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Abstract

With the expansion of the Internet and wireless technologies, video-related applications have been
expanded much more than ever. But since network bandwidth is limited, better high-gain video
compression methods remain essential. Recently, the new video compression standard called ""High
Efficiency Video Coding" (HEVC) has been introduced, which doubles the compression compared to the
previous standard called ""Advanced Video Coding", while preserving video quality at the same time. In
HEVC standard, 35 intra prediction modes have been defined to improve the efficiency of encoding
algorithm. The best intra prediction mode is chosen using a process called "Rate Distortion
Optimization™. The purpose of this study is to propose a method to reduce the number of intra
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prediction modes in RDO process, since it is a very time consuming process. A new method based on
Sobel operator is proposed for fast determination of intra prediction mode as well as coding unit size in
HEVC. Although Sobel operator is an essential part of our algorithm, other features were extracted
from coding control part of HEVC algorithm to excel the speed of coding process, since the main
purpose of fast coding algorithm should be to reduce complexity while producing a bit-stream, which
preserves the quality of decoded video. These features are parent CU mode, modes with lower cost
functions and modes that are determined to be most probable via pervious researches. Parent CU mode
is intra angle of coding unit that contains the current CU and since HEVC uses quad-tree algorithm to
calculate the best mode, it is available at the time of calculating the best mode for current CU. Modes
with lower cost functions are modes that have the least cost function value that are calculated by HM via
a fast algorithm and modes that are determined to be the most probable via pervious researches are DC
and horizontal and vertical modes. Two algorithms are proposed to enhance coding speed. The first one
is fast algorithm which considers a few CTU coding depth, given that some conditions are fulfilled.
These conditions are equalities or non-equalities in which the variables are costs of the aforementioned
modes. The second algorithm considers all CTU depths in coding process, but it incorporates only one
intra mode in RDO process, given that some conditions are fulfilled. The Sobel operator acts as a
verifier, in other words if the Sobel operator agrees with all or some of the intra angles that are
mentioned above, the RDO process is considered to be over and the verified angle will be chosen for CU
to be coded with. Coding time compared to HEVC reference software (HM) using the proposed fast
method is reduced by an average of 56% and by using the proposed precise method is reduced by an
average of 29%. In the proposed precise method, final video quality degradation is negligible.

Keywords: Video Coding, High Efficiency Video Coding (HEVC), Rate- distortion Optimization (RDO),
Intra Prediction, Sobel.

Ll o5l a5 Wgd oo punn3(CTU) (,l3508 e y0
4 Slg e 60505 axly o cul FEFE aSTos

doudio -
Copre GlRe lasslySs Bl wd
WS oo bl Gl 3l Gne 1y ool (g3lwes s
Jw)l bopsd (8l (g5lmes s waz slay,
Slegass 5 palai (iled gl ools 51 ol o>
INCEL YOS ooyl wgwore CatlS 8l s |y Jlisus
‘_g)‘djdj» a Po—w oo ‘_gOJL.\JL»_m‘ ).»pl> Jl_> )»)

bl el e 0l el mpe alony e
bl |) Z¥x#Y U AxA ‘_gLao)’L.\ﬂ ..\.».:‘yGA La:»‘jﬁ)’

pedl (M 50 £55 pl ezy anil
I, HEVC J350S o6l Gluslrs slaSaezmn

Sy b Boday
B oo i |y olB09,0 s i slacgs
il ooy Lis (©) Comnd VS 0 a5 e ylen

A 40 o ailbnl o sasas (HEVC) g0u9 005y

99 tS).».M.\_A )U FLR edg L;)l_mod)_m.‘)
ITU-T Glesl s a4 gilws lasbul sl

L8080 i sl cdle YO o astsl plye
Ceel (DYl slaws iolidl s e caslons b
F’*‘o‘)i.’.o 69M)‘ Lo‘ 509,(5‘5,0 ‘5“_,&_, o}il&_c b?‘?‘éﬁ.
—Cem 0 §ylwaa aild 0 Slewlxe Sialil 4
HEVC s jlaibul jo jshate cpl 45058 o0 505 zlosel
Sl 1y S €5 rizen 5 glarsel (liee il NS08
aed g oLByg,0 (o S o]l YO 4 cn
6)"'&5"6 “”‘9 9 (SR »‘9 6‘)% ) 6Lm}l.;j|
W F 5 9 glrgel Olime dlone 1 0 ailme
cdlo o gl aie @l ke (1) 4k, b

