0 T PN O B R =B WUk
U LR EHE A M I T WU BRSSP )25
P BRILZ M B T R A AR
SRS A S O UL, AT LAY S —
R R 2R Z 18] 4 AH DGR 1 3 3 sk 2 900 A6
KPR I R BE X 2 T5 10 HA 3808 B2 2% FE AR AR s
U Pan Feng" #2 i i) i Sobel 57 %} &4 045 B2
BT BB R WL G T5 1) K J5 0k ol B AR
KNGy ) R AT R R AR R, g R
JEE A B2 g RH O /N 5 O — 280 T R R LR RE AR A
I3 A A B EOR FRAR T3 52 2R B L X S U7 vk —
FBE LA, S 38 i i A 5ok o B B4R T . S R TS
T A6 000 RIS AR S M 12 1 — b ke i 1) 2 300 25 07 1)
RGN £ T P 0 A6 2 R SR vk L Bk A I A X )
EHL I X A 20 v e 0 B O TN AR R A T Tk — A
e DT 42 5y 1 T000 (9 DE 750 32 [l inp e ] 7 e ez
(5] P9 AH S A 3] d5e T RE TIUI AR 5, GG R AT TR L AT
A LAE— 20 pdl /N B PR Y S22 B . A4
TR A SR AR R B BT AT B N R KR T
Y ) 3

1 H. 264 H s A

ot PR T A sk 2 ) A X A AT T PR I
T8 e AR Ff A 3 X Fi 2B AR A AR R L TRt
TERR 2L 1 o A R 26 2k B MK (RDO) AR
QL) ok B A7 A58 50 56 19+ LA 52 B B AT 5 il o
SR SCRE PR Afp A P45 5 4 1) G i

RD_Cost = SSD + Apote X R (D
Aot SRS B H A HL Ao = 0. 85X 2101279,
SSD Jy iR 75 F-J5 Fll . 7R AT e 5l B 2z [ Y7
J7 - R O 2 i I A 5

£ H. 264 At J000 rb L 2R A 4218 R 05 i
P v A5 A RE Y T A Ok 4R AR F /R R EAR Y
AR A A e A U A S A o DA B i D 81 O
HARRRBEMT

D5 intrad X4 f9 9 Bl B0 AL 0T YR K H
AN B RD_Cost » 36 4% A fie /A3 B 19 9
A

DIEWL R DR EE 16 <X 16 He 16 4
AX AP e/ RD_Cost  AINAS B2 BN 4 X4 Tt

M H B % 7N RD_Cost s

IFEE 4 R R By SAD (4 X% 1% 22 71D
W B/ SAD iy B AL S 3 B R T Y
RD_CostfER 16 X 16 #j A i RD_Cost;

DR 2) F 3D T BT A3 Bl RD_Cost s B/
RD_Cost Fr 1o i 750 75 X B Ay 12 25 e g it py 781 00
.
TG AT UL O 1 S — A 2 B ot N 00 A8 5
i ZHR 592 R B KT B9 RD_Cose, T 4 U
B R T A R AR R

2 HEpmA BN EKEEREE

2.1 HEMERBE

e T 20 2 7 1o ARG I A it PRy 0 A X B
ERA GG I AR SR SRR i . R T & 7 1)
7 P S P R AR T LA S Ly R
e de KL 1 B0 A 5L {H T Sobel 574 454> [
BERNG Ty m KBTI PR RER, A
SR R e SR T — T I A 10 5% 5 1) A ) T i R
MR AR . AESCHRES T 8 4 ad b3 AR L {H 8 ]
TN E B A BT 1 AR R i 5T 1 S ORT TN R
] F 7 P A 30 7 B K FU0 A8 5kl B T LR
A4l %1,

