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Typically, a H.264 16x16 macroblock consists of four types of macroblocks of
one size 110 and four subtypes of macroblock of another size 120 as shown in Figure 1.
The four subtype blocks 120 are part of a P8x8 type macroblock 107. The four
macroblock type sizes 110 include a 16x16 type macroblock 101, a 16x8 type
macroblock 103, a 8x16 type macroblock and a P8x8 type macroblock 107. The four
subtypes include a 8x8 subtype 109, a 8x4 subtype 111, a 4x8 subtype 113 and a 4x4
subtype 115.

Conventionally, motion estimation is performed for every block, regardiess of the
size. Encoding of each block follows motion estimation. The best size of the block is
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The present invention, in at least preferred embodiments, seeks to provide a fast

encoding technique fo meet this demand and to satisfy the industry’s need.

SUMMARY

In accordance with a first aspect of the present invention there is provided a
method for inter-mode prediction in video coding, the method comprising:

checking a data block of an image for zero motion;

computing frame difference of the data block based on the checking for zero
motion; and

making an inter-mode prediction selection based on the computed frame
difference.

The method may further comprise the steps of:

checking a homogeneity of the data block, and

making the inter-mode prediction selection based on the checking of the
homogeneity of the data block.
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further be based on the checking of the honogeneity of

the data bl ock further conprises making the internode

sel ection based on intra-node prediction selection.
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In accordance with a second aspect of the present invention there is provided
a system for inter-mode prediction in video coding, the system comprising:

a motion detection unit checking a data block of an image for zero motion;
and

a processor unit computing frame difference of the data block based on the
checking for zero motion; and making an inter-mode prediction selection based on
the computed frame difference.

The system may further comprise a homogeneity detection unit

checking a homogeneity of the data block, and

the processor unit may further make the inter-mode prediction selection
based on the checking of the homogeneity of the data block.

In making the inter-mode prediction selection based on the checking of the
homogeneity of the data block, the processor unit may further make the inter-mode
selection based on intra-mode prediction selection.

The intra-mode prediction selection may comprise a vertical versus horizontal
intra-mode prediction selection.
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making an inter-mode prediction selection based on the computed frame
difference.

The method may further comprise the steps of:

checking a homogeneity of the data block, and

making the inter-mode prediction selection based on the checking of the
homogeneity of the data block.

The method may further comprise making the inter-mode prediction selection
based on checking of the homogeneity of subtypes of the data block by the
homogeneity detection unit.

The checking the data block for zero motion may comprise checking if a
collocated previous data block has zero motion vector.

BRIEF DESCRIPTION OF THE DRAWINGS
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(16x16 block). Mtion estinmation and Rate Distortion
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Motion estimation and Rate Distortion Optimisation (RDO) are performed to find the best
block sizes in the macroblock resulting in heavy computational load at the encoder. If the
block size is predicted accurately, there will be significant time savings for the motion

estimation and RDO computations.

It is observed that when video objects move, the various parts of the video
objects move together. The “spatial smoothness of motion” arises from this observation
and has been conventionally used in data compression. From observations,
homogeneous regions in natural or synthetic video sequences probably belong to the
same video object and thus move together as well. One of the main reasons for using
variable block sizes in H.264 is to represent motion of video objects more adequately.
Since homogeneous regions tend to move together, homogeneous blocks in the frame
should have similar motion and should not be split further into smaller blocks. To avoid
further computation for splitting the blocks, the detection of homogeneous blocks in the
example embodiment involves the following steps;

1) Detection of homogeneous blocks.
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honogeneous regions do not split into smaller block

sizes after RDO The sel ection of

When a 8x8 block is detected as homogeneous region, the final selected size is

simply 8x8 block, skipping the RDO computations for the 8x4, 4x8 and 4x4 block sizes.

Besides making use of the spatial characteristics, the stationary characteristics of
video objects are exploited as well. When video objects stop moving, there is a very high
tendency that it is 16x16 block. Therefore, if the collocated 16x16 block from the
previous frame is found to be zero motion, the macroblock difference is computed. If it is

small, only 16x16 block size is used.

Figure 3 shows the detailed steps of an example embodiment. There are eight
flags for each of the different sizes of macroblocks. When a flag is set, it denotes that the
corresponding block size will be used. The modes are defined as follows:
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At step S305 flags are set for the eight different modes indicated in Table 1. At step
8307, a check is done if the collocated previous 16x16 block has zero motion vector. If step
S307 results in “no”, step $313 is done to check if the macroblock is homogeneous.