1l oo Cewd A S

J=R+AD. QD)

ISO/IEC 5 Video Coding Experts Group (VCEG)
[V] el Moving Picture Experts Group (MPEG)

3 ety laoJailbinl 4 cans o lastinl ol s
3gdse osliinl (3lues 28 (sl s Fl sl
sl Foazn Seir Gl cow pl e oS
FESLINS B VIV R/ R K e v Y R POV £
sleaxly o g5y Sl 5l colaiul e g,
(e Sldas plxl jglaieds .ol (CU) (g ld50s
s (PU) S sloxly a4 (5,I3505 o=l o
L Busye moin 9y )0 SpSpeeal S5 s
P Sebies el (gmgin 2ly mhe o (Bogn
el olbasly 4 polas « [YIHEVC gz 0 5800 5
slaasly 5l slallos @ laasly ol 5 0ol s 'dakad

1Slice

OY ola ¥ o)kl VFeY JLe


http://dx.doi.org/10.61186/jsdp.20.3.183
https://jsdp.rcisp.ac.ir/article-1-1017-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2026-01-29 ]

[ DOI: 10.61186/jsdp.20.3.183 ]

HEVC 3 5135 35 al 651351 9 (pBu9)d (Snpius Il cpuass 2y (yh9)

e e slogls, 3l sl s
Emobn o Glebe Somm o6 gl
Caslonss SlgrigHEVC sjlaibial o g,
Wwd dw & IS jobas 1) b egh ol Lye-vl
3,5 el Ol (o0
(20950 St S @ et Sty A
Coloads aw [VE-V 0] o zagy 5l atws opl 5o
2 a obads shaw ez pe ey @las b
ar 3 glrsel - S 5 sleat anl
w2ge Gk ol 5B ak el WS e )3
)98 Slale (Sauzmy alSy S 58
5 " BESS oy o] ey Lol e HEVC
5 Soyanl andls labsde LB rels wls
3 NSNS Gy al3dl sl baolginy i
)53 505 JCT-VC Jg:d 5,50 a5 HEVC s, luibil
5 3,leble hoss bl 2 anie b anulre 288
lan @l (oS b (gt < N Gl
a5 [V ] el SBgys ugim > YO oo
(RMD) "cuips el s an]3" anlp ol
o SN Ll ) ey ceslons ol
~Can 55 Sl a8 (o sb onl 5l B se
b ogd oo plnl > N (pen (55 » Laid zlrsel
4 alwlgNGE sl oy Tcasods dgy i >
aige Njlaie Dol o el 5,13805 asly 55l
oS oud slpiiny (o, NS axls 5l il e gl
AxA g TxF  leojlul b sboasly gl lade oyl
ol b 6,130 slaasls sl 5 A (gslus
DVF] o ol ¥ golus FEXFE o FYRFY 15V F
S Jloged Jolod 5 4z 5 ad Sledlbl
3 o Sl e gl eselcwssa glap bl S
Y olaws alS jghaieds gl (o l0S50S axlg
O8h sl cwloads ool Sy, Samien
wile 4 ackis b Slee 5 ad ol
oolizwl julo] hgw Slee ¢ [VelCanny Slee
Al &5 geoge ol Gl Geses Cewloas
wlie ails oo jglme (5,050 slaaxly (nien
S gl SO0 Cewloads colaiul il a
) GNEIS sy pair Lgae ol g b oot
09y i Sl iy wed e Juld
50l 0g walss (Lss asly opl ples sl

<

!Coding efficiency

OV by ¥ o,k VFeY JLs

Blg| ¢ " Depth 0
32 A ng
s | H A Depth 1
I F G HI N GP v Depth2
1
LM BCDE JKLM R g7 U Depthd
N o [RIB]y
Tlu

(A

| / /
7

AT

//,
/ //

(<)
S ylailiew! jo subidy yai 50 LS Lle (&) (V- JSC%)

ot Sl ey i slay gl soege () HEVC
HEVC é)‘\.\)‘L’W‘ J° d@u’)é
Fig.1. a) Quad-Tree structure in HEVC,

b) Intra angles in HEVC
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