®1 &5
sred T
B 1K 6 s 8.DC
BEsC 4 505 A5 6.DC
B 0 A 5 S 7.DC
B 3 M 7 5 8.DC

= w N

< H 140 G ARG TN 5 1) i 32 T OE o o L 1 9T 45
o BT A A A5 2RI 0 o 8 AR DR R A 1 ) A5
£ B A2 0 B2 (H oy TR 5 T i85 R 50K AR B 4%
B A AR R Ty Bt oK AT /M QA e R A5 54
o T A 5 b i BTN AR ZE MK . FE T LAL
L8 AR TN AR 2 2 B X i 2 v 3 1 ) e G 0
AT T 2P0 e . AT B i 1 BN A IEBE R . [
i P15 e 22 ) g AR S A 2 i AT T A
JeREAT TR BT /b S S B (I A IR
2.1.1 R TF R RSB % T w i

LA 44 B 5] 6 248 Ui B D 1 G 0 5 325 114 AR
A, EAR LS R 4 X4 B a4 4> 2X2
AP0 E 1 B . AR PO B AR R 5.6,
9.10 FEy—A> 7B X AR 2] 5 418 BO.B1.B2,



http://gks.cqu.edu.cn

96 T RKFFR % 34 A

B3.B4,

Y
[+ ]

12 13 14 15

B 1 4X4|_E5MS A 2X2 Fir

PR T B R R AL B, i T ]
LAf3%] Bo, B, .B2, B3, WA
Bk, ={pCk.k) + plh+1.k) + pClok+1) +

pk+1k+1)) X 1,/4, (2)
K pGa )l 4 X4 Hep R RE L BL0.1.2.3,
B4, W{ER -
B4, ={p1, 1)+ p(1,2) + p(2,1) +
p(2.2)) X1/4, (3)

IR A I 0 25 T5 1) A S . A ot A T
HR X T A I A X 2R G T ) Y R DG
WA} LD Al ERY A G AT . X — D&k
IR EPSERY QN = v 2 i N e SE =S U= S L DI R ]
e

A" =| Bl—Bo0|+| B3—B2 |, 4)
2 =| B2— B0 |+| B3—B1 |, (5)
A" =| B4—Bl |+| B2—B4 |, (6)
A% =| B4—B0 |+| B3—B4 |, D

R B RBL T 7R —H5 5 J7 1l P R R ME
AR ARABLE S A BB/ o Ul B AE X — 7 18] L B~ B4R
{EMAR L . XS T 45 A AL SO BT 1) B A8 A ] LA

FAEE 0 7 kA5 3,
B an 6k F AL 8 X 22,57,
225 = ) X 1,/2, (8)

Fe WO B0 7 35 o 158 ol 990 000 A i Xk B
A Xt TR RN AR S T 1 YOG AR LA 2. B
AR A Y R 3 R A /N B AR G 5
i 2o 70 B e TN 114 d5e ) fE I A S AR 2K 0
B 1R DC AR A BN $EFE . et m]
T 4 2R di nl A P A AR 0 VS 1 FE A /DY
3 b A 2 rp, IR A 4 Bl S A T DL 4
U SR 0 B T M AT RE T A AN 7 e /N 19

3 b P AR 20 rp s AT 7 o 0 A e 45 i
HR R A 33 % 9 B (ELX Rl L2 AR /N
DI R AR A /0 T IO e £ Y ] . im0
PO ARE 2 5 9 B o b 10 A5 SR (9 RD_Cost
BB RD_Cost fe/N PN AL XN %58 JE 4 X4 Hei

it P 0 A =
90° :
112.5° 675

A5°
1 350‘”

137.5%..