If step S307 results in “yes”, the frame difference of the macroblock is computed at
step S309. If the frame difference of the macroblock is greater than the threshold Thdys
(step S311), a check is done to determine if the macroblock is homogeneous at step S313.

If the frame difference of the macroblock is less than the threshold Thdys, all mode
flags are cleared except for mode 1 (shown in Table 1). Subsequently, a motion estimation
is performed on the 16x16 macroblock and it is encoded. Proceed to code another

macroblock.

At step 313, a calculation of the macroblock is made to check if it is homogeneous

by Computing #, ,, in equation (3).

At step $313, if the macroblock is homogeneous, the H.264 encoder performs
RDO on the 16x16 and, optionally (refer step S323), 16x8 or 8x16 block. Other
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e LA A O ST e

resalte irs awé,dtheﬂiimemsmwﬁ herdemeH doetie RO Blocks | If tHeecheck at step
S

SR8 FNE I et Wierh S SERE BeBbr Bayhhuch B BB arpiperthifed on the

respeetble macrdblnek arpesamps@ﬂpd(@ tﬂ@tthavmtm fldgsiset.i s

honogeneous by conputing the equation (3). Flags 1, 2,
and 3 are cleared when noving formstep S313 to S319.

If the check at S319 results in "yes", at step S321 mode 5, 6, 7 flags are cleared for
that particular 8x8 block. Then at step S325, a check is made to determine if all the four
8x8 blocks in the macroblock have been processed. If the check at step S325 results in
"no", then step S319 is performed for the next 8x8 block. If the check at step S325 results
in "yes", then at step S327 motion estimation and RDO are performed on the respective
macroblock types and subtype(s) which have their flags set.

The above steps are integrated into the inter-mode prediction functional block which
are executed by the H.264 encoder to perform the appropriate macroblock encoding.



f the check at S319 results in "no", at step S325 a
check is made to determne if all the four 8x8 bl ocks
w0 poosiozossscr obl ock have been conputed. f the cPE€DRGZN4/000256
step S325 results in "no", then step S319 is perforned
for the next 8x8 block. f the check at step S325
results in "yes", then at stgp S327 notion estimation
and RDO are perforned on the respective nacrobl ock
t ypdbeaatiies obiHge @nd Thtat areaﬁb@dtdn@'dapﬁweatgsth%euantisaﬁmieparameter
C t u LA -
By Q&%ﬁp?athgglé?egﬁgllﬁeg%@% t? othé(te@ ptn?&tlo | o t%éxgﬁbﬁmé savings are
imMtozed aatndsﬂweq@ 6305, drep dheigeoi waﬁ@deenfammc@ fienméow fto diigh bitrates

(P2 e Rl

colBEredQ iy oL aled e RAbERErcBEHT SRR oo omputaton of
the twegshotddp asBillows's perfornmed for the next 8x8 bl ock f

the check at step S325 results in "yes", then at step

S327 notion estimation and RDO are perforned on the

respective macrobl ockhd ¥ pgs/18mg/128@Pjpe(s) which have

their flags set. The above steps are integrated into

the inter-node prediction functional block which are

exeih&d dpistiheqlhniSdtidsraftet. QVRST TId mﬁraﬁ the typlcal value of ?;is
199&? opri ate macrobl ock encodi ng. The_val ues of Thd and

fari1@stP BlocianghePQ foréxsiirekg i 1T 6deaﬁhaﬁm1@eﬂ Value of 7, is

108y adapting the threshold value to the quantisation
paranmeter, the tinme savings are inproved and there is
no drop in video quality perfornance fromiow to high

b' t reteRforcRMMMAREnéSUS if ¥RAtkhiirés Molhe r¥égibH Bavd NBry similar spatial
itrate is not increased either. The conputation

of
praReslv; [The <SPSt mediod: & 1o daugeTHip iexfurg Thpesiyspy Usingpytatistioal

medafeinddt sush bb&tatidard HaahtidN vRddReE tRdwnetd end Migtosis Thdtexture
, the typical value of ? is 19000 for_16x16 bl ock and

mayRyen e Tadsles wiing CeprsiantMarkev Reagdomfigld. s diffgreqidpxjares may

alsdf Iabéilea%épar%télﬁi gkifg d ByJoHRBIRIKES:-bdsell MeotheX b rv@ﬁablél window
e_region m. | ar spat.ial pr

ery opert
S'Z§Fﬁélt*é%fexﬂ-ﬁ?%dﬁ“'%'%Y?%&ﬁ@%t'v?h “tt@)&o Htas &r'?’&‘?“ﬁye and may
redifcenBe Vathil SpdeddjainMaRHoeNBg thestein@B-nfdaddaisidn.
devi ati on, variance, skewness and kurtosis. A texture

may even be nodel ed using Gaussi an Markov Random
Fi elidl.thd fexamhpld emdotintepit horasgampudirégiohed ldetbcted effectively,

epar at el sing a hypot hesi s-and-test-based nmethod on
o EkaNE aidhion

The example embodiment employs an edge detection method, which is used for
fast intra mode decision technique. The fast intra mode decision is used to speed up the
encoding time during inter reference frame coding. The pre-computation for detecting
homogeneous regions will be reduced since it is already computed prior to fast intra
mode decision.

In the example embodiment, an edge map is computed in fast intra mode
decision technique by using Sobel operator in the vertical and horizontal directions. For

a pixel p;;, i€l2,.,N,jel2,..,Min a image frame of size N rows by M columns, the

corresponding edge vector, Bi’ ;=1{dx, J.,dy,.’ j}, is computed as follows:



sizes of the textures, which is very effective, but is

conputationally intensive and may reduce the overal
waepwsd2gas n i n performng the fast inter-node BPET/S6200#000256

n the exanpl e enbodi nent, honbgeneous regi ons are

detected effectively, efficiently and rapidly. The

exanpl e enbodi ment enpl oys apgedge detection nethod,

which is used for fast intra node deci sion technique.

The fast intra node decision is used to speed up the

encoding tine,during intes reference frame coding. The

pre- corrgut at | GW./A 5P rdet é'i:é7<ﬁ’g,ﬁha'n@'glermle_dlﬁ’s—wﬁg"ld%ﬁ%i,m M Pis,jm

be reduced sipgge Lt,is al y gopputed prior_ ast_

i ntra node deaﬂgioﬁ%”ﬁ*?%%ﬁzgéﬂglggbﬁbo Nﬁéﬂt,égﬁ£édgepFM“

map is conputed in fast intra node decision techni que (1)

by using Sobel operator in the vertical and horizontal

directions. For a pixel 1,2,...,3V, 1,2,...,Min a

| MaGehdrs ANE aRE o), #6prdbdiR e Qé(%rg/{e( %@g%lzlﬁﬁrcetiﬁ%rticgl aansd horizontal

“correspondi ng edde vector, = %/ 'S conpute
dlrpgﬁlqr@\ggs_ggc&ve%y. ahe qmphtLpie_of ihe_edgegleg opis-computed V) P
Pt-u-i Pi- i i-UX (1) where x=and dy, |represent the
degree of difference in vér l,ﬂe?n'gxihlﬁ%g’oﬁt al )
directions respectively. The anplitude of the edge
vectldys igdo defgpoine if alockighomegengous uging-the pie-cemputédsamplitude

(Ahfp) gﬁﬁ\%rél?tgg ‘gegt%{) ﬁ Qgglﬁh'? i&ﬁgp({é(ﬁg}&%ﬁfl@ f4Re HohH tﬁJ‘ﬁllaﬂnitude of the

pre-conp tude e edge vector

edbasvectort ataalmpike! demition dn. a folddReisskess ahart FBLRINI ik Uslgssified as

of the edqe vector at all pixel location in a block is
homogeneqtisrblagie otherwise, 4t ig ngadiomoganepsishih Hotea sefersoliodok index of

otherwise, it jsS non-ho eous. f n and refers to
th? ﬁogv ?r\é&d%ﬁu%? Of ﬁg "P%ngﬂ‘g}?g‘g?mm "t he macrobl ock, ,

then: 1 Anp )<Thd i./epostiongin the_macrobl ock

1 Amp (D, ;) <Thdy
H — i, jepostionsin the macroblock

"0 S dmp (B,,)> Thd,, ©

i, jepostionsin themacroblock

where H,,, =1 indicates that the macroblock MB, ,,, is a homogeneous block

and is non-homogeneous otherwise. It must be emphasized that the computation is
already done prior to fast intra mode decision and the only additional task at this stage is
the addition operations in equation (3).

The fast INTER mode prediction was implemented into version JM5.0c encoder.
The fast motion estimation algorithm used is from JVT-F017 and the fast INTRA prediction
technique is from JVT-G013. The results of the fast inter-mode selection algorithm as

described in the example embodiment ( involving fast motion estimation, fast INTRA + fast

INTER) with the existing systems (fast motion estimation + fast INTRA).

The test conditions are as follows:
1) Hadamard transform is used.
2) RD optimization is enabled.