7 5

B2 mMMEXEFEXEE

MLL BB A ] DAXS 58 8 16 X 16 B A6 7
8 XX 8P AT Wi PN UM A e . HOAN I - By R/
KT A X T sE B 16 X 16 By B R a2
8X 8 X T 8 X8 iy FH R/ 4 X4 B, &
Ja R S A S L B AR X 5 DC B UM T 37 31 i
LA . e a] DL XS 16 X 16 He €
JES X 8P s 2 HA P A il 452 X R 4%
2.1.2  ABARRZ A 64 A8 K

TEMT P TI0I0 o, AH S Y 4 <4 B i) 3500 A5 =X 2 [
FLA RS AR S AR Al 2 i 4 X4 By 22 sh B
b e I AL AT AT > i He ) B Rl R AR =L 4
B3 . A 1 I He R — RO R B — R 4 X
A4 Yty s 7y 2CHR AT 4% S T AR R OGP R ek b
(TN R G TR U O i 12 i DM 1B 2 | Wl T B2 ]
T AR ok F W Y R py O A . an &l 3 R,
RALB TR ] )24 b B C Y T A
AARFTRER A B BYAHF s 4R A B i H B A [A]
M) C B AB IR i e/ ME

B

B3 P T AR 4R R B AR K



http://gks.cqu.edu.cn

% 3 X B f L 5 H. 264 3 T34 G o e ae ] 6g wl Py T AR X e Bk 97

2.2 EEnEA
ABPREAR G AL E WK 4L 4 X4 B Rl .,

MRTAL E M

FIRMET R =
%

i

®

A AL B 4 Fi R
AR AR B Am 7

HEKmO. m2f
RD_Cost

S RUE =)

4 x AP RS F IR
BO. Bl., B2, B3, B4

FENAEBT 0 | 450 | HRHImL, m269
90° . 135° A RDCCont

T A B %t i
Jri E A

LA T BOUASER 11 A 3 th de /MK
3AFEX B m, . m\ m,

HEFWGEEPm,, m\ m,

m2, m0. ml~ m}

AP ER BT K
RD_Cost

Pt RD_Costie/MY BIIAR
i AP

4 REAX4 REEHEE

x2 MWAER

3 MKERSHH

¥ 31 MWikFers 5 IMI. 4 K 5 Pan Bk

ARG IR A X Pan B3 52 A% B A8 1 ) AT 59, 470 18, 96
PEAT I E— 25 Bk i DA A B 5 TM9. 4 mobile AB 3. 680 —1.69
R LN R Pan ST T AR SR A CIF A% X APSNR(y)/dB —0.032 0.24
[ B HE LAY 31 mobile ., container, news , Il {2 & i AT —68.130 —36.21
% 100 Mot , T iwifa] g 15 Wi, B3t R SE R, 4 container AB 4. 960 —1.89
I 16 X16,QP 2 30, AN H B i, > T F kb APSNR(y)/dB —0.033 0.14
B AT L APSNR 5% B A5 W L i) A8 {5 L AB AT —69. 560 —28.78
i BRARE Ay b AT S G i 1 8] A8 46 7 43 L, news AB 6. 960 —4.61

gE R 2 R APSNR(y)/dB —0.061 0. 32




http://gks.cqu.edu.cn

98 TARKXFFHR

%34 %

W25 AT LU B R R IMO. 4 B
7 PSNR EOF 25 F FE 0. 042 dB, B 328 X 19 fin
5. 2% AH 45 Bf (] 9 20 65. 72% 3 5 Pan 240 L .
o iy Bf ] ek > 27, 98 %6, B RS- ek 4> 3. 730,
PSNR 4 0. 23 dB, £ 7 W ¥ LT Pan 5%, @It
AU SO B R R v T G A B L L PSNIR A% 4k
B IMO. 4 AR AN K WA T e A

4 45 iF

T — P A 2 T 0 2 5 1 A A ot pAY
A o % Ak, R — b g B 10 O S35 g A
AL £ 7 o L 197 R A S el 1A S A
FIE LW AL . (Rl A PR A S v TRty
PO F) de AT REARE X . A il ok e A S 5 Y R Y
PN A Rk G By B A SR i R B iR 22 . I
S5 R FRMW] AT LA R UE AL BT R ) S R R R 4R
T G

S X -

[ 1] WIEGAND T, SULLIVAN G J, BJONTEGAARD G,
et al. Overview of the H. 264/AVC video coding
standard [ J ]. TEEE Transactions on Circuits and
Systems for Video Technology, 2003, 13(7) :560-576.

[ 2] ITU-T Recommendation H. 264 &. ISO/IEC 14496-10
(MPEG-4) AVC[S]. Advanced Video Coding for
Generic Audiovisual Services. Geneva,
Switzerland, 2003.

[ 3 ] XIAO XU-QING, HU RUI-MIN, RUAN RUO-LIN,
et al. Novel intra prediction algorithm in H. 264 C] //
2007 International E-commerce, Engineering and
Science Conference on Distributed Computing and
Applications, August 14-17, Yichang, China. [S. 1. ]:
1IEEE., 2007.

[ 4 ] PAN FENG, LIN XIAO, RAHARDJAS, et al. Fast
mode decision for intra prediction [ S]. JVT2G013,
JVT of ISO/IEC MPEG &ITU2T VCEG.
Thailand. 2003.

[5] MENG B J, OSCAR C A, WONG C W, et al.
Efficient intra prediction algorithm in H. 264 [C] //
Proceedings of IEEE International Conference on Image

September 14-17,
Barcelona: IEEE Press, 2003: 837-840.

6] FEA G FLAEER, S5, BE T 3 HE AL =AY i Py 350 0
AL A Tl R 244 . 2006,32(3) :252-257.
YIN BAO-CAI, SUN LEI, KONG DE-HUIL Fast

Processing, Barcelona, Spain.

algorithm of intra prediction [ J]. Journal of Beijing
Technology University. 2006, 32(3): 252-257.

L7] s mea, ikl 2T H.264/AVC BB 4 0 Bt
e o7 LI . AL TR 5 0 A L 2004,40(19) : 75-77.
WANG SONG, XUE QUAN, ZHANG YING. All
zero detection method of integer transform based H.
264/AVC[]]. Computer Engineering and Application,
2004, 40(19) . 75-77.

[ 8] VETRO A, XIN J, SUN HUI-FANG, et al. Error
resilient video transcoding for wireless
communications[ J|]. IEEE Wireless Communications,
2005, 12(4) . 14-21.

[ 9 JSEONG H J, JAYANT N. An efficient error resilient
technique for applications of one2way video using
transcoding and analysis by synthesis [ C/OL] //
Proceedings of the IEEE Global Telecommunications
Conference Workshops, November 27-December 1,
Texas, USA. Texas: IEEE, 2004. 428-432.

[10] KIM C S, SHIH H H, KUO C J. Fast H. 264 intra
prediction mode selection using joint spatial and
transform domain features[J|. Elsevier Science, 2004,
17(2) . 291-310.

[11]TSENG C H, WANG H M., YANG ] F. Enhanced
intra-4x4 mode decidion for H. 264/AVC coders[]].
IEEE Transaction on Circuits and System Video
Technology. 2006, 16(8): 1027-1032.

(127 L, SA B B0 BRI , 46, —Fh L F 40 )2 R R LR Ib i 25

FEPEAR A e 0 vk LT ). 31 S L 4% 4R, 2009, 32 (6) -
1152-1160.
HAN ZHEN, HU RUI-MIN, CHEN HAO, et al. A
fault tolerance video transcoding algorithm based on
hierarchical rate distortion optimization[ J]. Journal of
Computers, 2009, 32(6):1152-1160.

(18] ffl . e . 8. —FhiE M T H. 264/AVC i [ & B

23 SR P T Ak D], T ELAE R, 2005, 28(11):
1853-1864.
NI WEI, GUO BAO-LONG, YANG LIAO. An
adaptive intra prediction algorithm for H. 264/
AVCL]J]. Journal of Computers, 2005, 28 (11):
1853-1864.

[14] H. 264 Reference Software, JM9. 4 CP/OL]. http: /
iphome. hhi. de/suehring/tml/download/old _jm/jm94.
zip, March, 2010.

(R# # &)