3) Reference frame number equals to 5.



nmO f ) Thd j,/epostionsin the macrobl ock where =1

i ndi cates that the nmacroblock MB , is a honbgeneous
whb@sk2@sgl i s non- honbgeneous ot herwi se. t nmusPCeG2004/000256

enphasi zed that the conputation is already done prior

to fast intra node decision and the only additi onal

task at this stage is the adgjtion operations in

equation (3). The fast |INTER node prediction was

i npl ementded i nto versi on JVo.GABAGsahebledThe f ast

notion esdi mation algorithm 1.8 m -F017 and

t he fast So{l)l\rrl'-\’A prediction tec nFeqSB(ﬁe"tllgé Sféi)\rrg%w 013.

The resul)s of the fast inteABTodedsisidistblenh al gorithm

as descri-hed in the exanple ' (o [\

fast not i@n estimation, fast %%&Hﬁﬂﬁ{é#éﬂhﬁﬁgﬁ'th

the existd)ng systens (fast mJheonurelseri offraoes+Hnfastequence is

I NTRA). The test conditions 3k as foll ows: ) Hadamard

transformis used. 2) RD optimzation is enabled. 3)

Ref erence frane nunber equals to .4) CABAC is enabl ed.

5) ol bt i on.i [ : . ABT IS, di 7).

LM 0 53R W8 gL Sl 380l i e 4
quentizatien parameierguichc@PFa8, 11 36 fanyt 4UpThef resufbe aientehtiated according

j out on the test sequences with the 4

to :ﬁ%‘%? ?%??@% gbar aneters, i.e., QP=28, 32, 36, and 40.

The results are tabul ated according to Tables 2 to

Tabl t g f =)

Tl (EEEEAE SRR SRS GBI G secuance
BING apergeenis thexeeragr: biateninciegent fos thivihelesspuence TSPSARpresents
thd R SSRRS ) Al tniEProP Y G BofiRALO M SdrBEniigy, the

€ sequence 1 n percen

Sequences | GOP structure | PCHG (dB) | BINC (%) TSAV (%)
Stefan IPPP -0.02 0.23 19.38
Silent IPPP -0.08 0.88 50.00
News IPPP -0.05 0.59 46.88
Mobile IPPP -0.01 -0.01 10.96
Container IPPP -0.01 0.56 47.52
Foreman IPPP -0.06 0.93 27.03
Paris IPPP -0.04 0.73 34.73

Table 2 Test Condition Video Sequences Comparisons (QP=28,IPPP)

Sequences | GOP structure | PCHG (dB) | BINC (%) TSAV (%)
Stefan IPPP -0.02 0.04 17.18
Silent IPPP -0.01 0.33 49.51
News IPPP -0.03 0.77 43.96




Sequences GOP structure PCHG (dB) BINC (%9 TSAV (%

Stefan I PPP -0.02 0.23 19.38 Silent |IPPP -0.08 0.88
wG008020888vs | PPP - 0. 05 0.59 46.88 Mobil e | PPP POT/8G:2004/000256

-0.01 10.96 Container IPPP -0.01 0.56 47.52 Forenman

| PPP -0.06 0.93 27.03 Paris IPPP -0.04 0.73 34.73

Tabl e 2 Test Condition Videoqpequences Conparisons

(QP=28, | PPP) Sequences GOP structure PCHG (dB) BI NC

MC(bl’@e TSA\/ (% SPeFan || PPP - @(QZ 0.04 19038 Sil eqny. OhPPP

=0 UL U oo "PU |\CV I PPI' 'U '\") f\. ?7 43 :IVUUI | C r P
C"-”Sa"'(‘)ef a. 02 10"55’5’ Cdnt ai neP-01PPP - 0. 61600 do 44469
Fofemanan || PPP -10P85 0. 47 2 Bari s 0. 0250989

Q.Q_ AQ TAhl A 2 Tnnt fay n&i?gg%\vf Aoan CQr%?EnCC 2@,95

Paégn';;r i slons ZJ EEZ || PPP) Sédl?e ces GOt r et uBB4PCHA

(dB)TaBINE (¥} Covdor VideSiSefjaendePleR3mpari&dns (QPE32, IReP) O
Silent 1PPP O -0.18 43.00 News | PPP -0.06 0.28 41. 38
Mobile I PPP 0.01 0.17 9.26 Container |IPPP -0.03 0.22
37.65 Foreman IPPP 0 0.56 24.76 Paris IPPP -0.02 0.04
31.25 Table 4 Test Condition Video Sequences

Conpari sons (QP=36, | PPP)

Sequences | GOP structure | PCHG (dB) | BINC (%) TSAV (%)
Stefan IPPP -0.01 -0.11 16.70
Silent IPPP 0 -0.18 43.00
News IPPP -0.06 0.28 41.38
Mobile IPPP 0.01 0.17 9.26

Container IPPP -0.03 0.22 37.65
Foreman IPPP 0 0.56 24.76
Paris IPPP -0.02 0.04 31.25

Table 4 Test Condition Video Sequences Comparisons (QP=36,IPPP)

Sequences | GOP structure | PCHG dB) BINC (%) TSAV (%)
Stefan IPPP 0.01 0.27 16.02
Silent IPPP 0.01 0.00 37.50
News IPPP -0.04 -0.93 37.65
Mobile IPPP 0 0.28 9.54

confainer IPPP -0.01 0.62 36.25
Foreman IPPP -0.04 0.27 22.77
Paris IPPP -0.03 0.12 27.72

Table 5 Test Condition Video Sequences Comparisons (QP=40,IPPP)



Sequences GOP structure PCHG dB) BINC (% TSAV (%

Stefan | PPP 0.01 0.27 16.02 Sil ent
W@7Z0050204888vs | PPP -0.04 -0.93 37.65 Mobil e | PPPPOT/SGAB4/000256
I PPP -0.01 0.62 36.25 Forenman | PPP

9.54 con

t ai ner

| PPP 0.01 0.00

-0.04 0.27 22.77 Paris IPPP -0.03 0.12 27.72 Table 5
Test Condition Video Sequencgs Conparisons
(QP=40, | PPP) Sequences GOP structure PCHG (dB) BINC (%

TSAV (% Stefan I1BBP -0.01 0.33 18.44 Silent

| BBP

-0.07 1.44 49.12 News IBBP -0.06 0.76 43.81 Mbile

| BBP -0.02 0.03 10.19 Cont ai ner

Foreman I BBP -0.08 1.37 28.23 Paris IBBP -0.08 0.67
28.88 Table 6 Test Condition Video Sequences

Conpari sons (QP=28,1BBP) Sequences GOP structure PCHG
(dB) BINC (%9 TSAV (% Stefan IBBP -0.01 -0.06 16.20

Sitent +HBBP—0. 64—0-52—46—79TNews | BBP—-08-G3 - 0. 02
41.84 Mobile IBBP -0.01 0.04 9{07 Container| | BBP -0.0
Seq0ef@s40. GRPRtueten | IFEBG (dB)03| BINGZ(RY. 12 RaFSAV (%BBP
-0.02 0.{79 27.52 Tahle 7 Test Condition Video
Sequencels Conpari sons (QP=32, | BBP) Sequences GOP
Stefanuct urle PCHGBBEB) |BI NGj 699 TBAV (133 18.44
Silent IBBP -0.07 1.44 49.12
News IBBP -0.06 0.76 43.81
Mobile IBBP -0.02 0.03 10.19
Container IBBP -0.01 -0.80 43.52
Foreman IBBP -0.08 1.37 28.23
Paris IBBP -0.08 0.67 28.88

I BBP -0.01 -0.80 43.52

1

Table 6 Test Condition Video Sequences Comparisons (QP=28,IBBP)

Sequences | GOP structure | PCHG (dB) | BINC (%) TSAV (%)
Stefan IBBP -0.01 -0.06 16.20
Silent IBBP -0.04 0.52 46.79
News IBBP -0.03 -0.02 41.84
Mobile IBBP -0.01 0.04 9.07

Container IBBP -0.01 -0.83 40.82
Foreman IBBP -0.03 0.84 27.12
Paris IBBP -0.02 0.79 27.52

Table 7 Test Condition Video Sequences Comparisons (QP=32,IBBP)



Stefan IBBP -0.02 0.25 15.45 Sil ent

I BBP -0.01 0.52

45.71 News I1BBP 0.04 0.87 38.71 Mobile I1BBP -0.01

W0 00080218

85 Cont ai ner

| BBP -0.02 -0.73 35.96 FPCERGZN04/000256

IBBP 0.02 0.73 25.66 Paris IBBP -0.01 0.04 25.90 Table
8 Test Condition Video Sequences Conparisons
(QP=36, | BBP) Sequences GOP stgucture PCHG (dB) BINC

(% TSAV (% Stefan IBBP 0.00 -0.25 14.87 Silent

-0.01 -0.25 4 1.58 News IBBP -0.02 0.07 37.08 Mobile
| BBP 0.00 -0.08 8.66 Contai ner
Foreman IBBP -0.06 -1.49 24.30 Paris |IBBP -0.01 -0.26
23.43 Table 9 Test Condition Video Seqguences

| BBP 0. 00 0.00 34.52

| BBP

Conparispns (QP=40, 11BBP)—From {the experimemntal
results,|it is obserjved that the invention |as defined
Sesyentas ex@GRP Mrushine di MRINE (RS 1 BINCER) t he enTIAW (7g)
time by 30% on averdge. t has s$hown consistlent gain ijn
speed for all video |sequences wWith the |easft gain of
Steflag6% i n| nobi IBBRi dgo segioence|and gms gaijn 0§548% i|n
SiRR{ et video enge—Tn PSNR‘P‘O?S‘V‘S‘WE‘W
WQh t he| hi ghest | osis atV8108 gB. TRSDitrate fAdiease
Neves al so hegli tBBPe Wi th 0043 hi qhest olg'ycrease ag.71
Ma 4|t+/u Fromtheexperiment—shownrabove, —a—fast—+NER
%Se decj si on Techni|que- Rt make u$e’d e 8.85
Cdntaingrenej ty oiBBR deq obj_@@Q S fextug 3and t enpgiogl
char arct Ak ot Ao 3o A AN oA~ h~ Ao T t-aphnt A~
CTTOUTl AU UT mroul T VI UCU OC\.IUCII\JCO IIIC LILAYA'A' LA A YA LA \.IUC
Foremai e ko aclidve g redl®2ion|of 30%ncod ng286fe on
Paméer age, | W t higBmegl|i gi bhgqaverage BGIPR | oss 0b5 @02
dR and Al 204 hi t rat .
IS 8 Tast Condition Video Sequences Comparisons (QP=36,IBBP)
Sequences | GOP structure | PCHG (dB) | BINC (%) TSAV (%)
Stefan IBBP 0.00 -0.25 14.87
Silent IBBP -0.01 -0.25 41.58
News IBBP -0.02 0.07 37.08
Mobile IBBP 0.00 -0.08 8.66
Container IBBP 0.00 0.00 34.52
Foreman IBBP -0.06 -1.49 24.30
Paris IBBP -0.01 -0.26 23.43

Table 9 Test Condition Video Sequences Comparisons (QP=40,IBBP)

From the experimental results, it is observed that the invention as defined by the
example embodiment has reduced the encoding time by 30% on average. It has shown
consistent gain in speed for all video sequences with the least gain of 8.66% in mobile
video sequence and most gain of 50% in silent video sequence. The PSNR loss is
negligible with the highest loss at 0.08 dB. The bitrate increase is also negligible with the

highest increase at 1.44%.



i ncrease. The nethod and system of the exanple

enbodi nent can be i nplenented on a conputer system
w@o®s/0sskemati cally shown in Figure 4. t may bBCT/SG2004/000256

i mpl emented as software, such as a conputer program

bei ng executed within the conputer system 800, and

instructing the conputer sysfgem 800 to conduct the

net hod of the exanpl e enbodi nent. The conputer system

800 conprises a conputer nodul e 802, input nodul es

Sucr}:r?ﬁ‘n ﬁ %ﬁ %@Eésrﬁ Ssﬁg\&n %Bgvé‘%"’%@ ﬁ\ﬂ%é%g@d r?glcfé{oﬁlnt.tb%ﬁrfnique that
@eousechfdhe bomepeneityod ideogdfedt's t@@wﬁe@ﬂédemporal characteristics in
vic%%n?éd{ugﬁcé’éegf@wémﬁtje%hﬂ]@e & QIHé ttﬁ%'cﬁe{/é Qr\%ﬁﬁét’éﬁrofdﬁ% %‘ﬁcodmg

0 enabl'e access
tinmee bvaVieragies withsa siegligikis ayemle PONR Ines \@6|0k02( dw\endoﬂ 2% bitrate
in%{%gsee Area Network (WAN). The conputer nodule 802 in
e exanple includes a processor 818, a Random Access
I\/brmry (RAM 820 and a Read Only Menory (R(]\/p 822. The

ter ul e 80 i nclu
O TR 4 SR i S B oo 5 mplementet o
a corhputtasyst&ABA00 stematicafly akoBO & F@unb 4/ ®may be iraplemented as
6 to the keybhoard 804, Q
ol EBR Rl el BB AR i A gmouter syt
80Mmtad d:lmmruletlmgamemmnmer systemn r809 tomonduct e wethad ohihe example
rﬁ (ﬁ killed in the relevant art. The application

‘is typically supplied to the user of the
co rrp’[rteecompuitaeay 80cocmaplises aacalnpates nm&sm dnpurh modules

o BB o T PO G B o

display 808, ate\priger8®3M. The application program is read
and -ﬁ%”ég,%%h%ﬁj rhgddlé %O?X%C&gr{n%&egly%ot Qeco%b&HSFﬁ8{\~o§&9812 via a

I nt stora
swtabbnpbnsdmrumume RAM SQOanabh lalccess &pm@ctm dfetnet cor other

ndtRbnLystdthd L&sh AL L0 AES NeBRSrkTHARS SHAiN@ Ak NSRFork (WAN).

The computer module 802 in the example includes a processor 818, a
Random Access Memory (RAM) 820 and a Read Only Memory (ROM) 822. The
computer module 802 also includes a number of Input/Output (I/O) interfaces, for
example 1/O interface 824 to the display 808, and I/O interface 826 to the keyboard
804.

The components of the computer module 802 typically. communicate via an
interconnected bus 828 and in a manner known to the person skilled in the relevant
art. |

The application program is typically supplied to the user of the computer
system 800 encoded on a data storage medium such as a CD-ROM or floppy disk
and read utilising a corresponding data storage medium drive of a data storage
device 830. The application program is read and controlled in its execution by the
processor 818. Intermediate storage of program data maybe accomplished using
RAM 820.



and/ or nodifications may be made to the present

i nvention as shown in the specific enbodi nents w thout
walewantissgy fromthe spirit or scope of the i nvROI/SRGIORB00256

broadly descri bed. The present enbodi nents are,

therefore, to be considered in all respects to be

illustrative and not restrictigve. CLAIMS 1. A nethod

for inter-node predijction in video coding, the method
compr Wil by apeiestekechby # Bersan wkileq ipithe@ry fhah @umsFouseyagiations

an%?'n%&ﬂc%ﬁWHa?%é( 0B t8ithd PrERGE] w@fanﬁchﬁaé’%h@wﬁ'lﬁ’%e specific

based on the chécking for zero notion; and naking
embedisenip wdthpyiederariing, frew det srif 9%1§%QP90 ﬁf imee'rwewwt a%J broadly
deﬁérﬁa‘éﬁ #hd Bﬁésﬁﬁpé‘mbc?dlm-erﬂ@ 4B tRerGHS, ol 1 B&bideRed InfdiMespects to
urther conprising the steps of: checking a
beh'Mﬁg%V%ﬁW%fe&thglvﬁat a bl ock, and making the
i nt er-node prediction sel ection based on the checki ng
of the honogeneity of the data block. 3. The nethod as
claimed in claim?2, wherein making the inter-node
predi ction selection further based on the checking of
t he honogeneity of the data block further conprises
maki ng the inter-node sel ection based on intra-node
prediction selection. 4. The nethod as clained in
claim 3, wherein the intra-node prediction selection
conprises a vertical versus horizontal intra-node
prediction selection. 5. The nethod as clained in
claim4, wherein the vertical versus horizontal
i ntra-node prediction selection conprises generating
edge directional information of the imge, and
detecting the direction of one or nore edges of the
i mge. 6. The nethod as clained in any one of clains 2
to 4, wherein the intranode



predi ction selection is conducted prior to checking
the data bl ock of the inmage for zero notion. 7. The
woretioewsas cl ained in any one of clains 2 to 6PCT/eGLI0&D00256
conprising making the inter-node prediction selection
further based on checking of the honogeneity of
subtypes of the data block. §7 The method as clained
in any one of clainms 1 to 7, further conprising
CloRMSr ni ng notion estimation on different selected

bl ocK si %@%Qﬁ\%@dfo‘?nmﬂ}an ﬁr@&ﬂﬁo NRNiQkd oébdln% the method

sel ection . The netho alnmed in any one O
COPMRAiSI®: 1 to 8, further corrprisi ng performng rate

di stQiebkif g\od%{té o%ﬂtdf‘éﬁ lﬂﬁgg'férfz%rr@moh%ﬁl ected bl ock
si zes bas on the int ?ﬁee I ction selection.10.

The qPBIMGIng frame diffﬁwqerpfathg deteeblock basehpa dlelchecking for zero
mélicH; BRg Wherein the step of checking the data bl ock
or zero notion conprises checking if a collocated
pr evnaiing cut inte-vere Hergdistien seinction kasedoen the computed frame
diffeh&n for inter-node prediction in video coding, the
system conprising: a notion detection unit checkin

a
dat .| ockhemetied asgjaimast in £iaim i coRmising the steps of
P OGe8Rhg WnidmequRIY LR nd daBI bRg ence of the data

bl ock baseéd on ecking for zero notion;

makiMgkiag thatisterminse pf@hﬁtm splectiane basesh onagv@dcmplqnge of the
h&]@éﬁéﬂ\bﬁyo}?{%tgbfd‘cﬁrence 12. The system as cl ai ned

inclarm111, further conprising a honogeneit

det é’ct i or henmetharbari digimedhithelgin &, (wheseing ma %/(t!‘@t the inter-mode

prébiefidn saRetidr furte ©REEA ort He! cHetkingess ﬂﬁakﬁ&n@;@&\en o the data
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pradicGbrrb&Betidn) claim 12, wherein, in making the
i nter-node prediction selection based on the checki ng

of the ho%@ﬁg]ch,asoplagrﬂgd abplgll'ﬁ|3my\mer@ﬁéhe intra-mode prediction

selection comprises a vertical versus horizontal intra-mode prediction selection.

5. The method as claimed in claim 4, wherein the vertical versus
horizontal intra-mode prediction selection comprises generating edge directional
information of the image, and detecting the direction of one or more edges of the
image.

6. The method as claimed in any one of claims 2 to 4, wherein the intra-
mode prediction selection is conducted prior to checking the data block of the image
for zero motion.

7. The method as claimed in any one of claims 2 to 6, further comprising
making the inter-mode prediction selection further based on checking of the
homogeneity of subtypes of the data block.

8. The method as claimed in any one of claims 1 to 7, further comprising
performing motion estimation on different selected block sizes based on the inter-
mode prediction selection.

9. The method as claimed in any one of claims 1 to 8, further comprising
performing rate distortion optimization on different selected block sizes based on the
inter-mode prediction selection.
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predi ction selection conprises a vertical versus

hori zontal intra-node prediction selection. 15. The
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14. The system as claimed in claim 13, wherein the intra-mode prediction
selection comprises a vertical versus horizontal intra-mode prediction selection.

15. The system as claimed in claim 14, wherein the vertical versus
horizontal intra-mode prediction selection comprises generating edge directional
information of the image, and detecting the direction of one or more edges of the
image.

16. The system as claimed in any one of claims 11 to 15, further
comprising making the inter-mode prediction selection based on checking of the
homogeneity of subtypes of the data block by the homogeneity detection unit.

17. The system as claimed in any one of claims 11 to16, wherein the
processor unit further performs motion estimation on different selected block sizes
based on the inter-mode prediction selection.

18. The system as claimed in any one of claims 11 to 17, wherein the
processor unit further performs rate distortion optimization on different selected
block sizes based on the inter-mode prediction selection.



difference. 2 . The data storage nediumas clained in
claim 20, wherein the nethod further conprises the
wae @288 checki ng a honogeneity of the data PEDS&2004/000256
and maki ng the inter-node prediction selection based
on the checking of the honbgeneity of the data bl ock.
22. The data storage nediumgs clained in claim2l,
wherein the nethod further conprises making the )
i nt &iS- rpddiepsysdernt ao Alagved dt @b Qi@seaclaﬁn%%éct@i 3 wherein the

mbtith BORRESH Shit Yehebks #h4 %ﬁ&ag%d ﬁo?;ﬁn&a?é Bafd Bk Mast Ao motion

honogenel tP/ detection unit. . e data storage
vegtaditegheck for aeregrotion effpe glata Blpclke| ai ms 20 to 22,
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conprises_checking™if a colloca previ ous data bl ock

codasmeang fapt inshugtter & computer to execute a method for inter-mode
prediction in video coding, the method comprising:

checking a data block of an image for zero motion;

computing frame difference of the data block based on the checking for zero
motion; and

making an inter-mode prediction selection based on the computed frame
difference.

21.  The data storage medium as claimed in claim 20, wherein the method
further comprises the steps of:

checking a homogeneity of the data block, and

making the inter-mode prediction selection based on the checking of the
homogeneity of the data block.

22.  The data storage medium as claimed in claim 21, wherein the method
further comprises making the inter-mode prediction selection based on checking of
the homogeneity of subtypes of the data block by the homogeneity detection unit.

23. The data storage medium as claimed in any one of claims 20 to 22,
wherein the checking the data block for zero motion comprises checking if a
collocated previous data block has zero motion vector.



